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INPEJUCJIOBHE

Vyebnoe nocobue "Jeranu mamun. KypcoBoe npoekruposanve”
HaMHCaHO B COOTBETCTBMM C NMPOrPaMMO# NO TEXHHUYECKOH MEXaHUKe
MaLIMHOCTPOMTENLHBIX CMENMANLHOCTER YupexJeHUH CpeHero npo-
deccronanpHoro obpaszosanus. [locne usyyenus kypcos "Teopernue-
ckasd Mexanuka", "ConpoTusneHne matepuanos” W "JleTand MamiMH"
CTYZIEHTB! BLITIOJHAIOT KypPCOBOH NMPOEKT MO AeTaNsM MauH. Pacuersi,
BLITIOJIHAEMBIE B NpoLiecce paboThl HaA NPOEKTOM, NMO3BOMNAIOT AKTHBHO
MCTIONB30BATh MOMYUYEHHBIE NPH H3YYCHHH 3THX JAHUCUHIUIMH 3HAHHUA.

OcHoBHas 3aja4a HacTOAWEro yueOHoro noco6us — AaTh CTYACH-
TaM OCHOBBI 3HAHHMIH 10 KOHCTPYHPOBAHHUIO AETalNel MallUH.

MalIHHOCTPOEHHIO NMPHHAUIEKHT BEAyINas poiab CPeld APYTHX
OTPaCJIel‘;l 3KOHOMHKH, TaK KaK OCHOBHBIE NIPOU3IBOACTBCHHBIC MPOLEC-
Cbl BBIMOAHAIOT MamuHbl. [To3TOMY M TEXHHYECKHH YPOBEHH MHOI'MX
oTpaciiel B 3HaUKTENILHON Mepe ONpeAe/IACTCS YPOBHEM Pa3BUTHA Ma-
muHocTpoeHHA. Ha ocHOBe pa3BUTHA MalIMHOCTPOCHHA OCYUIECTBIIA-
€TCH KOMIUIEKCHAA MEXAHH3aLMA H aBTOMATH3alWsA TIPOU3BOACTBEHHbBIX
NPOLECCOB B MPOMBILIIEHHOCTH, CTPOHUTEIBCTBE, CEIIBCKOM XOBSIﬁCTBC,
Ha TpaHCIOpTe.

TToBelilieHHE AKCIUTYaTallMOHHBIX ¥ KAQYECTBEHHBIX noxasa'renel‘f[,
COKpallieHHe BpeMeHH pa3paboTKH W BHEAPEHUA HOBBIX MAINMH, NO-
BBILLIEHHEe WX HAJEXHOCTH M AONTOBEYHOCTH — OCHOBHBIC 33]a4d KOH-
CTPYKTOPOB-MalliHHOCTpouTeNeli. bonblive BO3MOXXHOCTH A1 COBep-
LIEHCTBOBAHHA TPYAa KOHCTPYKTOPOB Aaer mpuMeHeHHe IBM, noseo-
JA0EE ONTHMHU3HUPOBATE KOHCTPYKIHM, ABTOMATH3HPOBATH 3HAYH-
TeJBHYIO 4acTh MpoLiecca NPOoeKTHpoBaHUA. H3noxeHHsIH B KHUre Ma-
Tepuan npeacraBneH B Gopme, ynobHoi ana npumeHenns 3BM unu
NPOrpaMMHPYEMBIX KaJIbKyJIATOPOB.

OO6bekTaMM KypCOBOTO NMpPOEKTHPOBAHMSA SBNAIOTCA OOBIYHO MpH-
BOAB! PA3W4HBIX MAUIMH W MEXaHHM3MOB (HAMpHMeEp, JICHTOUYHBIX H
LEMHbIX KOHBEHEpPOB, HWHIWBHAYalbHBIE, KCMBITATENBHBIX CTEHIOB),
MCRONb3yIoWHe GONBIIMHCTRBO JAeTanei M y3noB oflemMalMHOCTPOU-
TEJIbHOTO TIPUMEHEHHS.

B kHure rnapHoe BHHMaHHE YAENEHO METONUKE KOHCTPYHPOBAHHSA
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aetanedt v y3nos mawuH. KOHCTpyWpoBaHHe — TPOLIECC TBOPUECKHUM.
UsBecTHo, 4TO kaknas KOHCTPYKTOPCKAs 3a71aya MOMET HMETb He-
CKONbKO peleHui. [IpuBefCHHbIE PEKOMEHAALNK N0 KOHCTPYHpPOBa-
HHIO K KOHKPETHbIE KOHCTPYKTHBHBIE PELUCHHA COTPOBOXKAAIOTCH aHa-
AM30M ycnoBHit paGoThi Y3N10B M aeTaied, ux obpaboTku u cOopkw,
OTpaXkatoT COBPEMEHHbIH YPOBEHb KaK OTEHECTBEHHOrO, Tak M 3apy-
GEXHOrO MalLIMHOCTPOEHHS.

Martepuan B nocoOMH pa3MmellieH B TOM fIOPAAKE, B KOTOPOM Clie-
ayer paboTtaTe Hai npoekToM. Bce cpeaeHus, HeOOXoAMMBIE 1st Bbl-
MOJIHEHUS OHEPEAHOrO 3Tana pacyeToB M KOHCTPYHPOBaHMS, Paciono-
JKEHbI B ONIHOM MecTe. Jansl sapuanmpt munoéwix KOHCMPYKuuti,
NOAHBIE RPUMEPLI PACHENO8 U KOHCMPYUPOSAHUA OCHOBHBIX MUNOS
PedyKkmaopoes: 3yfuamsiX YUAUHOPUHECKO20 U KOHUYECKO20, Yepeay-
HO20, NAAHEMAPHOZ0.

B nocnegne# rnase npuBeneHsl cnpaBo4Hbie Tabnauubl, HEOOXO-
IUMble NPH NPOCKTHPOBaHUH.

B u3zanuu yuTeHB! M3MEHEHHS B METOAMKE pacuera 3yOuarhix,
4HEepBAYHBIX, NJIaHETaPHBIX K BOAHOBBIX Mepenay;

— CylUeCTBEHHO nepepaboTaHb! IM1aBbl 1O pacyieTaM BajlOB W NOJ-
HIMMHHUKOB Ka4€HHs, KOHCTPYHPOBAHHUIO KOPNYCHBIX ACTAJICH, BLINOM-
HeHHIo pabounx deptexel netanei, opopmiieHHIO yuebHON KOHCTpPYK-
TOPCKOW [OKYMEHTAlLMU (MepTexkeH, creumbykauui, nosCHUTENbHOH 3a-
NHUCKH);

— NOMELLEH pa3Jes, NOCBALUEHHbIH aBTOMAaTH3UPOBAHHOMY NPOEK-
THPOBaHMIO 3y6uaThIX KOUlEC;

— BeCb MaTepuan KHUCH MOABEPrHYT PelakTOPCKOH fIpaBKe U Thla-
TEIbHO CBEPEeH C AEHCTBYIOLUEH B HAcCTOAWIECE BPEMsS HOPMATHBHO-
TEXHUUYECKON JOKYMEHTAaUUEH.

[ocofue npeaHazHaueHO AS CTYAEHTOB MaLLMHOCTPOHTEILHBIX
CNELMANBbHOCTEH YUPEXKACHUH cpeaHero npodeccuoHanbHOro obpaso-
BaHus Beex opm oOydeHus; MOKET ObITb NOE3HO CTYI€HTaM BBICLIHMX
yueOHbIX 3aBeIeHHiA.



ICnasa 1

BBIBOP JJIEKTPOJABHT ATEJISA.
KHHEMATHYECKHE PACYETHI.
OITPEJAEJNEHHE BPAINMAIOIIIHX MOMEHTOB HA BAJIAX

[Ton6Gop 3neKTpoABHraTeNA, KHHEMAaTHYECKHE PacyeThl H ompeje-
JIEHHE MOMEHTOB 3aBHCAT OT HCXOIHBIX JAHHBIX, [IPUBEACHHBIX B 3aJa-
HUHM Ha NpoeKkT. BO3MOXHBI ClEeAYIOIHe TPH Ciy4as 33aaHHS HCXOA-

HbIX JaHHBbIX.
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Pne. 1.1

Cayuaii 1 (puc. 1.1, g-2). B ucxoqHbIx faHHBIX 331aHa OKpYKHas
cwia F, (H) na 6apabane unu TAroBBIX 3BE3R0OUKAX MPHUBOJHOrO Baja
xoHpeiiepa. KpoMe Toro, npuBexeHs! 3Ha4E€HUA CKOPOCTH V (M/C) ABH-
JKEHUA JIEHTBI WIH LIENH, a Taloke auameTp Dg (MM) 6apabana Wi umc-
7O Z,, 3yObeB u mar P,; (MM) TArOBBIX 3BE30YEK.
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Puc. 1.2

Cuyuaii 2 (puc. 1.2, g-6). B HCXOAHBIX NaHHBIX 3a/1aHEl Bpallaio-
wnit MOMeHT T (H-M) H 49acToTa myu (Mmi") BpaIEHNA BLIXOAHOIO
Basa peyKropa.

Cayuaii 3 (puc. 1.2, g-6). B HCXOAHBIX AaHHBIX 3aaHBI MOLIIHOCTD
anekTpoaBuratens P, (KBT) 4 4acToTa Mgy (MHH") BpallieHHA BBIXOJ-
HOrO Bana peAyKTopa.

1.1. BoiGop 2/ieKTpoABHTaTE S

A. Onpenenenne TpeGyemoii MOUTHOCTH. .
Cayuaii 1. ITo ucxogHsIM NaHHBIM ONPEAENSIOT NoTpebasemyio
MOLLHOCTb NPHBOAA, T. €. MOILHOCTE Ha Beixoae (KBT)

P, =Fv/1000. (1.1)
3aTeM onpeacnsioT TpeGyeMyro MOLHOCTE 3/1eKTPOABUIaTENA
})np = aux/noém ’ (1'2)
rae My, =M Ny M;... — obmui kodpGUUHEHT MOne3HOro AcHCTBHA
npyBOAa.
3nece M, M3,>MN3 ... — KILJ oTAeNbHBIX 3BEHBEB KHHEMATHYECKOIH

Lieny, OPHEHTHPOBOYHBIE 3HAUEHHA KOTOPHIX C Y4ETOM NOTEPh B MOA-
LIKMHUKAX NPHBEAEHE! B Tabn. 1.1.

Ecnu Ha naHHoM sTame paboThl Haj MPOEKTOM 3aTPYAHUTENBHO
OnpeaenuTh NMepefaToyHoe YKCIIO YepBAYHON Nepeayy, TO NpeaBapH-
TENBHO MOXKHO NMpuHATH 1 = 0,8,
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1.1. Pekomenayemsie 3nadenns KI1JI

Tun nepeaauy, 3B€Ha KHHEMATHYECKON LENu n

3y6uatas (¢ onopamu, 3aKpeiTas):

HUMIMHApUYECKas 0,96 ... 0,98

KOHHYecKas 0,95 ... 0,97

[InaHeTapHas (3akpsbiTas):

OAHOCTYNEeHuaTas 0,95 ...0,97

NBYXCTYNeH4aTas ' 0,92 ...0,96
YepsauHas (3akpbiTas) npu NepeaaToMHOM
yucne:

cB. 30 0,7..0,8

cB. 14 no 30 0,75 ... 0,85

ce. 8 o 14 0,8..09
Pemennas (Bce THNbI) 0,94 ... 0,96
lenHas 0,92 ..0,95
Mydra coeannurensHas 0,98
IMoamunHuky kaueHus (oaHa napa) 0,99

Cayuaii 2. MouHoCTs U Bpalliaioilinii MOMEHT Ha BBIXOAHOM BaTy

B3aUMOCBA3AHDb!
P, =T, n,[9550. (1.3)

abix

Tpebyemyto MOLIHOCTbL TEKTPOABHIaTENS ONPENEAOT 3aTeM M0
tdopmyre (1.2).

[Tocne aToro kak s nepBoro, Tak W /1A BTOPOro ciy4vaeB noi-
Gupator no tabn. 19.28 Gauxaiiylo K P,., CTaHIapTHYIO MOLIHOCTh
anekTpoasuratens P,. Tleperpyzka acMHXPOHHbBIX JIEKTpOABHraTesei
nomyckaerca A0 8 %. [lpu neBBLINONHEHHK 3TOro YCIOBUA CIAERYET
MpUHHMATh ABUraTenb Omvxkaiiiieii Gonpliel MOLIHOCTH.



Cnywuaii 3. MomHocTs an€KTpoABHraTe s NpHBEAEHa B HCXOAHBIX

JaHHbIX.

B. Onpeaenenne TpeGyemMoii 4acTOThl BpaleHUs.
Caywuaii 1. YacTtoTa BpaitleHHs NPHBOAHOTO Bana (MHH'I)

nmx =6‘]04 V/(RDS)

HIIK

namx = 6 ’ ] 04 v/(nDu)’

(1.4)

rae D,; — nenuTenbHbid AHaMeTp TATOBOH 3BE310MKH, MM:

D, =P, [sin(180%/z,).

(1.5)

Tpebyemas 4acToTa BpalleHNA Bajla NEKTPOABHIaTeNS

Ry =N

k]

uu U ..,

BbIX

(1.6)

Tae Uy, uy, U3 — NepeAaToUHbIe YHCIa KWHEMAaTH4YECKHX Nap U3AENHs.
PekoMenayeMele 3HaueHHUA MepefaTOUHbIX YHCET U), Uy, U3, ...

npuBeaeHbl B Tabn. 1.2.

1.2. PexomMeHAyeMble 3HAYCHHS NMEPeJATOYHBIX YHCET Nepeaady

Bua nepepauu Teepaocts 3y6beB Mepenarounoe
qucno u¥
3y6uaTas UMIHHAPUUECKAA:
THXOXOHASA CTYIEHb <350 HB 2,5...5,6
BO BCEX peaykTopax (ur) 40 ... 56 HRC 25..56
56 ... 63 HRC 2.4
OBICTPOXOAHAS CTYNEHb B <350 HB 3,15...5,6
PeAyKTOpax Mo pasBepHY-| 40 6 HRC 315..5
Tol cxeme (ug)
56 ... 63 HRC 2,5..4
ObiCTPOXOAHASA CTYNEHB <350 HB 4..6,3
B COOCHOM peRyKTope (ugp) 40 ... 56 HRC 4..6,3
56 ... 63 HRC 3,15...5



ITpodonxcenue mabn. 1.2

Bua nepenayuun Teepaocts 3yGbeB Hepenarounoe
qucno u*
Kopobxka nepeaau JIobas 1..2,5
Konuueckas 3ybuaras Jlrobas 1..4
UYepsauHan - 16 ... 50
IlenHas - 1,5...3
Pemennas - 2.3

*[lepeaaTo4Hble OTHOILCHUA KWHEMATH4ECKHX Nap /Ul BCEX TUIOB Ne-
pena4 6yneM YCIIOBHO Ha3bIBaTh NePENaTOYHBIMU HHUCAaMH U 0603HAYATS U.

Cayqaii 2 u 3. Tpebyemyro uacTtoTy BpalleHHd Bana
3/7IEKTPOABHraTelis onpeaensioT no gopmyne (1.6).

IMocae 3toro B A1060OM M3 Tpex pPacCMOTPEHHBIX C/Iy4aeB MO
Tabn. 19.28 nogbupatoT Gavkaiilylo K 7,, aCHHXPOHHYIO YacTOTY 7,
BpallleHUs BaJsla J1eKTPOABUTaTeN .

MoxeT nonyuHuTbes TaK, Yro Tpedyemas 4acToTa #,,, OKAXKEeTCH
NPUMEPHO B CepellMHE MEXXY ABYMS CTaHAAPTHBIMH 3HAYECHUSIMH N,
Torpa cnepyer cpaBHUTE pasMepbl 060MX ABUrateneil. O603HauU€HHS
Asurateneit B Tabn. 19.28 coaepxar aBe Wi TpH LUMOPEI, Nocke KOTO-
peix npuseneHs! 6ykeei, Hanpumep: 90L, 1008, 112M. Liudppamu o6o-
3Ha4yeH pa3Mep /1 — BLICOTA OCH Bajla OT ONOPHOH NOBEPXHOCTH JIANOK
ApMratens. OTv UMQpbl XapakTepH3ylOT TaKXKe U ApPYrHe pa3Mepsl
anexkTpoAsuratens. PekoMeHAyloT BbiOMpaTh D3/eKTPOABHraTenb C
MEHbIUMM YKciIoM B 00O3HaueHud (C MeHbLIeH BbicoTOW A). Macca,
pasMephl H CTOMMOCTS TAKOTO ABUFATEAN MEHBIIIE.

Ecnu ke 310 uucno y oboux aBurateneil ogMHaKoBoe, Hajgo Bbl-
6paTb ABUraTenb ¢ MEHbLIEH YacTOTON BpalleHHs Bana. Macca, pazme-
pbi M cTOMMOCTh 000MX ABHraTesneil NpUMepHO OJHHAKOBBIE, a Mepeaa-



TOUHBIE YHMC/IA H, CIEAOBATEBHO, Pa3MeEpbl Nepeaayn OyayT MEHbLIE. |

[Tpu pacuerax Ha 3BM uenecoobpazHo paccunTaTh nepejayu A
060MX. BapHaHTOB ABHraTenei. 3aTeM NPoOBECTH CPaBHEHHS Pa3MEPOB
ABUraTeneil ¥ Mepefay M OKOHYATE/IbHO BBIGPaTh BAPHAHT C MEHLUIUMH

pasmepamH.
U3 tabn. 19.27 BLIMKUCLIBAIOT BCE RAHHBIE U pa3Mephl BLIOpaHHOrO

3JIEKTPOABUraTEN.
IIpumep. BeibpaTh anekrpojaBuratensp A1 NMPHBOAA JIEHTOYHOrO

kousewepa (cM. puc. 1.1, a): F, = 10000 H; v = 0,63 m/c; Ds = 500 MMm.

TepmoobpaboTka 3y6uaThiX KoOJEC ABYXCTYMNEHYATOro UMAHHApHYE-

CKOTO peayKTopa — yny4llieHue (Teepaoctsb 3ybnes < 350 HB).
Pewenue. MouiHOCTb Ha BbIXOZE

P, =Fv/10’ =10000-0,63/10° = 6,3 kBr.

abix

O61umii KT1 npueoaa
no6u; =nu T]i r'u TL)n 2

rae N, — KITJ uenHo# nepenauu; n, — KI1 3ybuaroi umannapuye-
ckoi nepeaauu; 1, — KIL MmydThi; 1o, — KT onop npusoaxoro sana.
Mo Tabn. 1.1: 1, = 0,93; n, = 0,97; n,, = 0,98; nop = 0,99.
Torma
Nesw = 0,93:0,97%-0,98-0,99 = 0,849.

Tpebyemas MOIHOCTb 3NEKTPOABUIaTENS

= Iiux/noﬁm = 633/03849 = 7,42 KBT.

3Tp
YacToTa BpalleHHs NPUBOAHOTO BaNa
N, =6-10°v/(nD,)=6-10"-0,63/(3,14-500)=24,1 mun".

TpeGyeMyto 4acTOTy BpallleHWs Bania JMEKTPOABHIaTENA BbIUHC-
JIUM, NOACTaBnAs B GOpMyny Ui M, CPEAHHUE 3HAUEHHS MEpesaTou-
HBIX YHCEN U3 PEKOMEHAYEMOro AMana3oHa A/ UEenHo# U aByX 3ybua-
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THIX epenau (cM. Tabn. 1.2),

My = My thyiytly =24,1:2,25-4,3-4,4=1026 mun™,
rae u, — NepeaaToyHOE YHCIIO LIeNHOH nepejayud; ur 1 ¥g — NepeaaToy-
HbIE YHMCNA THXOXOAHO# M ObICTPOXOAHON CTyneHeH LUMIMHAPHYECKOTO
JBYXCTYNEH4aToro peaykropa.

[o rabn. 19.28 seiGupaem anektpomsurarem, AUP132M6: P = 7,5 kBT;
n =960 mMuu".

1.2. KunemMaTH4eCKHE pacyersl

Oﬂpeﬂeﬂﬂ}OT 061.uee nepeaaTo4yHoe 4YHCJIo NpHBoaa
uoﬁm = n)/nbbx\ ‘ (l 7)

JUif MCXOAHBIX AAHHBIX, OTHOCAIUMXCS K CAyNaio [, HacCTOTY Mgy
BpalLlEHUs® TNMPHUBOAHOIO Baja (mun™) onpenensior no dopmyie (1.4).
Bo 2-m ¥ 3-m cayuanx ny, NpHBeACHb! B 3aaHHH Ha MIPOEKT.

3nech, Kak W Be3ne, 7, — aCMHXPOHHAR 4acTOTa BpalleHUs Baja
BbIOPaHHOTO 3NEKTPOABHUIATENA.

[Tony4eHHOE Uy, pacnpenensloT MeXAy THMNAMH W CTYMEHSMH
nepeaad. B obiem cayyae
=uju (1.8)

u N%pen *

obw

raAe un — nepeisaTovHOE 4YHCIO pemeHHoﬁ U, Wi uenHou U, nepeaayu,
pacnofNOXXEeHHbIX KaK nepea peayKTopoM (KOpOﬁKOﬁ nepe,uaq), TaK K1
NMOCJIC HEFO; Upey — NEPEAATOYHOE HHCIO PEAYKTOPA (K0p06KP! nepenaq).
Ecnn B cxeme npusoaa OTCYTCTBYET PpEMEHHAs WM LEenHas nepe-
Aada, To
Uob = Upen- (]9)

Jis nByxcTyneH4aToro pexykropa -
Upen = UBUT. (1.10)

TA€ ug M ut — NEepenaToUHbIe YHUcia ObICTPOXOAHOR M TUXOXOAHOM cTy-
neHell pexykropa.

[Mepenarounble yncaa ug GbICTPOXOAHOM W U TUXOXOAHOM CTyneE-
Hell IBYXCTYMEHYaTbIX PelyKTOPOB ONPERENAOT MO COOTHOLIEHUAM,
NpHUBeEHHbIM B Tabn. 1.3.
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1.3. Pexomennanuu no pacnpeaesieHnIo nepeiaTo4Hbix YHce
B ABYXCTYNEHYATbIX peAyKTOpax

Penyxtop Cxema {lepenaTo4Hoe HKUCIO
ug ur
HByxcrynenuatsiii nof —— U, /“T 0,88 ‘/up—m

pa3BepHyTOH CXeMe

[——i]l—

usg I Uy
Uy Uy

JByxcTyneHuaTbli co-
OCHBIH

u

Uy [Ur | 09fu,,,

JByxcTyneHuarblii co-
OCHBIH C BHYTPEHHHM
3auenieHHeM

Uy

Ug
1
\Us
=

23 u upen /uS

pea

KoHn4ecko-UMIHHAPH-
YeckHuil

Us

upen /u‘l‘ 0,633" u:m
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IIpooonoicenue mabn. 1.3

Pexykrop Cxema [Nepenarounoe yucio

Ug ur

[InanerapHeiit  ABYX-
CTYMEeH4aThbli:

Upen <25 4 Upex /4
25< Upeq < 63 - Upen /6,3 6,3
Upen > 63 10 0’ 1 Upen

YacToTsl BpallleHHs BBIXOJHOTO Bajla KOPOOKHM nepeniay NpejcTas-
10T coboil reoMeTpHYeCKYIO MPOrPeECCHIO CO 3HaMeHaTeneM . Ecnu
MHUHWMaJIbHas 4acTOTa BpalLIEHHMs Bajla 7|, TO YaCTOThl BpaLUEHHS Ha
ApYTHX TMepeAayax COOTBETCTBEHHO: M, = MQ; N3 = n.(p2 = mo;
ng = m(p3 =MmQ; ... 0 =me’ L= n, .y ©. Hanbonee ynorpeburens-
Hbie 3Havenus @: 1,41; 1,34; 1,25; 1,18.

YacroTa BpalleHHs Bajla Kojleca THXOXOAHOM CTYMEeHH peayKTopa

Ry =Ny Up (1.11)
T BoIx “T1

rae up — nepejaTovHOE YMC/Io fepefays (HanpuMep, UENHOH), pacro-
JIOXKEHHOH MeXy pellyKTOPOM M NpUBOAHBIM BanoM. Eciu Takas me-
pezaya B CXEME NPHUBO/AA OTCYTCTBYET, TO AT = Myyy.

Yacrora BpallieHHs BaJla Kojleca NPOMEXYTOUHON CTYNEHH ABYX-

CTYNIEHYATOr0 peayKTOpa
Aypp = At U7, (112)

rAe ur — NepelaTOuHOE YHCIIO TUXOXOHOM CTYNIEHH peaYyKTOpa.
HacroTta BpaueHus 6bICTPOXOAHOrO Bana

15 = Nt Upens (1.13)
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1.3. OnpeaesieHue BpAaliaioMIHX MOMEHTOR Ha BaJax

Cayuaii 1 (cM. puc. 1.1).

Bpawarowuii MOMEHT Ha nipuBoaHoM Bajy (H-m)
T, =F, Ds/2,

BBIX

Wi £1.14).
«=FD,/2,

rae F, — okpyxHas cuna, H, Ha OapaGaHe wiM TArOBbIX 3B€3/10YKAX;
Ds u D,, — nnametp GapabaHa W aenMTenBHBIH AHAMETp TATOBOH 3BE3-
JIOUKH COOTBETCTBEHHO, M

MOMEHT Ha BbLIXOZHOM (THXOXOJHOM) Bamy peaykropa (H-m)

Ty =T /ety M Mom) (1.15)

rae up M N — COOTBETCTBEHHO mepeaaroyHoe yucno U KI1J{ nepenauw,
pacnonokeHHOH MexX 1y peayKTOpoM M NMPHBOAHBIM BaJloM; Non — KITJ
onop npusogHoro Bana. IIpy oTcyTcTBMM Takoif mepemayu B CXeMe
ApuBOaa

TT :me/(ﬂon"lm)a ’ (116)

rae v — KI{ Mydmsi, coeaunstowedt san pesykropa ¥ MPHBOIHOR
Bal.

MomeHT Ha MPOMEXKYTOUYHOM Bany peaykropa (H-m)
Ty =TT/(“T713T)’ (1.17)

rae ns 1 — KI1J 3y64aroii nepenayy THXOXOAHOMN CTYIEHH.
MowmeHT Ha BxoaHOM (6bicTpoxogHoM) Bay peaykropa (H-m)

Ty =T [l nyras)s (1.18)

rae 135 — KITJI 3y6uaroit nepenaun GuIcTpOXOQHOHN CTYMEHH.
JinA OHOCTYNEHYaTOro pefyKTopa

TB =TT/(upegn3)5 . ('1.19)
rae n, — KITJI nepesausm (3y64aTo# Hiu yepBadHOI).
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Cayuaii 2 (cm. puc. 1.2). Momenr T, npuBeneH B 3aJaHuH.
BpaluaromMid MOMEHT Ha BBIXOAHOM (TUXOXOOHOM) Bany I = Tyyy.

MoOMEHTBHI Ha MPOMEKYTOYHOM M OBICTPOXOJHOM Bajlax omnperne-
J810T 1o dopmynam (1.17) ... (1.19).

Cayuaii 3 (cM. puc. 1.2). MoiwnHocTts snektpoasurarens P, (xBT)
nprMBeaceHa B 3afaHMH. YacToTa BpallleHMA Bana JIEKTPOARHraTens
n, (Mm-l") onpeleneHa B pasg. 1.1.

Bpainarowmit MOMEHT Ha Bally anekTpoAsuratens (H:-m)

T, =9550P, /n,. (1.20)

MowmeHT Ha BXOZHOM (OBICTPOXOAHOM) Baly peAyKropa (KopoOKH
nepena4) (H-m)
Ty =T, uzMy, (1.21)

rae up M mp — nepexatoyHoe uucno u KIL/ nepeaauu (Hanpumep, pe-
MEHHO#), pacTlofoKeHHOH MEXAY 3NEKTPOJABHraTeNeM H PeayKTOPOM
(xopobko#i nepenay).

Ecnu B cxeme MpHBOAAa OTCYTCTBYET Takad Iepejadya, TO Bpa-
LIAIOLL K MOMEHT Ha 6bicTpoxoaHoM Bany (H-M)

Ty =T, Ny, (1.22)

rae nu — KT MydTsi, coequHAIowe# Bans! 3JeKTPORBHTATENS U pe-
aykropa (kopobku nepenau).
MoMeHT Ha NpPOMEXKYTOYHOM Bally pexyktopa (H-m)

Top =Tj g M3y, (1.23)

rae ug U M35 — nepegatoyHoe urcno 1 KI1J] 6bicTpoxoaHoH cTyneHHu.
MoMeHT Ha BBIXOAHOM (THXOXOAHOM) Baly peaykropa (H-m)

T, =Ty Upex N3 N37s (1.24)
rae Mz ~ KIJ] THXOXOAHO# CTyneHu.
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Fnasa 2
PACUYETHBI IIEPEJAY

PacueTbl npu KypcOBOM NPOEKTUPOBAHUM 10JXKHbI BBITIONHATLCA €
MCMONb30BAHUEM BBIMUCIUTENLHON TEXHUKHM, B TOM YUCIIE NpOrpam-
MHUPYEMbIX MHUKpOKasbKy1aTOpoB. Hanbonee s¢dpexkTuBHO BbIMOIHE-
HH{e pacueToB Ha DBM.

B nmpouecce TakMx pacyeToB MOXHO BapbHpOBaTh (M3MEHATH) He-
KOTOpblE JaHHbIE (HANpUMep, A0NYCKAEMble HaMpPSKEHHUs, NepeaaToy-
Hbi€ Yncna), 100MBasCh ONTUMATIbHBIX PE3y/ILTATOB pacyeTa.

2.1, Pacuer 3y6uaTbix nepeaau

[locne onpegeneHus BpaulaloOUIMX MOMEHTOB Ha BajlaX W 4acToT
BpalleHa 3yOuaThlX KOMEC BHITOJHAKT OCHOBHbIE MPOEKTHLIC pacte-
Tbl Nepenav.

McxoaHbIMM JaHHBIMKM TS pacueTa BAFI0TCA: BPallaowui Mo-
MEHT Ha konece 73, 4acToTa BpalleHHs KoJeca 1y, NepelaTouHOe YHUCIO U,
cxeMa nepenay, Tpebyemslit pecypc (BpeMs pabotbl) Ly, 4, Xapakrep
NpOH3BOACTBA — EAHHUYHBIH, MENIKOCEPUITHBIN, KPYITHOCEPHITHDBIR.

1. BeiGop matepuana u TepMmuueckoit o6paborku. Matepuansl
A% M3roToBaeHus 3yG4aTeix konec noadbupator no tadn. 2.1, s no-
BBILUEHUS] MEXaHUUYECKMX XapaKTEPHCTHK MaTepuanbl Kosec MoaBep-
ratoT Tepmuueckoit obpadotke. Ilepesaun co cranbhbIMH 3yGuaTbiMU
KOJECaMH MMEIOT MHUHHUMAIbHYK) Maccy W rabaputhbl, TEM MEHbLUIKE,
4eM BbILLE TBEPAOCTL pabounx nosepxHocTel 3ybbeB, KoTopas, B CBOKO
o4epelb, 3aBUCHT OT MapKH CTalHu U BapHaHTa TepMuueckoit o6paboT-
ku (TO):

[ — cTtanu, oavHakoBble ANg KoJeca W LIecTepHH, mapok: 45, 40X,
40XH, 35XM, 45XI11. TO xoneca — yyuluenue, TBeprocTs 235... 262 HB.
TO wecrepuu — ynyuuienue, 269 ... 302 HB;

Il — cranu, ofnMHaKoBble Aas Koneca W wiectepHH, mapok: 40X,
40XH, 35XM u 45XU. TO woneca — ynyuwenue, 235 .. 262 HB.
TO wecrepnn —ynyulueHue u 3akanka ¢ Harpesom TBY, 45. . . 56 HRC;

lIl — cranu, oauHaxoBble i Kojeca M LeCTepHKU, Mapok; 40X,
40XH, 35XM n 45X TO koneca u wecTepHd — yayulleHHe U 3aKan-
ka ¢ Harpesom TBUY, 45 ... 56 HRC,;

IV — cranu, oanMHakoBbie ANs Koneca W uiecTepHH mapok: 20X,
20XH2M, 18XI'T, 12XH3A, 25XI'M. TO kosieca # LiecTepHH OMHA-
KOBbIE — YAYHIUECHHE, UEMEHTAUMs W 3aKanka, 56. .. 63 HRC.
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2.1. MexaHu4ecKHe XapaKkTepHCTHKH CTaned,
HCNOJIL3YEMbIX A/ H3TOTOBJICHHSA 3}'6anle KoJnec

Ipe-
Mapxa | Tepmoobpa- | AenbHble TeepaocTs 3y6neB oy
cTanu 6oTka pasmepel
3aroToB-
KH, MM

Dy | Spp | B CEPALEBYHE |HA TOBEPXHOCTH

45 Ynyuwenune [125) 80 |235...262HB|235 ... 262 HBj 540
Yayuwenue | 80 | 50 {269 ... 302 HB|269 ... 302 HBJ 650

40X Vnyuwenne |200/125]235...262HB|235 ... 262 HB| 640
Vayqwenne |125] 80 |269...302HB|269 ... 302 HB| 750
VYiydienue
H 3aKaska 125] 80 {269...302HB| 45 ... 50HRC | 750
TBY

40XH, |Ynyuwenne |315(200(235...262HB|235 ... 262 HB| 630
35XM Yayuwenne [200]125(269...302HB{269 ... 302 HB| 750
Ynyuwenue
u3akanka (200[125)269...302HB| 48 ... 53HRC | 750
TBY

§3§;{2M, 3;3::;;3:;; 200{125[300...400 HB| 56 ... 63 HRC | 800
18XI'T, |4 3akanka
12XH3A
25XTM

YeMm BhIlIE TBEPAOCTL paboueii MOBEPXHOCTH 3yObEB, TeM BbILUE
JoNyCKaeMbIe HAlPSDKEHWA M TEM MEHBLIE pasMepsl NepedayHq.

2. lonyckaemsbie Hanpsikenns. Onpefensior A0MyCKaeMble KOH-
TaKTHBIC HAIIPAXKEHHUA W HAIIPAXKCHHA mmﬁa OTACJIBHO 1M KoJieca
(6112, [6]r 1 wecTepuu [o)m, [0]A.

ITpensapuTebHO ONMpPENENsIOT CPEAHIOI0 TBEPAOCTh pabounx Ho-
BEpXHOCTeli 3yObes

HB,, =0,5(HB,,, +HB_,, ). .1
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Teepaocte HRC nepesoasar B TBepaocts HB:

HRC | 47 48 51 53 55 60 62 65

HB | 451 461 496 | 521 545 | 611 641 688

BazoBble yMcna LMKAOB HarpyXeHuii:
— NpH pacyeTe Ha KOHTAKTHYIO NPOYHOCTh

N,s =30HBX 512107, 2.2)

— npu pacyere Ha U3ru6 N, =4-10°,

JEeACTBUTENBHBIE YHCIa LMKAOB NEPEMEHDBI HANIPSXKEHUH:

—ang koneca N, =60n,L,, (2.3)

— Ans wectepun N, = Nu,
FJie 7 — YACTOTA BPALIEHHS KONeca, MHH 5 Ly, — BpeMst paboThl nepeiauH u;
U — IepelaTOMHOE YUCIIO CTYMNEHH.

KoaddpruueHT nonroBe4HOCTH NpU pacueTe no KOHMAKMHbIM HA-
NPAHCEHUAM

Z,=8/N,./N,npuycnosun 1<Z, <Z, . (2.4)

Jns aantensHo paboTarouwMx GbICTPOXoAHbIX Nepeaad N =N,
H, CIe10BaTENbHO, Z, =1, YTO M yYHTBIBAET AIEPBbIH 3HAK HEPABEHCT-

Ba B (opmynie (2.4). Bropoit 3HaK HepaBeHCTBa OrpaHU4YMBaeT AOMyC-
KaeMble HanpsHKEHHUs MO YCJIOBUIO MPefOTBPAiileHUS MIaCTHHECKOH
AedopMalMy WIM XPYNKOro pa3spyuleHus TNOBEPXHOCTHOTO CIOS:
Zmax = 2,6 ANA MaTEpHANIOB ¢ OAHOPOAHOMN CTPYKTYpo# (y/Ny4ILEHHBIX,
00bEMHO-3aKaNEHHBIX) U Zymax = 1,8 U8 MOBEPXHOCTHO-YNMPOYHEHHBIX
Marepuasnos (3akasika TBY, ueMenrauus, a3oTupoBaHue).
Koadduuuent nonroseyrocty npu pacuere xa useud

YN = ‘IV NFG /N 3 "P“ yCHOB“H 1 = YN = YNmax ? (25)

rae Yimax = 4 M g = 6 — Ana yayuweHHsIx 3y64aTbix konec; Yymax = 2,5
v g =9 ang 3aKaNeHHbIX ¥ NOBEPXHOCTHO-YMPOYHEHHBIX 3yObeB.

Hna pnwrensHo pabotarouux 6eicTpoXoaHsix nepenady N > Ngg u,
cleaoBatensHo, Yy = |, 4TO ¥ yYMTBIBAET NEPBbIH 3HAK HEPABEHCTBA B
(2.5). Bropoii 3Hax HepaBeHCTBA OrpaHM4YMBAET AONYCKAEMbIE HaIps-
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JKERHMS 10 YC/IOBHIO MPEeJOTBPAIEHHSA UIACTHYECKOH aedopMatH MK
XpYMKOro paspyuueHus 3yba.

3HaueHHA Ggjim Y Opim, COOTBETCTRYIOLIHE 6a30BBIM YHCHAM Ny H
NrG, IPHHAMAIOT 10 Tabn. 2.2.

JlonmyckaeMble KOHTAKTHBIE HaNpsDKeHHA [G]y ¥ HarpsKeHHA U3-
ruba [c]r ompeaenstoT o popMynam

[G]H =0 yimlys [G]F =Csimly- (2.6)
P e3yﬂbTaTl>I Bb[‘-[MCJ]eHHﬁ OprI‘IIﬂ}OT A0 UeJIOro Yyucia.

2.2, Ilpenensl Gipim KOHTAKTHOH H G fyjy H3ITHOHOH BLIHOCTHBOCTH

Criocob
TEePMHUUYECKOH UK Mapka ctanu S Hlims H/mm? O Fims H/mm?
XHUMHKO-TEPMHYECKOH
0obpaboTku
YnydiueHue 45, 40X, 40XH, 35XM|1,8HB., + 67| 1,03HB,,
[ToBepxHOCTHAS 40X, 40XH, 35XM | 14HRC,, + 310
3aKajka + 170
LleMeHTaLMA M 3a- 20X, 20XH2M, 19HRC,, 480
KaJjika 18XT'T, 12XH3A,
25XI'M

[Ipu pacuere 3yO4aTeIX mnepenady LUMJIHHAPHYECKHX KOCO3YOBIX,
LLIEBPOHHBIX W KOHHYECKHX C KPYrOBbIM 3yOOM B pacyeTHYIO (opMyITy
MOJACTABAAIOT NpH BapvaHTe TepMoobpabotku II momyckaeMoe KoH-
TaKTHOE HaNpAXKEHHE

[G]H = 0145(IG]HI +[U]HZ)Z [O‘]Hm,,, ’ 2.7

MPH BBITIOJIHEHHUH YCIOGUA:
AN UHSTMHAPHYECKHX iepenay [c],, < 1,25[6],,,mn ;
U1 KOHHYECKHX repenay [c],, < 1,15[0],, min 3

rae [G]gmia — MEHBLIEE U3 ABYX: [Cly, [6]m.

Ilpu BapuaHTax Tepmoobpaborku I, Il u IV, a taoke ans npamo-
3yObiX WHWIMHAPHYECKMX M KOHMYECKHX KOJIEC B pacyeTHyr dopmyny
BMECTO [C]y MOACTABISAIOT MEHbLIIEE U3 [C]m M [Cpn.
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2.1.1. Pacuer nM/IHHAPDHYECKHX 3y6UaTHIX mepeaad

1. Mexocenoe paccrosune. IlpeasapuresbHO NPUHHMAKOT Ko-
3¢ duument K, MexoceBOr0 PacCTOSHUA: AiA Tepefad C NPAMBIMH
3ybbamu K, = 49,5; misa nepefay ¢ KoCbIMH W IIEBPOHHBIMH 3yObAMH
K, =43,0.

KospdHuneHT WHPHHBI Yy, IIPUHHMAIOT B 3aBUCHMOCTH OT IO-
JIO’KEHHS KOJIEC OTHOCHTEJIBHO oMop:

[py CUMMETPUYHOM PACHONIONKEHHUM . . ... ... ..., 0,315...04
Ipu HECUMMETPUYHOM PACTIONIOKEHUH . . . ... .. .. 0,25...0,315
Ilp1 KOHCONBPHOM PACHIOIONKEHHH OAHOIO

HIM OOOHX KOJTEC . - v oottt eieeeinenn. 0,2..0,25
JUns nepefiay BHYTPEHHETO 3aLECIUIEHHS . . . . .. .. .. 0,315..0.4
Jnst ILEBPOHHBIX HEPEAAY . o . oo et 0,4..05
Jis kopobok mepefad . ... ..o 0,1..02

Memnsbiune 3HaYeHUs Wi MPUHUMAIOT O fiepeaad ¢ TBEPAOCTHIO

3ybbeB koneca > 45 HRC.

3HaueHMus Yy, NPUHMMAIOT M3 pafa craHaaprHeix: 0,1; 0,15; 0,2; 0,25;
0,315;0,4;0,5.

Koa¢duuuenr mupHHbl

Vo = 0,5y, (ut1). (2.8)

3Hak IUOC — 1A nepeﬂaq BHELIHCTO 3aUCTUICHUS, 3HAK MHUHYC — 11 fie-
penay BHyTpeHHero 3auervienus. IIpy teeproctv 3y6eeB koneca > 350 HB
ko3 @UUUEHT HEPAaBHOMEPHOCTH pacripeleNIEHNs Harpy3KH IO JUIHHe
KOHTAKTHBIX JIMHU

K, =1+2y,,/8<20. 2.9)

Ipu TepMoo6paboTke Konec no Bapuantam | u Il u ckopoctu ko-
feca v < 15 m/c 3yObs KONEC MONHOCTBIO MpUpabaThIBAIOTCA M KO3()-

duuuent Ky = 1,0.
Hnpexe S cxeMnl BbIOHPAIOT U3 Tabn. 2.3.
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2.3. 3ayenns nHgeKca §

PacrosioxxeHue ecTepHN OTHOCHTESIbHO OMop S
KoHconbHoe, Onophl — 1aPUKONOAIHITHUKH 1
KoHconbHoE, Onopel — pOIHMKOMOALUTTHUKH 2
Hecummerpuunoe 4
CummeTpuyHOE 8

MesxoceBoe pacCTosH#e (MM)

a, 2K, (uxl)p (2.10)

Wbauz [GEI' ’

rae 7> — Hmwm; [o]y - H/mm>.

BbIUMCIEHHOE MEXKOCEBOe PACCTOAHHE OKPYIJIAIOT B GOJbLIYIO
CTOpOHY A0 uvcna u3 rabn. 19.1.

C uenplo NoUcKa ONTUMANBHBEIX Pa3MeEpOB MNepeaavH MEXOCeBoe
pacCcTOSHHE HMHOTa BBIUMCIAIOT A pa3HbIX BapHaHTOB TepMOoOpa-
6oTku. B cBs3u ¢ 3THM mony4atoT Apyrue 3Hauenus [o]y U K ;,ﬁ . To-

raa HOBO€ 3HAUYCHHE MEXKOCEBOI0 pacCCTOAHUA

a,=a, 2.11)
2. IlpeasapuTebHble OCHOBHbIE Pa3Mephl Kojleca, MM:
— NeNUTeNbHbIH quameTp  d, = 2a, u/(u + l); (2.12)
— WIMpHHA by=vy,, a,; (2.13)

llupuHy koneca mocne BBIMHCIEHHS OKPYIJIAIOT B Oibkadiyio
CTOPOHY [0 LIEJIOrO YHUCHa.

Jins GBICTPOXOAHOH CTYIIEHH COOCHOTO BYXCTYNEHYATOro peayk-
TOpa onpenensoT Ko3pGULHUEHT LIMPUHBL

Kol +1) | Kugs Tos

20,15, (2.14)
a, u; [os

WbaB =

21



rae uHaeke b oTHocHTCs K GBICTPOXOAHO#N CTYNEHM COOCHO# 3yGuaToi
nepeaqy.
[Inpyna xoneca 6HICTPOXOAHOMR CTYNEHH

byg = Weapdu - (2.15)

3. Moayas nepeaauyn. CHauana NpUHAMAIOT KO(PQHULIHEHT MO-
nyns K, ana nepegay: npamo3sybeix — 6,8; kocosy6eix — 5,8; meBpoH-
HBIX — 5,2.

[IpeaBapHTEBHO MOAYJIb NEpeaayuu

. 2K T,
mz—-5.
d;b,[ol:

B KauecTBe pacueTHOrO MOIYCKAEMOro HamnpskeHus [G}r moa-
CTaBJHIOT MeHblllee U3 [G}y u [0}

3HaueHue Moayns nepenauu m (MM), MOJYYEHHOE PACYETOM, OK-
PYFISEOT B GONBUIYIO CTOPOHY A0 CTAHJAPTHOTO M3 PAAa YHCEN:

Pap 1, mm ... 1,0; 1,25; 1,5; 2,0, 2,5; 3,0; 4,0; 5,0; 6,0; 8,0; 10,0

Pan 2, mm ...1,125; 1,375; 1,75; 2,25; 2,75; 3,5; 4,5; 5,5; 7,0, 9,0

[Npu Be1bOpEe Moayna 1-H paa caeqyeT npeanovYuTaTh 2-My.

3uaueHus moayneit m < 1,5 mm npu Teepaoctr 240 HRC pna cu-
NIOBBIX MepeAay UCTONb30BaTh HEXENIATEIBHO.

4. Yroa HAKJIOHA H CYMMAapHOe 4HCJ10 3y0OheB. MUHMMaNbHBIH
yroi HakjioHa 3yObeB Koiec:

(2.16)

— KOCO3YOBIX B, = arcsin(4m/b, ) (2.17)
— LIEBPOHHBIX B =25°.
CymmapHoe umcio 3yobeB

z, =2a,cosP,, [m. (2.18)

TTonyyeHHOE 3HauYE€HHUE Z; OKPYMIAIOT B MEHBLUYIO CTOPOHY 0 lie-
JIOTO W ONpeAeNAtOT AeHCTBUTENIBHOE 3HaUeHue yrna 3

B =arccos(z,m/(2a, ). (2.19)
Hns xocosy6bix konec 3 =8 ... 20°, wia weBpoHHBIX B =25 ... 40°,

ToYHOCTE BLIUMCIIEHHS 0 YETBEPTOTO 3HAKa Moce 3ansToH,
5. Yucna 3y6beB mecTepHH H Koneca. Yuciio 3yObes wecrepHu

z, =z, futl)2z, . (2.20)
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3HaueHHe z; OKPYMISIOT B ONMXKaHIyl0 CTOPOHY [0 LeJOro;
Zimin = 17 — s NpAMO3YOBIX KONEC; Zimin = 17cos’ B — aas koco3yObix
Hu IlleBPOHHle KOJIeC.,

Yucno 3ybeeB koneca:

— BHEILIHEro 3aleriecHHs 2y = 2Zs— 213 (2.21)

— BHYTPEHHErO 3alCIUVICHUA Zy =zt zy.

6. ®akTHUecKoe nmepeaarouHoe uncao. PaxkTHuecKkoe Nepesa-
TOYHOE YUCIIO Ug = 2/z;. OTKIOHEHME OT 3a/JaHHOTO MEPEAATOYHOrO
yucna

Au=|u, —u|100/u<4%. (2.22)

7. Pazmepni kostec (puc. 2.1). JlenutensHele gUaMeTphL:

— IECTEPHH d,=zmfcosB; (2.23)
— KOJleca BHEIIHEro 3auennesus  d, =2a, —d,;

— KOJleca BHYTPEHHero 3auerieHus d, =2a, +4d,.

ToyHOCTb BBIUMCIIEHUS K0 TPETHETO 3HAKA MOCIE 3anIToMH.
JlnaMerpbl OKpY)KHOCTeH BEpLIMH H BNIaJuH 3yObeB:

-~ LIeCTCpHH
d,=d,+2m; d,=d ~2,5m; (2.24)

~ KOJleca BHELIHEro 3aLlerieHns
d,=d,+2m; d,=d,-25m;
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— KOJieca BHYTPSHHEr0 3alenieHus
d,=d,-2m; d,=d,+2,5m.

Linpuuy wectepHn b) (MM) NPUHUMAIOT MO COOTHOWIEHUIO by/by,
rae b, — mupHHa Koneca:
IMpu b, no30 cB.30 2050 ce.50 0080 ce. 80 mo 100

bi/by 1,1 1,08 1,06 1,05

IMony4yeHnHoe 3HaueHue b; OKpyrIfAIOT Ao Leoro yucna. B kopobkax
fiepenay WHpHHY IECTEPHH NPHHUMAIOT PaBHOM WHPHHE koneca b = b;.

8. IIpuroanocTe 3aroToBoK KoJec. Ytobbl nonyuuts npu Tep-
M00OpaboTke NPUHATHIE 18 pacueTa MEXaHMUECKHE XapaKTepHCTHKH
marepuana, pa3Mepbl 3arOTOBKH KONEC He AOMKHbI MpeBbILIaTh Npe-
ACABHO LONYCTHMbIX BEMTHUYHH.

3uavenus Dy, Ciyr, Soar (MM) BoIMHCTSAIOT (pUcC. 2.2);

~ AN LWIHHApUYeckoi wectepHu D, = d, + 6 Mm;

— Qs KoJjieca € BITOUKAMH MPUHUMAIOT MeHblLee K3 IBYX Copr = 0,555;

Saar = 8m:
~ IS CIUTOLLIHOTO Kosteca Ge3 BLITOYEK Sy, = by + 4 MM.
Ycnoerus NPUroZHOCTH
5 . 3aroTOBOK KOJIEC:
oy A-AO ) .
5 ﬁ. F Daar = ‘an k4 Csar (Smr)S Snp *
/ / 'ﬁ\ [Tpenenshpie 3Havehns Dy,
‘ fr Sqp mpuBenenst B Tabn. 2.1.
\ [Ipy  HeBbIMONHEHUM Hepa-
BEHCTB M3MEHAIOT Martepuan ae-
\ TaNeil WIN BUA TepMHYECKOH 0b-
S paboTKH.
a o 9. Cuasl B 3anenienun (H)
ar = (puc. 2.3):
T W~ - okpyxHaa F, =2T,/d,;
A B[] A ~ —pamamhad F, = F, tga/cosP;
Puc. 2.3 —oceBas F =F tgB,(2.25),
ue. & rae 7, — H-MM; dh — mm.
Jns cranpaptHoro yria npoduns 3yba o = 20° umeem
1g20° = 0,364.
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10. IIpoBepka 3y6beB KoJec no Hanpsixenasim H3ruba. Ilpen-
BAapMTEJILHO OTPENENSIOT CTENEHb TOYHOCTH H 3HAUEHHS YTOUHAIOLIHX

k03¢ PHUHEHTOB.

CreneHb TOUHOCTH MPUHHUMAIOT B COOTBETCTBUH ¢ Tabn. 2.4. Ok-
PYXHYIO CKOPOCTb Konleca (M/C) BBIYUCIISIOT Mo (opMyJie:

v = ndyn, / 66000,

Yalle Bcero MpUMEHSIOT Mepelavud CTENeHH TOUHOCTH 7 H 8.

2.4. 3uaveHust JONYCTHMBIX OKPYXKHBIX
CKOpoOCTel 3y64ATBIX KOJIeC CHIOBBIX nepenay

JomycriMas OKpYIKHas CKOPOCT V, M/C, KOJec

CreneHp TOYHOCTH MO npsaMo3y6bIX Henpsamo3yObix
I'OCT 1643-81 OMIHHA- | KOHMYe- | HMIMHI- | KOHMWYe-
PHYECKHMX CKMX |pHYecKuX| ckux
6 (nepenauu noeeltieHHo | Jlo 20 Jo 12 Jo30 | o220
TOUHOCTH)
repeavd HOPMAaIbHOU
7 (nepen °P 0 » 12 » 8 » 20 » 10
TOYHOCTH)
8 (mepenadyy MOHWXEHHOM 6 » 4 » 10 57
TOYHOCTH)
9 (nepeaaud HU3KOM TOU- 2 » 1,5 4 93
HOCTH)

Jnsa npamo3y0bix konec koddduuueHt Kg, = 1.
Jnsa konec ¢ yriioM 3> 0° npuHAMAIOT

CrerneHb TOYHOCTH .... 6

Kl-‘u

0,72 0,81 0,91

7

9
1,0

Koadduument ¥ Beruncasior no popmyiie (3 B rpagycax):
Ys =1-B/100; npu ycnosum ¥ >0,7.

KoapuumeHT wupuust y,, =b,/d, .
Tlpu TeepaocTH 3yOhes koneca >350 HB koaddunment

Ky =1+15y,,/S<17.

(2.26)
(2.27)

(2.28)
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3nech S — uHAaeKe cxeMbl (TOT xe, yTo ¥ B 11. 1, Tabn. 2.3).
Tlpu BapuanTax repmooGpaborkn I u II (TBepaocTs 3yGnes koaieca
<350 HB) u ckopoctu Kkoneca v < 15 m/c 3yObsa KojeC MONTHODTBHIO

npupabarsiBaroTcs 4 koadduunent K, =1,0

3naueHue KO3 OHLMEHTa Kr, NPUHAMAIOT:
— Ans IpsMo3yOsIX Kojlec MPH TBepRocTH 3yObes < 350 HB — 1,4

>350HB - 1,2;
— A8 koco3y6hIX Koaec npu TBepAocTH 3ybbe < 350 HB - 1,2;
>350HB-1,1.

3HaveHHs KoapduuueHTa Yig , yuuTbiBatolero gopmy 3yba u
KOHLEHTPALHIO HAMPKEHHH, B 3aBUCHMOCTH OT NPUBEAEHHOTO YHCIa
3yObeB z, = 2/C0S° O GHewHe20 3ayennenust TPUHAMAIOT 1o Tab, 2.5.

JIna enympenne20 3ayennenus:
z .. 40 50 63 71
Yeg ... 4,02 3,88 3,80 3,75

2.5. 3HaveHHN KO3PPHUHEHTA Yy 1IN BHEUIHEro 3anennenms
(npu xo3pPpunuente cmentenus x = 0)

WK |17 |20 122 |24 |26 |28 |30 |35 |40 |45 |50 | 65 |>80
Zv

Y5 14,30 (4,08 13,98 13,92 (3,88 (3,84 13,80 (3,75 13,70 (3,66 |3,65 |3,62 |3,61

Pacuernoe HanpsmxeHue u3ruda B 3yObax Koseca

Ory = Ky Ky Kp Y Ye,F, (B, m). (229)
PacuderHoe HanpsxeHue W3ruba B 3yObax MecTEpHH
Op =65,V [V, - (2.30)
PacyeTrHble HanpsHKeHHUA MOTYT OTKIOHATBCA OT AOMYCKaeMBIX:
Cp < l,l[o']F .

11. IIpoBepxa 3yfbeB Kosec MO KOHTAKTHLIM HANPIXKEHHAM.
IpenBaputensHO oNpeAeNSiOT 3HAYEHHA YTOUHSIOWUX KO3hduUHeH-
ToB. 3HaueHHe koadduumeHTa Ky, pacnpeleneHus Harpy3Kd MeXIy
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3y6bAMH MPHHAMAIOT W17 Konec: Mpamo3yorix — 1,0; koco3yObix M LieB-
ponnbix — 1,1. 3Hauenue koapduumenra Ky HepaBHOMEPHOCTH pac-
Npe/eIeHHs Harpy3ku Mo [UIHHE KOHTAKTHbLIX NHHHMH BBIYHCALIOT NG
popmysne (2.9). 3nauenne kosdduumenTa Ky, yUHTBIBAIOILETO BHYT-
pEHHIO AMHAMHUKY HarpyXeHus, IPUHUMAIOT:
— nns npsamo3y6GbIX Konec npu TBepaocTH 3y6bes < 350 HB — 1,2;
>350 HB - 1,1;
— s KOCO3yOBbIX Kojiec Mpu TBepaocTH 3yobes < 350 HB - 1,1;
> 350 HB - 1,05.
PacyeTHOEe KOHTAKTHOE HaMpsXKEHHE B 3alielNeHHH KOCO3YOBIX H
LIEBPOHHBIX KOJIEC

6y =376y K, K K o Flu, £1)/(d, b,) . (2.31)

s npamo3y6bix nepemau 4McioBoi ko3(duLMEHT nepen kxop-
HeM paBeH 436.

TlonyueHHOe pacueTHOe KOHTAKTHOE HampsbkeHHe NOJDKHO Haxo-
nuthes B HMHTepBane (0,85 ... 1,05) [o]y. Ilpu HecobntopeHun 3Toro
YCNOBUS U3MEHSIOT d5 (4, CJIEA0BATENBHO, @) WK b;.

2.1.2. Pacuer xoHAYeCKHX 3y6uaThIX nepexayq

1. /luameTp BHelIHeH NeHTeNbHON OKPYXHOCTH KoJgeca. Ko-
s¢pduumeHT Sy NPUHUMAIOT:

— 1 npaMo3yoeix kosec — 0,85;

— JUIA KONeC ¢ KPpyroBbiM 3y6oM mo Tabu. 2.6.

2.6. 3navenns ko3pPpuumenton 3, u S ang Koaec
¢ KPYroBbiM 3yGoMm

Tsepaocts H,, H, 3nauenns xo3¢duIHieHTOB
3ybuarsix xomnec 8y .
<350 HB 122 +021u 0,94 + 0,084
H, <350 HB ’ ? ? ’
H, 245 HRC
H, <350 HB 1,13+ 0,13« 0,85 + 0,04u
H,>45 HRC
H, > 45 HRC 0,81 + 0,154 0,65+ 0,11u
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Koadduument Kyp onpenensior no gopmyae (2.9) npu 3Ha4eHUH
S =2 B 3aBUCHMOCTH OT KO3(PPHLIHEHTA LIMPHHBI Y

y,, =0,166vu? +1. (2.32)

Jns npupabatsisaromuxca konec (H; < 350 HB): npamo3sy6eix
Kyp = 1,0; ¢ xpyrosbiMu 3yGesamu Kyp = 1,1.

3Hayenme koddduumeHra Ky, YIMThIBAIOHIErO BHYTPEHHIO OH-
HAaMHKY HarpyXeHHs, NPHHMUMAIOT JL1s KOJecC:

— npAMO3YObIX MPH TBEPAOCTH 3yObeB <350 HB - 1,25;
>350HB - 1,2;

— ¢ KpyrosbIM 3yGoM npu TBepaocTH 3yoeeB < 350 HB - 1,1;
> 350 HB - 1,05.

JuaMeTp BHEIIHeH JeTUTeNbHON OKPYXKHOCTH KoJleca

, =165 KKniT:. (2.33)
9, [k,

2. Yribl geanTelbHble KOHYCOB, KOHYCHOE pacCTOAHHE H HIH-
puHA Kojec, YIUIbl JeMTENbHBIX KOHYCOB KO€Ca U 1IeCTepHH

&, =arctgu ; 81 =90° - 5,. (2.34)
To4HOCTE BEIMMCNIEHHS 10 YETBEPTOro 3HaKa M0CIIE 3aNATOH.
KoHycHoe paccTosnue R, =d, /(2sin8,). (2.35)
Llupuna konec b =0,285R.. (2.36)

3. Moy nepenaun. Koaddument Kqp onpenensior no dopmyne
(2.28). HHpekc cxeMbl NPHHUMAIOT S = 2, KOIQPHUUHEHT Ypy — 1O GOp-
myne (2.32).

Jns npupabatbiBatoumxcs konec (H; < 350 HB): npamosy6eix
K = 1,0; c xpyrosbimu 3y6bamu Kgy = 1, 1.

3HadeHne xoddPuuMeHTa K, NPHHUMAIOT:

— A1 npsMo3yORIX Konec NpH TBepaocTH 3yObes < 350 HB - 1,5;

> 350 HB - 1,25;
— U1 Koco3yObIX Konec npu TBepAocTH 3y6ee <350 HB — 1,2;
>350 HB - 1, 1.

Koapduument S5 npuHHUMAOT Ans NpaMo3yObix Kkojec pae-
HeIM 0,85, 1151 Kostec ¢ KpyroBbIMH 3y6bAMH — 10 Tab1. 2.6.
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BHemHH# OXpYXHOH MOy b Nepeaayun

m&’ (mk.’ ) Z

] 4Kl:v KI-"BT;
d;;b3,[o];

(2.37)

ra€ m, — oNg KOHHYECKHUX KONIE€C C npaMbIMHU 3y6bflle[; my, — AN KoJec
¢ KpyroBbiMH 3yObsamH. BmecTo [G]r B pacueTHylo dbopMyay NOACTaB-

AT MeHbLIee U3 3Ha4YeHUH [C)q u [C]p.

To4HOCTb BBIYHCIEHHA A0 HYCTBCPTOTO 3HAKA NMOCe zangToit. Ok-
pYTJIEHUE BbLIYHCJICHHOTO 3HAYCHHMA MoAyna A0 c*raunapmoﬁ BCJIUYH-

Hb! MOXKHO HE NPOU3BOUTD,
4. Yucaa 3ybneB KoJtec,
Yucno 3yObes koneca

22 :de'z/me(mle)'

Yueno 3yOrbeB LeCTepHU

z,=2z,/u.

(2.38)

(2.39)

HonyquHble 3HAYCHNA OKpYTJIAKOT 8 6J'Ilfl)l(aﬁll.ly}0 CTOPOHY 10

LEJIOro Yyuchna.

5. ®akrTnyeckoe mepena-
TOYROE YHC/10. DaKTHYECKOE rie-
penaTosHoe YMCHO U, =Z,[7, .

OTKJIOHEHHE OT 3aJaHHOTO fe-
PEeAaTOMHOrO YMWcNa He J0-
XHO ObIThL Donbiue 4 %, T.€.

Auz‘ Uy —u |100/u54%.

(2.40)

6. OxonuareitbHble 3Ha-
YeHHs pasMepoB KoJtee (pHc. 2.4).
TouHOCTb BBIMMCICHHH 10 ueT-
BEPTOro 3HaKa Mocyie 3aniTOH.

daes

der

N\

Puc. 2.4

Yrawl ACNNUTEJIbHBIX KOHYCOB KOJIeCa N LHECTEPHH!

B, =arctgu,;
JlenutenbHble AMAMETPbI KONEC:
npamo3y6bix d,=mz;

C KPYrOBbiM 3yOoM d,=m,z;

& =90° -3,

d 2 = mrzl;

e

del = mIL'ZZ'

o6z

des

(2.41)
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KoahPUUHEHTBI X,1(Xe2) H X (Xn2) CMELUCHHS 028 wiecmepHu (Koneca)
npamo3y6oii 1 K0003y60ﬁ COOTBETCTBEHHO BBIUHCIIAIOT 10 HOpMy.JIaM

014 —067

= 2,6u ;
04 —067

x,, =1,75u ;

W4 NPUHKMAIOT 1o Tabi1. 2 Tuls.

BHeuiHre AHaMeTpsl Kojiec:

npaMo3y0six

d,,
dan

X

2 _xel >
Xpz = —xnl

n2

d, =d, +2(1+x,)m,coss,;
d,,=d,+20+x,)m, cosd,;
¢ KpYTOBBIM 3y60M

xnz )mle Cos 82 -

= d¢l + ]’64(] + X )mle cos 8] ’
=d,, +1,64(1 +

(2.42)

(2.43)

(2.44)

Jlns nepenav ¢ z; ¥ ¥, OTIMMAIOLIMMHCA OT YKa3aHHbIX B Tabu. 2.7
U 2.8, 3Ha4EHHA X, U X,; PUHHUMAIOT C OKPYTI/IEHHEM B OONBIIYIO CTO-
poHy.
7. IIpuroa#ocTb 3aroToBOK KoJiec. [11a KOHWYECKHX LIECTEPHH
M KOJIECa BBIYHCIIAIOT Pa3Mepsbl 3aroToBKH (MM):

'Daar = del +2me (mre)+6 MM’ S:nr = smz (mle)'
Tony4yeHHble pacyeToM Dy M S,y CPaBHUBAIOT C MpeAebHbIMH

pasmepamu Dy, U Spp (cM. Ta0m. 2.1).
YcnoBus NPUTOAHOCTH 3aT0TOBOK KONeC: Dy < Dip; Syar £ Spp.

2.7. 3navenns KO3PPUIHEHTOB CMEICHHS X,
AJS NpAMO3YObIX MecTepeH

Zy X1 IpH NEPEAATOUHOM HYUCHEC U

10 | 125 1,6 | 20 | 25 | 3,15 | 40 | 50
2| - - - - 1050 053|056 | 0,57
13 | - - - | 044 | 048 | 0,52 | 0,54 | 0,55
14 | - ~ | 034 | 042|047 | 050 | 0,52 | 0,53
151 — |018] 031 | 0,40 | 0,45 | 0,48 | 0,50 | 0,51
61 - 1017|030 038|043 | 046 | 048 | 0,49
18 | 0,00 | 0,15 | 028 | 0,36 | 0,40 | 0,43 | 0,45 | 046
20 { 0,00 | 0,14 | 026 | 034 | 0,37 | 0,40 | 0,42 | 043
25 | 0,00 | 0,13 | 023 {029 | 033|036 | 038 {039
30 | 0,00 | 0,11 | 0,19 | 0,25 | 0,28 | 031 | 033 | 0,34
40 | 0,00 ] 0,090 | 0,15 | 0,20 | 022 | 024 | 026 | 027
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2.8. 3uagennn Ko3PPHIHEHTOB CMEIRECHHS Xy
JJIA MIeCTEePEH ¢ KPYroBbIM 3y0om

C KPYroBbiM 3yGom Fy=vF,.
Oceeas CHJIA Ha KoJiece Fp=F,;
pacuaneHas cuia Ha Kojiece Fp=F,.

Koadpduumnents: y, u ¥, Ans yrna 3, = 35%

2 X, TIPY NEpEIaTOYHOM YHCIE U
1,0 1,25 1,6 2,0 2,5 3,15 4,0 5,0
12 - - - 032 | 0,37 | 0,39 | 0,41 | 0,42
13 - - - 0,30 | 035 | 0,37 | 0,39 | 0,40
14 - - 0,23 { 0,29 | 0,33 | 035 | 0,37 | 0,38
15 - 0,12 | 0,22 | 0,27 | 0,31 | 0,33 | 0,35 | 0,36
16 - 0,11 | 0,21 | 0,26 | 0,30 | 0,32 | 0,34 | 0,35
18 | 0,00 | 0,10 | 0,19 | 0,24 | 0,27 | 0,30 | 0,32 | 0,32
20 | 0,00 | 0,09 | 0,17 | 0,22 | 0,26 | 0,28 | 0,29 | 0,29
25 | 0,00 | 0,08 { 0,15 | 0,19 | 0,21 | 0,24 | 0,25 | 0,25
30 | 0,00 { 0,07 | 0,11 | 0,16 | 0,18 | 0,21 | 0,22 | 0,22
40 | 0,00 | 0,05 | 0,09 { 0,11 | 0,14 | 0,16 | 0,17 | 0,17
8. Cuubi B 3anennenns (puc. 2.5):
OKPYJCHAA CHJIA Ha CPEeHEM MaMeTpe Kojleca
F =2T,/d,,, rtme d,,=0857d,; (2.45)
ocesas CWIa Ha LIECTEPHE:
npamMo3y6oit Fa = Ftgo sindy; (2.46)
¢ KpyroBbIM 3y6oM Far =v.F;
paouarbHas CHila Ha LIeCTEPHE:
npaMo3yboi F, = F,tga cosdy; 247)

¥, =0,44sind +0,7cosd,; v, =0,44cosd, ~0,7sind, . (2.48)

[MonyuenHble 3HayeHUss KOIPPULHEHTOB Y, U Y, NOACTABIAIOT B
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GopMyabl CO CBOUMH 3HAKAMH.
3aknuHuBaude 3yOLEB He Mpou-
3oiaer, ecau cuna F, Hanpas-
N€HA K OCHOBAHHIO JENTUTEILHOrO
KOHyca Befyuled wectepHu. [1oa-
TOMY BbIOMpalOT HanpaB/ieHUe

BpallleHUA LIECTEpHU (CMOTpPETH
Puc. 2.5 CO CTOPOHBI BEpPLUMHBI JETUTENb-
HOFO KOHyCa) W HamnpaeleHHUE
HakKJIOHa 3yObeB OJIMHAKOBLIMU: HATIpUMeEp, TIPH BeAylleH LIeCTepHe
NIeBbIM HAaK/OHOM 3y0a HamnpapleHHe BPALLEHHA JAODKHO ObITh MPOTUB
JBHXKEHHS YACOBOM CTPEIKH.
9. Ilpoeepka 3yObeB Koaec M0 HanpskeHUsiM n3ruda. 3nadve-
Hue ko3 duumeHroB Kr, Kmp ¥ 3 onpeaeneno paxee.
3HaueHU K03PPUUUEHTOB Ves) U Vi, yunThiBatowmx Gopmy 3y-
0a M KOHUEHTPALMIO HarpKEeHUH, MpUHUMAOT o tabn. 2.9 B 3aBuCH-
MOCTH OT KOI(PHLMEHTA CMELEHHMA U IKBUBATIEHTHOrO YKCa 3yObeB:

Z, = zl/(cos} B, cos 62); (2.49)
z,= z,/(cos‘ B, cos 5,).
Jins npamo3ybsix Komnec 00536”, = 1,0. [lna xonec ¢ KpyroBbIMH
3ybeamu yroa 3, = 35°; cos35° = 0,819.
Hanpsyxenns m3ruba B 3yObax koseca (m, — Ana npamo3syOblx, a
M, — AJIA nepesay ¢ Kpyrosbim 3y6om)
K KppYigo Fr
b m, (m(v )SF

(2.50)

Ora

HanpsxeHua usruba B 3y0bax LecTepHY
Gy =G/-'2Y/-5|/Y1-.\:' (2.51)
PacyetHoe HanpsbkeHue n3ruba qomkHo 6bITh 6 < 1,1 {0]e
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2.9. 3nauennsn ko3¢pPpunuenta Yrs popmol 3y6a
H KOHUEHTPALHH HANPSKEHH

Z Wik 3HaueHua Yrs 0py ko3P PHUMEHTE X CMELIEHHA HHCTPYMEHTA
z, 06 | 04 | -02 0 +0,2 | +04 | +06
12 - - - - - 3,67 -
14 - - - - 4,00 3,62 3,30
17 - - - 4,30 3,89 3,58 3,32
20 - - - 4,08 3,78 3,56 3,34
25 - - 4,22 391 3,70 3,52 3,37
30 - 4,38 4,02 3,80 3,64 3,51 3,40

40 4,37 4,06 | 3,86 3,70 | 3,60 3,51 3,42
60 3,98 3,80 3,70 3,62 3,57 3,52 3,46
80 3,80 3,71 3,63 3,60 | 3,57 3,53 3,49
100 | 3,71 3,66 3,62 3,59 3,58 3,53 3,51

200 | 3,62 3,61 3,61 3,59 3,59 3,59 | 3,56

10. IIpoBepka 3y0beB KoJiec N0 KOHTAKTHhIM HANPSDKEHHNM.
PacueTHOe KOHTaKTHOE HanpsLHKEHUE

K, K, uT,
5, =2,12:10° z—”—?ﬁ&h (2.52)
dez 9H

PacyeTHOE KOHTAKTHOE HampsbKeHHE JOJDKHO OBITh B MHTepBase
oy = (0,9 ... 1,03) [c]y. [Ipu HecobmoaeHuH 3TOrO YC/IOBHS H3MEHAIOT
nHaMeTp Koneca d,;.
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2.2. Pacyer YepBAYHBIX Nepesay

HcxonHble navubie: T, — Bpaasomuii MOMEHT Ha KoJiece,
H-M; 7, — yacTOTa BpauteHus KOJIeca, MHH '3 ¥ — [IEPEIATOUHOE YHCIIO;
Ly, ~ BpeMs paboTsl nepenayu (pecypce), 4.

1. BriGop maTepuana yepBska H Koaeca. [lnd uepsikos npume-
HAIOT TE XKe MapKH cTaieii, 4To u 14 3ybuaTsix Konec (cM. Taba. 2.1).

TepmoobpaboTky yny4inexue ¢ TeepaocTeio < 350 HB npumens-
10T 1A NepeRay Mayoi MouHocTH (Ao 1 xBT) M HenpoaomkuTensHON
pabotbl. O61acTe NPUMEHEHHA TAKKHX MEpeay ¢ apXUMeIOBbIMH Uep-
Bakamu (ZA) cokpawaercda. Jas nepepauy Oonbiued MOIHOCTH MpH
anvrensHoM ux pabore ¢ uensto noebilieHns KI1Jl npumensior 3akan-
Ky A0 TBEPAOCTH Ha noeepxHoctH 2 45 HRC, uinudosanue u noaupo-
BaHHE BUTKOB YEPBAKA.

Haubonee TEXHONMOrMYHBIMU SABJISIOTCA 3BOJIBBEHTHBIC YEPBAKH
(ZI), a nepcneKTHBHBIMH — HeluHeluaThle: o0pa3oBaHHble KOHY-
coM (ZK) unu topom (ZT). Paboyue MOBEPXHOCTH BUTKOB HENMHEHHaA-
ThIX YEPBAKOB LLTHQYIOT C BBICOKOI TOUHOCTBIO KOHYCHBIM HJTH TOPO-
unxeiM kpyroM. [lepemauu ¢ HenMHEHAUYaTHIMM YepBIKaMHM XapaKTepu-
3yeT NMOBBILIEHHAs HAarpy304Has crocoOHOCTS.

Lins cunoevix nepeday cnedyem npumeHamv 360Ab8eHMmHblE U He-
auMetNamvle YepeaKu.

Matepuansl s 3y0uaThIX BEHLOB YEPBAYHBIX KOMEC YCIOBHO

CBeJeM B cienylolue Tpu rpynnsl (Tabn. 2.10).

I’'pynna 1. OnoBanubie OpoH3El, NpUMEHAEMBIE NTPH CKOPOCTH
CKOJIBXKEHHS B 3allENICHHH V, 2 5 M/C.

I'pynna Il. be3onossaxHHele 6pOH3BI U NaTyHH, NPHUMEHAEMbIE
[Ip1 CKOPOCTH CKONBXKEHHS V=2 ... 5 M/C.

I'pynmna III. Msarkue cepble 4yryHbl, MpUMEHIEMBIE TIPH CKO-
POCTH CKOJIBXEHHSA V; < 2 M/C.

Tak kak BeIOOp MaTepuana mis Koseca OOYCNOBJIEH CKOPOCTHIO
CKONBXEHWS, ONPERENsIOT MpeJBAPUTENBHO OXHEAEMYIO CKOpPOCTh
CKONBKeHHs (M/C)

v, ~0,45-107n, u}fT,. (2.53)

2. OnpenenenHe A0ONYCKAEMBIX HANIPSKEHHIR.
Honycxaemble Konmaxkmmsle HANPAXCEHUA 11 MATEPHATIOB:
I'pynna I. N ~ ofuiee 4Kcao UMKIOB NEPEMEHBI HaNPHKEHHU I

N=60mL,, (2.54)
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e Ly — IPOJOIDKHTENBHOCTE PaboThl NepenauH (Tpebyemsiii pecype), 4.
Ecnu o pacuety N > 25-107, To npunamaior N = 25 - 107

Koad¢puuueHT ZoropeyHocTH

K, = g/w?/zv . (2.55)

KoadpduumeHt C, yuUTHIBAET MHTEHCHBHOCTh W3HALUMBAaHHUSA Ma-
tepuana Kojeca. Ero npHHMMAlOT B 3aBHCHMOCTH OT CKOPOCTH CKOJib-
skeHus v (M/c) :

voaMc... 5§ 6 7 >8
C, ... 095 088 0,83 0,80
wix no dopmyne C, =1,66v;>** (2.56)

Honyckaemoe HanpskeHHe NPU uYKcie UMKIOB NEPEMEHbl Harnps-
“ 7
*eHHit, paBHoM 10

[o}.0 =(0,75...0,9)0, . (2.57)

Koadduuuent 0,9 — ana yepsakos ¢ teepabiMu (H > 45 HRC)
uTM(GOBaHHBIMH M MONHPOBaHHBIMHM BUTKamH; 0,75 - mnd yepBakoB
npu tBepaoctu < 350 HB; G, npurumarot no tabn. 2. 10.

Jonyckaemsre KoHmMaKmusle HANPAICEHUR

[6], = K C.loke- (2.58)
I'pynna 1. Jonyckaemsie konmaxminsie HanpaRIcenun
[o], =[o]ys —25v,, (2.59)

[0)io = 250 H/mm? ana yepssikoB npu H < 350 HB; [6]x = 300 H/mm?
st yeppskos 11pu A > 45 HRC.
Ipynna 1. Jenyckaemsie konmaxkmusie Hanpasicenus

[6], =175-35v,. , (2.60)
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2.10. MexanH4YecKHe XapAKTEPHCTHKH MaTePHAIOB 3y04aThix
BEHIIOB YCPBHYHBIX KoJiec

I'pynna Mapxa 6poH3bl, Crnoco6 Gs, o,
maTepuana uyryHa OT/IMBKH H/MMm> H/mm?

BpO10H1®D1 11 285 165

v, €25 M/c
I bpO10d1 K 245 195
v, < 12 Ml n 215 135
BpOSII5CS K 200 90
v, < 8 M/c n 145 80
BpA10)XX4H4 I 700 460
v, <5 m/c K 650 430
11 bpA10XK3Mul,5 K 550 360
v, <5 mle I 450 300
BpA9X3J1 0 500 200
v, <5 Mmc K 490 195
It 390 195
11 Culs, n O = 320 H/mm’
CY20 vy<2m/c | T Gan = 360 H/mm?

Hpumevanue. Cnocobsl ornusku: L — uenTpobexunit, K — B ko-
xwib, I1 — B necok (py eAHHUYHOM NPOU3BOJACTBE).

Honyckaemsie nanpasxcernun u3zuba BEIYUCIAIOT A/ MaTepUana
3yGbeB YEPBAMHOTO KoJjleca

[s]: =&k, [0]e (2.61)
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KoadpyLsenT RoNroBe4HOCTH

K, =310°/N, {2.62)

rae N — obluiee UHCIIO LUMKIIOB HATPYXEHHH, ONpPENENeHO paHee Mo
Jopmyne (2.54). Ecnu N < 10%, To npuHamalor N = 10%. Ecam
N> 25-107, To npunumMator N = 25-10.

HcxonHoe RolTyckaeMoe HanpshkeHHe W3ruba uis MaTepHanos:

—rpynn [ u 1

[O’],.O =0,250, +0,080c, ; (2.63)
—rpynns! i1
[6].. =0.225,,.

€ Oay — MIPEAET MPOYHOCTH INpH H3rube, H/mm? (06bIuro B 1,5 ... 2,2

pasa bonbite Cy).
3. MexoceBoe paccTosiHHe. MexoceBoe paccTosHHeE nepeaadn

a, 2K 3T /[5]% (2.64)

rae K, = 610 514 3BONIBBEHTHBIX, aPXMMEOBBIX H KOHBOMIOTHBIX Yep-
sakoB; K, = 530 nns HenuueivaTsiX yepBskoB. [lonyueHHoe pacueTom
MEXXOCEBOE PACCTOSHHE OKPYINAIOT B GOMBUIYIO CTOPOHY A0 MHCHA H3
Tabn. 19.1.

4. Ilon6op ocHOBHBIX HapaMeTpoB nepexayn. Uucno BHTKOB z;
YepBAKA HA3HAYAIOT B 3aBUCHMOCTH OT MNEpPeNaTOYHOro Yucna u:

7 B cB. 80014 cB. 14 no 30 cB. 30
P4 P 4 2 1
Yucno 3yObes Koneca =z U (2.65)

Hpe,zmapmenbﬂble 3HAYCHHA:
— Moayns nepegayy
m=(1,4..1,7)a,/z,; (2.66)

— k03¢ PHLUHEeHTa THAMETPA YepBIKa
g=2a,/m-z,. (2.67)

B dopmyny wis m nopcrasnsior koapduuuents 1,4 u 1,7, nomy-
uas TakuM 00pasoM HHTEepBa 3HaAYECHUH MOy .

B dopMyny ans g noacTaBAAOT CTaHAApTHOE 3HauyeHHe m (MM),
B3aToe u3 Tabn. 2.11. TlonyyeHHoe pacyeToMm 3HaA4YE€HHE g OKPYIIAIOT
Ko Gnwxaiilero CTaHJapTHOTO, TIPHBEACHHOFO B 3TOM Tabnuue.
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2.11. Pexomenayembie COMETAHHR 3HAMEHHH M N ¢

m 2,5; 3,15; 4, 5 6,3; 8 10; 12,5 16
8, 10; 12,5; 16; 20 (8; 10; 12,5; 14; 16;20] 8;10; 12,5; 16

MUHHMaNbLHO JOMYCTHMOE 3HAYEHHE ¢ M3 YCIOBHS JKECTKOCTH
YEepBAKA G = 0,2122.
Koagpuuuenr cmemieHus

x=a,[m-05(z, +q). (2.68)

Ecnu nio pacuety ko3()HUHEHT cMetuenns nonyyaercs | x| > 1,0,

TO U3MEHSIIOT @, M, 23 WK q.
daxTHuecKkoe NEPelaTouHOE HCIO U, = Z,/z, . OTKIOHEHHE OT

3a/laHHOr0 NepeIaTOUuHOrO YKUC/Ia He IOKHO ObiTh Oonblue 5 %, T.e.

Au=|u, —u[100/u<5 %. (2.69)
S. TeomerpuuecKkne pa3mepsbl 4epBsiKka H KoJleca (puc. 2.6).
JlnameTp nenuTenbHbEH YepBika dy=gqm. (2.70)
JuameTrp HauanbHbIH yepBaKa d, = m(q + 2x).
JameTp oxpyXHOCTH BEPILIHH BUTKOB  d, =d) +2m.  (2.71)
Juamerp OKpyKHOCTH BMAJHH dp=dy-2,4m.  (2.72)
JinuHa b, Hape3aHHOH YacTH yepBsKa NpH KOIQQPULIHEHTE CMellle-
HUg x <0
b2
b, =(IO+5,5| x]+z,)m.
2.73)
EEER [lpn  monoKMTENLHOM
ko3 puLUMeHTe  CMeLIeHUs
Y
(x> 0) yepBAK OOKEH ObITH
= L p
R h( 5N HeCKoJbKo kopode. B atom
.._5 2

cydae pasmep b, BbIYHC-
oo = neHHbI Mo popmyne (2.73),

YMEHLUIAIOT HA  BEJIMUMHY
Puc. 2.6 (70+ 60x)m/z, Bo Bcex
cllyuyasx 3HaueHWe b; 3aTem OKpyrfstorT B Oamkalilylo cropoHy Ao
yucna u3s tabn. 19.1.
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Jna dpesepyeMslX H LLIHGYEMBIX YEPBIKOB MOMYUYEHHYIO pacdeTOM
anuHy by yennunBatoT: npu m < 10 MM~ Ha 25 Mm: ipu m =10 ... 16 MM —
Ha 35 ... 40 Mm.

JlnaMeTp aenuTensHblit koreca

d, = zym. : (2.74)
JlnaMeTp OKPY>KHOCTH BEPLLHH 3y6beB
d,=d,+2m(l+x). (2.75)
JuameTp OKpYy>HOCTH BMaJHH
d,=d,~2m(1,2~x). (2.76)
JnameTp Koneca HaubonbuIMi
dyyr <d, +6mf(z, +2). (2.77)
HlInpuna BeHua b,=vy.a,, (2.78)

rae Y, = 0,355 npuz, =1 n2; y,=0,315 npu z; = 4.
ITocne pacuera AnuHy b, u wupuHy b, okpyrnsoT B Grmwkaii-

IIYIO CTOPOHY A0 4ucna B Tabn. 19.1.

6. IIpoBepouHblii pacdeT MepeAadH HA KOHTAKTHYKH NpPoOu-
HocTs. [IpeaBapuTensHo onpefensioT OKPYXHYIO CKOPOCTh (M/C) Ha
Haya/bHOM AHaMeTpe YepBsKa

v,, = tn,m(g +2x)/60000.

CKOpOCTb CKOJIBXKEHHA B 3alCMNJICHUH

v.\' = V”]/COSY“ b4 (2’79)
rae yroa nogbeMa JIMHHHA BUTKA YEpBsSIKa Ha Ha4a1bHOM UHAHHApE
v, =aretg [z, /(g + 2x)]. (2.80)

[lo nomyyeHHOMy 3Ha¥eHWIO V, YTOYHSAIOT AOMYCKaeMOE Hanps-
xeHye (2.58) ... (2.60).
3aTeM oNpeneNaOT OKPYKHYHIO CKOPOCTh (M/C) Ha KoJiece

v, =nd,n, /60000 .

Koadduunent Harpysku npunumaror K = 1 mpu v; < 3 M/,
K=1,1..13 npuv, >3 ml.
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Pacuersoe KOHTAaKTHOE HaNpiKeHHe (H/mm?)

H

_ Zo(q+2x) Z,+q+2x JKT 2.81)
z, aw(q+2x) 2

rne Zs = 5350 mns 3BONBBEHTHBIX, apXHMEIOBBIX H KOHBOJIOTHBIX
4epBAKOB, Z, = 4340 ans nepenad ¢ HETMHEH4ATHIMH YepBAKaMH (06-
pa3OoBaHHBIMHM KOHYCOM MM Topom); 1> —B HM, a, — B MM.

PacyeTHOe HampsKeHHEe AODKHO HAaXOAMThCA B HHTEpBale
oy = (0,8 ... 1,1) [G]y. Ilpxt HEeBBIMOMHEHHH 3TOTO YCIOBUSA H3MEHAIOT
MEXO0CEBOE PacCTOSHHE 4y, H YTOYHAIOT OCHOBHBIE TapaMETPhI MepeJayH.

7. KIIJI nepepaun. KosduuueHt nonesnoro aeHcrsus depssay-
Hoilt mepenauu

n=1gv, /1y, +p), (2.82)

A€ Y, — YTOJ1 MOAbEeMA JIMHUM BHTKA Ha HAYaJIbHOM LMITHHIIpE;

p ~ [IPHBEACHHBIH YroJ TPeHus, ONpeenteMblil SKCIIEPUMEHTab-
HO C Y4€TOM OTHOCHTE/IbHBIX MOTEPb MOLLHOCTH B 3alIETJIEHHH, B OIO-
pax M Ha MepeMelIMBAHME Macna. 3Hau€HHE YIJa P TPEHUs MEXay
CTanbHBIM YEPBAKOM H KOJIECOM H3 GPOH3bI MPHHHUMAIOT Mo Tabu. 2.12
B 3aBHCHMOCTH OT CKOPOCTH CKOBXEHHS V.

2.12. 3navyeHns HpHBeJEHHOIO YIJIa TPEHHS P MEXIY
CTAJIbHBIM YePBAKOM H KOJiecoM H3 GpOH3bl, JATYHH H MyI'yHa

Vo 105|101 1,5(201]2513,01(40¢(70] 10 15
M/c

p |3°107]2°307|2°20" |2°00" | 1°40" {1°30’ {1°20" [1°00" | 0°55' {0°50’
3°40713°107 |2°50" |2°30" |2°20" [2°00" (1°40" | 1°30" |1°20’ [1°10"

MeHnb1liee 3HaueHHe P — qs ONOBAHHON OpoH3bl, Gonbluee — s
6e3010BAHHON OPOH3bI, @ TAKXKE JIS TATYHH M YyryHa.

8. Cuasi B 3anensaennn (puc. 2.7).

OkpysicHan cuna Ha Korece, paBHas OCEBOM CUJie HA YepBAKe:

F,=F, =2T,/d,. (2.83)
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OxpyoscHas culd Ha Yepesixe,
paBHas 0ocCeBOit cuile Ha Konece:

F,=F.=2T,/(d,un). (2.84)

7 ¢

Paouaisnas cuia
F, = F, tgafcosy, . (2.85)

Jlna ctanpaptHoro yrna o =20°
F.=0364F,;/cosy,.

9. Ilposepka 3yOneB Koneca
no nanpsoxenusam uiruba. Pacuer-
HOe Hanpskenue uzrnba
S QTRY L Lifo], . (2.86)

G,

2
rae K — xoadduumenT Harpysku,
3HAYEHHSA KOTOPOro BHIUKCIECHL! B M. 6; Y — k03dpuLineHT dhopmbl
3yba Koneca, KOTOpbIM Al z,, = 2, /cos'y, BHIMMCARIOT No hopMynam:
npu 45>z ,237 Y,,=221-0,0162z,: (2.87)
TnpH z,>45 Y,,=1,72-0,0053z,
WM NpUHMMaloT no tabn. 2.13.

2.13. 3navenns ko3pPpunnenTos Yr; popmei 3yda
4epBAYHOTO Kojeca

[
<
"~

20 [ 24 | 26 | 28 | 30 | 32 | 35 | 37 | 40 | 45
Yip 1,98 | 1,88 1,85 (1.80 11,76 | 1.71 | 1,64 | 1,61 | 1,55 | 1,48

IIpooonycenue maba. 2.13

22 1 50 | 60 | 80 [ 100 | 150 | 300
Yo | 145114010 1,341130112711,24

10. Tennosoii pacuer. UepssuHblil PeAyKTOP B CBS3W C HEBbICO-
kM KT1[] v GonblunM BbiaeIeHHEM TENAOTHI TIPOBEPAIOT HA HATPEB.
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MouiHocTb (BT) Ha depBske
P, =0]1Tn,/n, (2.88)
roe 5 — H-m.

[MoBepxHOCTL A OXNAXKAEHUA KOPIYCa PaBHA CyMME MOBEPXHOCTH
BCEX €ro CTEHOK 3a HCK/IKOUEHHEM TMOBEPXHOCTH HA, KOTOPOil KOPITYC
npuieraeT K NiauTe win pame. Pazmepbl cTEHOK Kopryca MOXHO B3ATH
MO 3CKH3HOMY npoekTy (cM. Hike). IIpubarmkenHo nnowaas 4 (M )
MOBEPXHOCTH OXJIAKAEHUS KOPITyca MOXKHO MIPHHHMATD B 3aBHCHMOCTH
OT MEXOCEBOTO PacCTOAHHA a,, nepeaaqu U3 Tabn. 2.14,

2.14. 3navenusn niaomanu A NOBEPXHOCTH OX/IAXKAeHHS
KOpHyca 4epBs4HOTO peayKTopa

ay,
80 [ 100 | 125 | 140 | 160 | 180 | 200 | 225 | 250 | 280

A,m* 0,16 (0,24 | 0,35 0,42 0,53 [0,65 0,78 [0,95 | 1,14 | 1,34

Temneparypa HarpeBa MacJia (Kopriyca) NpH yCcTaHOBHBIUEMCS Te-
TUIOBOM pexnMe 6e3 HCKYCCTBEHHOTO OXJIaXKAEHHS

Lo =(-n)P KA+ ) #20° < (e (289)

rae y = 0,3 — k03 HHUUHEHT, YUHTHIBAIOLLHMHA OTBOA TEMIOTHI OT KOPITY-
ca peyKTopa B META/UTHHECKYIO TUTHTY HIH pamy; [fps = 95 ... 110 °C —
MaKcHUMasbHas JOMyCTHMas TEMIepaTypa HarpeBa macia (3aBHCHT OT
MapKH Macrna).

Temnepatypa Harpesa macia (Kopltyca) MpH OXJaXI€HHH BEHTH-
SIATOPOM

(1 - n)P 1
1 s= +20° < [ pas- (2.90)
76 10,6501+ w))K, +0,35K., 4
Jns 4yTrYHHBIX KOPIYCOB YIPH €CTECTBEHHOM OXJIAXIAEHHH KO3(-
duumenT tennootaayn K, =13 ... 18 Bt/(M>-°C) (Gonblune 3HaueHHs
IpY XOPOILUHX YC/IOBHAX OXNaKAEHH).
Koadpuumnenr X, nput o6ayBe BEHTUAATOPOM:
ny ... 750 1000 1500 3000

Ko... 24 29 35 50

42



31ech 1, — YaCTOTA BPALCHHS BEHTHIATOPA, MHH . Bentsnsrop
06bIMHO YCTAHABIIMBAIOT HA BAJTy YEPBAKA: 1, = 7).

2.3. PacueThbl APYTHX THNOB Nepeaay4

KHHEMAaTHYECKHE H CHJIOBBIE PAcHeThl MJIAHETAPHBIX M BOJTHOBHIX
nepenay npuseneHsl B r. 9 u 10 Hactoswero nocobus. Pacyets! pe-
MEHHBIX M LENHBIX repeiay BCIEACTBHE HEROCTATKA MeCTa 3JeCh He
naHbl. VX crielyeT BBIMOAHATE 110 yuebhukam [7, 8, 12].

IF'napa 3
3CKHM3HOE ITPOEKTHPOBAHHME

Tlocne ornpeaeneHAs MeXOCEBBIX PACCTOAHMI, ANaMETPOB M LIH-
PHHBI KOJIEC H Pa3MEpOB YEPBAKOB MPHCTYNAIOT K pa3paboTke KOHCT-
pYKLHH penykTopa, kopoOkH nepenay. IlepsbiM 3Tanom KOHCTpyHpo-
BaHMA sABNAETCA pa3paboTka 3ckuHoro npoekrta. [Ipu ackuznoMm npo-
€KTHPOBAHHM OMNPEJENAIOT PacToNoKeHUe AeTaneit nepeaad, pacCTos-
HUs MEXKAY HHMH, OPHEHTHPOBOYHBIE AHAMETPhl CTYIIEHEH BaJIOB, BBI-
GupaioT TUNBI MOAUIMITHHKOB H CXEMBI HX YCTAaHOBKH, COCTaBJIIOT 3C~
KH3HYI0 KOMIIOHOBKY AeTaJieil nepeaay.

3.1. IuameTpsl saioB. PaccTosHua MexKAy AeTANIIMH nepeaay

INpeasapurtensHble 3HAYEHHA JWAMETPOB (MM) KOHLEBBIX y4acT-
KOB CTaJlbHBIX BAJIOB LIHIHHAPUYECKHX M YEPBAYHBIX PEAYKTOPOB, KO-
pobok nepenay onpenenstot no ¢opmyiam (puc. 3.1):

— Ans BxoaHoro (OsicTpoxoaHoro) Bana (puc. 3.1, a)

d>(7..8}/T, ;

— [N BBIXOZHOro (THXOoXoaHoro) (puc. 3.1, 6)
d>(5..6}/T, ; @3.1)
— A% BaJIOB KOpoOKH nepeaay

d>(6..7R/T,(T.),

rae Ts n Tt — spawaromye MOMEHTEI, H-M, HA BXOJHOM U BBLIXOJHOM
BAIaX COOTBETCTBEHHO,
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Puc. 3.1

— 19 KOHHYECKHX KOHLIOB BAJIOB AMameTp d COTNacyioT ¢ aua-
MeTpoM Bana no Tabn. 12.5.

CtpykTypy npueeieHHbIX (POpMYa NOACHUM CNEAYIOIMMH PaccysK-
JCHUAMHA. l_lpenBapmeﬂbele 3HAYECHUA NUAaMETPOB BAJIOB ONPEACIAOT U3
pacuera Ha KpyueHHe N0 NOHWKEHHbIM AONYCKAEMbIM HaNpMKeHUAM [T]:

10°T =W [1]=nd’[t] ] 16.

d=31610°T/(x [z} = C¥T,
rae kosdpduument C =3/16-10°/(n[<]).
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HNenoanernuel T

S __ = ~
wis ) \ i
x x
SRS
\ ‘ \
Henoawerue I “J
Puc. 3.2
Ilpu [1] = 10 ... 25 H/mm® kosdduiment C=6 ... 8.
JuaMeTpbl Apyrux y4acTkos Banos (puc. 3.1):
dl'l 2 d + 2tuun (txon); dBl’[ 2 dn + 3’" dK 2 dB]‘l . (3‘2)

Ecnu BxoAHOW Baji NPUBOAMTCSA BO BPALIEHHE BAIOM 3N1€KTPOABH-
raTens yepes CTaHAAPTHYIO MY(DTY, TO THAMETP BbIXOJHOIO KOHLA TO-
ro Bana fo/keH ObITh COrNacoBaK ¢ AHAMETPOM Bajla IEKTPOABUraTe-
as, .e. d = (0,8 ... 1,0)d,, rae d| — auameTp Bana 3AeKTPOABHIATENS
(cm. Tabn. 19.27).

Ecnu npoekTHpYIOT ABYXCTYNEHYATbIH PeiyKTOp, TO AUAMETPHI
Pa3sAUUHbIX YYaCTKOB MPOMEXYTOUYHOTO Bajla ONpeaensoT no ¢popmy-
nam (puc. 3.2):

d2(6..TWT, : dy 2d,+3f; dy2d,+3r;  (33)
d, =d, -3r (Ucnonuvenue [) wau d, <d, (Mcnonuenue II),

rae Trp — Bpawarolui MomeHT, H-M, Ha NpoMexyTOYHOM Bany.

bonbiuve 3HaYeHMs YHCNOBBIX KO3(pdUuUKeHTOB B  opmynax
(3.1) ... (3.3) npuHUMAIOT /15 BaNIOB Ha PONMKONOALIKNHUKAEX, @ TAKXKe
ANs BanoB LIEBPOHHBIX NMepeaayd W NPOMEXYTOUHBIX BANOB JBYXCTY-
NEHYaTLIX peAyKTOPOB NPH TBEPAOCTH koneca Bbie 55 HRC.

HvameTpbl cTyneHel BanoB Nocsie BbIYUCIEHHA OKPYIISiOT B
Gnmxaiiyio cTopoHy 10 cTaHaapTHBIX BenuunH (eM. Tabn. 19.1),

HunameTpbl KOHUOB BXOAHOTO W BBIXOAHOTO BAaNOB COMMACYIOT €
AWameTpamu OTBEPCTHH YCTaHaBIMBAEeMbIX Ha HUX JeTajieil (LUKHBa,
3BE3J0YKH, NOTYMY(THI).
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BbICOTY fuyun(fios) 3aTUIEHUHKA MPH LMIHHAPHYECKOW WJIM KOHHYe-
ckoi opMe KOHLA Bajla, KOOPAMHATY 7 (acKy MOALIHIHHKA H pasmep f
(M) dacku Koneca Ha MPOMEXYTOYHOM Bajly IIPHHHMAIOT B 3aBHCH-
MOCTH OT AnameTpa d (MM) NocanouHoMi noBepxHocTH (Tabn. 3.1).

3.1. PekoMeHayeMble BLICOTDI 3AIJ1EYHKOB H pa3Mepbl pacok, MM

d (1722 | 24-30] 32-38| 40-44| 45-50| 52-58| 60-65| 67-75| 80-85| 90-95
e | 3 135(35|35] 4 | 45| 46|51 56| 56
o | 15 | 18120 231 23] 2512727271 29
P15 2125025 3] 3 (35|35| 4| 4
Fo| 1121216 21 2125]25]| 3

[Ipumeuanune. KoopauHara ¢ackv r naHa OpPHONHIKEHHO,
TOYHOE 3Ha4YeHHe cM. B Tabn. 19.18 — 19.26.

Ha puc. 3.3 naH npumep BbluepuMBaHUA Balta KOHHYECKOH Ilec-
TepHH. BeplumHbl AeNHMTenbHBIX KOHYCOB B KOHYCOB BIMaJHH KOJeca
LECTepHH cXoaaTcA B Touke "0" mepeceueHus ocer. s obecneuenus
NOCTOSHHOTO M0 BCEH UIMpHHE PaMalbHOrO 3a30pa Mexay 3yObAMuM
Kojieca M LIeCTepHH 00pasyloiHe BHEIIHero KOHyCa LIECTEPHH AOJDK-
Hol ObITH NapautensHbl 0Opa3yloUIMM KOHyca BMaJWH Kojeca, a obpa-
3yIOlMe BHEIUHEro KOHyca kosieca — oOpasylolMM KOHyca BNAJIHH
LIECTEPHH.

JluaMeTphl (MM) OTAENBHBIX YYacTKOB Basia-lIECTEPHH OMpeaens-
10T 10 COOTHOLEHUAM (pHc. 3.3, a):

d28/T,; d =d+2t;, d,>d,; dy=d,+3r, 3.4
rae 1 ~ Bpallaloluuii MOMEHT Ha Baty-luecTepHe, H-M; quaMeTp pesb-
Ob1dy =d) + (2 ... 4) MM; dfy | 7 — BHYTPEHHHIT AMaMETP U KOOpAHHATA
(acku kobLa MOALIMIHHKA.

KoncTpykiuio Baa B MecTe pacroioxeHHUs LIECTEPHH H paccTos-
HHe MexIy MOALIMMHHKAMH ONpeensioT npoyepunsanueM. [Ipopoasar
oA yrnom &, TMHUM — 06pasyloILHe AeIUTENbHBIX KOHYCOB IUECTEPHH,
OTKJIafIBIBAIOT BHELUHMI AeMUTENLHBIN AHaMeTp d,), B TOYKAX Nepece-
YCHMA BOCCTAHABIMBAIOT MEPNEHAMKYMAPEI K 00pasyloluM AeMHTE b~
HOro KoHyca; oTkiaasiBas pamepsl 1,2m, u m, GOpMHPYIOT 3y0bs Ha
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BHEILUHEM [OTONHUTENAbHOM KOHYyce (n1, — TOPLOBBIH BHELIHHI MO-
ayne). Hanee no pazmepam dgp, 0,5m, v 0,4m,, obopmnsior 6a3osbiil
ANS MOAWMITHUKA 3al1eUHK Bana.

IMTapamerpsbl o, 7 ¥ C 019 NOCTPOEHUS KOHHYECKHX POJIHKOBBIX
NOAWMNHUKOB NPUHUMAIOT no Tabn. 19.24 — 19.26. Ot 6azosoro 3a-
TUIEYHKa OTKNAAbIBAIOT MOHTAXHYIO BLICOTY 7 MOAWIMIIHHMKAE, 3aTEM
wupHuHy C Hapy»HOro Konsua {puc. 3.3). ina odopmieHns nopepxHo-
CTH KOHTAKTa HaPY>XHOro KOJbLA ¢ PONMKOM HAHOCAT TOUKY C KOOp-
andatamu 0,5C; 0,25H, uepez KoTOpylO NPOBOAAT JIMHHUK TOA Yr-
oM o, B 3TOR e TOuKe BOCCTAHABIMBAIOT NEPNEHAMKYNSp AO €ro
NepeceueHusl ¢ OChIO Bajia: MOYYaloT pasMepb! a; U /.
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N3 ycnoBus obecnieueHus Heo6X0aUMOH JKECTKOCTH y371a CIeXyeT
BbIACP)KHBATb COOTHOWICHHE dpy > |,3a; M B KayecTBe PacCTOSAHHUA a,
npyHUMaTh OosibLIee U3 ABYX 3HAYEHUH

a =254, wm a; ~0,6/

Ipy HGonplunx nepenaTodHbiX yucnax (¥ > 3,15) koHnyeckas urec-
TEpHA MMEET Mankle pasmepel. Toraa ymopHeii 3alUieUHK BHIIONIHAIOT
no puc. 3.3, 6, 6.

Yrtobbl MOBEPXHOCTH BPAILAIOIIKUXCA KOJIEC He 3aJeBajii 3a BHYT-
peHHHE MOBEPXHOCTH CTEHOK KOpIyCa, MEXY HHMH OCTaBJIAIOT 3a30D
"a" (MM):

a~iL+3, (3.5)

rae L — paccTosHMe MeXTy BHELUHWMH MOBEPXHOCTAMM JeTanei nepe-
a4, MM (puc. 3.4).

BeruncnenHoe 3HayeHue "a" OKpyrafioT B GOMbIIYIO CTOPOHY RO
uesnoro uucia. B panbHelimiem o "a" Oygem rmoHUMarh TakKe pac-
CTOSIHHE MEXAY BHYTpeHHel MOBEepXHOCTBIO CTEHKH KOpIyca H TOp-
LUOM CTynHUpI Koneca. PacctodHue "a" onpeaenser Takke pacnosioxKe-
HHEe TOpua MNOALIHIHUKA B Koprnyce. [IpenBapuTenbHO MecTa yCTaHOB-
KH MOJLUMITHMKOB Ha BATTY YEPBAKA HAMEYAIOT B COOTBETCTBHM ¢ puc. 3.1, 6.

Paccrosnue "c" Mexay TOpUOBBIMH MOBEPXHOCTAMM KOJIEC [BYX-
CTYNEHYaToOro pPeayKTOpa, BHITIONHEHHOIO MO pa3BEPHYTOH cCXeme:
c=(0,3 .. 0,5a.

B nByXCTyneHYaTBIX COOCHBIX PEAYKTOpaxX MEKAY TOPLOBBIMH
TIOBEPXHOCTAMH LUECTEPHH OBICTPOXOAHOW CTYNMEHHM M Kojleca THXO-
XOJHOH CTYNEHM pacroioKeHs! JBa MOJLUIMITHHKA OIOP COOCHBIX Ba-
J0B. PaccTosHue /; Mexay 3yO4aThIMM KOJIECaMH OTpeAENsIOT MO CO-
otHoweHuto /; = 3a + By + B, (puc. 3.4). 3nece By u B, — mupuHa
HOALIMMHUKOB OMNOP COOCHBIX BXOJHOTO M BBHIXOZHOTO BAJIOB
(tabn. 19.18 - 19.26).

3.2. Boibop THNA NOAMIBRNHHKA

Ha puc. 3.5 npuBeseHbl 3cku3bl MOAIIMNIHUKOB, Haubonee 4acTo
TIpUMeHAeMBIX B TIPaKTHKe MaluuHocTpoeHus. Ha puc. 3.5, a-¢ noka3a-
Hel pajManbHbie MOAWMWITHAKH, COOTBETCTBEHHO: WAPUKOGBIN OOHO-
DAOHBIE U ¢ KOPOMKUMU YUSUHOPUYECKUMYU DONUKAMU, WADUKOBBIT
Osyxpsaouwii. Ha puc. 3.5, 2, 0 moka3aHbl paduanbHO-YNOPHBIE POAUKO-
8bI1 U WAPUKOBLITE ROOUAURHUKY.
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Puc. 3.5

B COOTBETCTBHM ¢ YCTAaHOBHMBLIEHCA MPaKTHKON NMPOEKTHPOBAHHUA
¥ SKCIUTyaTallMi MallHH THI MOALIMNHUKA BBIOMPAIOT MO ceAyIOIHM
pEKOMEHALIUAM.

na onop eanos yununopuueckux npamo3youix u Koco3ybeix Koaec
PEAyKTOpOB U KOpoOok nepeAay NPHUMEHAIOT Yallle BCEro apHKOBbIE
pazMabHble OXHOPAAHblEe MOJIHIHUKY (pHc. 3.5, a). [lepeoHavanbHo
Ha3Ha4yaloT TNOAILIMIHHUKH JIETKOH cepud. Ecnmu npu nocneaylomem
pacueTe rpy3oNOAbeMHOCTh MOJIUIUIHUKA OKWKETCA HEAOCTaTOYHOM,
TO TPHUHUMAIOT MOALIKIHUKM cpefHed cepHH. IIpu upesmepHo 6oub-
KX pa3Mepax LIApHUKOBBIX MOJUIMITHHKOB B Ka4eCTBe ONOp BAJIOB LIU-
AYHAPHYECKHX KOJIEC TPUMEHAIOT NOJIIMITHAKH KOHHYECKHe POJIMKO-
Bble (puc. 3.5, 2). Ana onop BaioB, paboTalolMX B yCIOBHAX MOBBI-
LIEHHOT'O OTHOCHTEJILHOTO fl€PeKoca BHYTPEHHErO U HapYKHOI'O KOJeLl
AO/LIMITHHEKA, TPUMEHSIOT LIApPHKOBbIE paAualbHble ABYXpAIHEIE ce-
pHYecKHe NOAUMIHUKHM (pHc. 3.5, 6).

Konuueckue u uepesunvie xoneca DOMKHBI OBITh TOYHO M JKECTKO
3aMKCHpOBaHBl B OCEBOM HanpasieHud. lllapukoBble paaHaibHbIC
NOJALIMNHUKH XapaKTepH3yeT Majas oceBas JXeCTKoCTh. Ilo3Tomy B
CHJIOBBIX MepeJayax i ONOp BANOB KOHMYECKHX M YEPBAYHBIX KOJIEC
MPUMEHAIOT KOHMYECKHE pOJIHKOBBIE NOAWMNHMKM. [lepBoHauanbHo
BBIOMPAIOT JIETKYIO CEPHIO.

na onop eana xonuueckoti wiecmepHsu NPUMEHAIOT MO TEM XKe CO-
00pakeHMAM KOHHYECKHE PONMKOBBIE MOAUIMMHHKM. IIpu BBICOKOMH
4acTOTe BpallleHUs Bana-utectepHd (n > 1500 MHH") MPUMEHAIOT NOA-
[UMAHMKK IapHUKOBHIE paJHabHO-ynopHele (puc. 3.5, 0). IlepBona-
HaJIbHO TaKKe NPUHUMAIOT JIETKYIO CEPHIO.

Onopbt yepeaxa B CHIOBBIX UYepBAYHBIX nepefayax HarpyxeHbl
3HA4YMTEbHBIMA OCeBBIMH CHJIaMH. [loaTtoMy B kauecTBe omop Bala
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yepBAKa PUMEHSIOT B OCHOBHOM KOHHYECKHE POJIMKOBbBIE NOALWIKMHK-
kd. [Ipn anutenbHOW HenpepsieHOH paboTe yepBsAuHOM mepeaauu, ¢
UeNbIO CHUKEHHS TETUIOBbIACIEHUH NPUMEHSIOT TakXKe UIapUKOBbIE
paavaIbHO-YNOpHbie  NoAwMnHUKH. [lepBoHauyanbHO  NpUHMMAKOT
NOAWMIHNKH CPEHEN CepHHN.

s onop niraearowux 6aT06 WEBPOHHBIX NEpeaay MPUMEHSOT
paunanbnble NMOALIUWNOHKUKK ¢ KOPOTKHUMH UHIHUHAPHHYECKHUMH pPONMUKamMu
(pme. 3.5, 0) nepBOHAYaNbLHO TAKKE JIETKOH CEePUU.

OObIYHO MCHOMB3YIOT NOAIMNHUKK Khnacca TtounoctH (. [loa-
WHnHUKK Gonee BbICOKON TOYHOCTH NPUMEHSIOT 18 ONOp BalOB, Tpe-
OyIOWMX TNOBbIUIEHHON TOYHOCTW BpailleHUs unu paboTatrouinux npu
0co00 BLICOKMX HacToTaxX BpawieHus. [IpuMeHeHHe nOAWIMNIHUKOB 60-
Jlee BbICOKMX KNAacCOB TOYHOCTH MOBLILIAET CTOMMOCTb M3MIE/HS.

3.3. Cxembl yCTaHOBKYM MOAUINNHAKOB

B GonblinHCTBE cyvaeB Bajbl JA0DKHBI ObiTh 3a()UKCUpPOBaHLI B
onopax oT ocesblX nepemeieHni. [lo cnocobHocT ukcuposats oce-
BOE TMOJMKEHHUE Basla OMOPbI PA3ACAAIOT HA QURCUDYVIOUjUE Y HIUBAKO-
wue. B hukcupyomwmx onopax orpaHuuyeHo OCceBoe NnepeMellieHne Ba-
na B ogHoM uau oboux HampasaeHusx. B nnasatoweit onope ocesoe
nepemelleHre Bana B 0OGOM HarpaBieHWW He orpaHuieHo. Dukcu-
pylollas omnopa BOCTIPHHHMAET paMalbHYIO W OCEBYIO CHbI, a nja-
BaloLLas onopa — TOAbKO paaHalIbHYIO.

B HEKOTOPbIX KOHCTPYKLMAX MPUMEHAIOT Tak Ha3blBaeMble "nia-
Balolue" Banbl. ITH Balbl MMEIOT BO3MOXHOCTb OCEBOIO CMELUEHHS B
000MX HanpaBieHUsX, UX YCTAHABIUBAIOT HA MIABAIOLIMX OTOPaX.

@ 8 8pacnop

1 3 i

I W
© ol \wuxcugywwan;

Puncupyrowas Mnabarwwyas onopa
onopa ongpa

2 Bpacmaxny
Puxcupyroyas
| t 7 ongpa
[ I
A

Puc. 3.6

8
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Ha puc. 3.6, a-2z nokasaHbl OCHOBHbIE cNIOCOGBI 0CEBOro PUKCHPO-
BaHMA BaloB. B cxeMax a u 6 Ban 3adukcupoBaH B oqHoO#H (1€BO# Ha
PHMCYHKE) OMOpe: B CXEME a — OJHHM PaaMa/ibHbIM IMOALIMITHMKOM (Ha-
MPUMEP, WIAPMKOBBIM, pHcC. 3.5, a, 8); B CXEME € — IBYMs OJHOPAIHBI-
MM paiyanbHBIMH LIApHKOBBIMHY WM pagHaIbHO-yYROpHbIMH (pHC. 3.5, 2, 0)
noJMNHKUKaMH. B nnaBatouied onope NpUMEHSIOT paauvaibHbie Noa-
wunHuky (puc. 3.5, a, 6, 8).

Cxempi 3.6, a 1 3.6, 6 NPUMEHSIOT pHU JIIOOOM pacCTOAHUM [ MeX-
ay omopamu Bana. Cxemy 3.6, 6 XapakTepusyeT Gosbuias )KeCTKOCTH
tbukcupyiouiel onopsl.

OceBylo (HKcalHMIO N0 CXeMe @ LHMPOKO NPHMEHSIOT B KOpoOKax
nepejay, peAyKTopax 4 B JApyTux y3nax Ajs BajJOB LMAMHAPUYECKHX
3ybuaThIX Aepenay, a Takoke U NPUBOAHBIX BANOB JIEHTOYHAIX U LEen-
HBIX KOHBEHEpOB.

Ocesyto (MKCaLMIO BAIOB N0 CXEME 6 IIPUMEHAIOT B LIHIMHAPHYE-
CKHX, KOHUYECKHX 3y0UaThIX M HEPBAUHBIX Hepefayax.

TIpu BrI6Ope drkcHUpyrOLIEH W MUIaBaOUIeH ONOp YYMTHIBAIOT Clle-
AyHolIHe peKOMeHRauuH. [ToNIMNHUKK o6enx omop AODKHBI GbITh
Harpy>keHsl 1O BO3MOXKHOCTH paBHOMepHoO. [ToaTomy ecnu onopsl
Harpy»aeT KpoMe paJuallbHOH elle U oceBas cuia, To it bonee pag-
HOMEpHOT'0 Harpy>XeHus HOALIMITHHUKOB B KaueCTBE IUIABAOLICH BHIOH-
PaloT ONOpYy, Harpy>xeHHyI0 Gosble#i paauaTbHO# CUIOH.

Ipu TemMrepaTypHsIX KoJNeOaHUAX IUIABAMOMIMKA MOAUIMITHUK fie-
peMelaeTcs B OCEBOM HanpaBJIEHMH HAa BEIMUYMHY YIMHEHHS (YKOpO-
yeHMs) Bana. Tak Kak 3TO nepeMelleHue MOXKET NIPOUCXONMTh HOJ Ha-
rpy3Ko#i, NOBEPXHOCTb OTBEPCTHA Kopnyca H3HawmuBaetrcd. [losTomy
NpH ﬂeﬁCTBHH Ha OHNopsl Bajia TOJIBKO pajHAlIbHBIX CUJII B KA4YECTBE
T1aBatoLlel B5IGUPalOT MEHEe HAarpyKEHHYIO ONOpY.

Ecin BrIxoaHON KOHeL BaJla COEAUHAIOT My TOH ¢ BaIOM ApYroro
y3na, B KauecTBe (GMKCHpYIOLIeH MPUHUMAIOT ONOPY BOIMU3M BBIXOAHO-
ro KOHLa Baja.

B cxemax 6 H 2 puc. 3.6 Ban 3aduKcHpOBaH B ABYX ONOpax, IMpu-
YeM B KaXJOH onope B ONHOM HANpaBieHUH. OTH CXEMBI NPUMEHSAIOT
¢ onpejeNeHHbIMH OrPaHHYCHUAMH MO PaCCTOAHHMIO MEXAY ONOpaMM.
H cea3aHO 3TO ¢ M3MEHEHHMEM 3a30pOB B MOALIMNHHMKAX BCIEICTBHE
HarpeBa aetained npu paGore. IIpu HarpeBe caMUX MOALIMITHUKOB 3a-
30pBl B HHX YMEHBLUAKOTCS, FIPH HArpeBe Bajla €ro JTMHa yBeIHUMBACTCS.

H3-3a yBenMueHHUs [UIMHB! Bajla OCEBble 3a30pbl B MOAIUIMITHHKAX
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cxeMbl 6, Ha3bIBaEMO¥ CXeMoit spacnop, Taioxke yMeHbularoTes. YtoOsl
He MPOHCXOMIIO 3alUEMJIEHHA Bajia B ONOpax, NpelycMaTpHBatOT NpH
cBopxe oceBoH 3a3op "a". 3HayeHHe 3a30pa OOMKHO OBITH HECKOJIBKO
6oJibllle OXMOAEMONR TEMnoBOH nedopmauMH MOALIMIIHMKOB M Baa.
Y3 omsITa DKCIUTYaTaUMKH M3BECTHO, MTO B Y3j1aX ¢ pafMalbHbIMHU LIa-
pukonoaMnaMkamMu a = 0,2 ... 0,5 MM,

Cxema yCTaHOBKM MOJUIMITHUKOB 6pacnop KOHCTPYKTHBHO HaM-
Gonee npocta. Ee HIMPOKO NPUMEHSAIOT IPH OTHOCHMTENBHO KOPOTKHX
panax. [Ipu ycraHoBKe B OnMopax paJHaJbHBIX WIAPHKOMOALINIHHKOB
oTHoweHue //d= 8 ... 10.

B omopax cxembl 6 MOryT ObITE NPHMEHEHBl W pagHaIBHO-
yNopHble NOJUIMNHKKM. Tak Kak 3TM NOALIMNHWKK Gonee 4yBCTBH-
TEJIBHbI K M3MEHEHHIO OCEBBIX 3a30POB, TO COOTHOLUEHHE MEXY BEJIH-
uynHaMu [ 1 d 1ns HUMX aBaseTcs Gonee KecTKHM M He JI0JDKHO NpeBbl-
watk //d = 6 ... 8. MeHblIxHe 3HaUYeHUs OTHOCAT K POJIMKOBBIM, G0Jib-
1lIH€ — K LIAPHKOBBIM PaxMalIbHO-YINOPHBIM MO/IIIHITHHKAM.

Ilpu ycTaHOBKE Bajla MO CXeMe 2 — 6DACMANCKY — BEPOATHOCTD
3auleMJIeHHs NOJIIMIIHUKOB BCIEACTBHE TEMIEPaTYPHBIX NedopMmarimit
Bajla MEHbILE, TaK KaK NPH YBEJIWHEHHWH [UIMHBI Bajla oceBoii 3a30p B
NOMIIMITHUKAX YBeNUuMBaeTca. PaccTrosHue Mexay NOALIHIMHHKaAMH
MOKeT ObITh HeCKoJIbKO 6oiblie, YeM B CXeMe épacnop: ANs MoAuIMN-
HHMKOB LLIAPUKOBBIX paguansHeiX //d = 10 ... 12; wapukoBbIX paguaib-
HO-YNOPHBIX //d < 10; KOHU4eCKMX polMKoBbIX //d < 8.

Bonee nnuHHBIE Bajbl yCTAHABIMBATH [0 CXEME 2 HE peKOMEHy-
IOT, TaK Kak BCNEJICTBHE TEIUIOBBIX JedopMalinii Bana MOTYT HOABHTH-
cq GosbluKe OceBble 3230Pbl, HEJOMYCTHMBIE VIS PaAHaIbHO-YNOPHBIX
MIOALIWITHHKOB.

3.4. Ilpamepsl pacyeToB H paspaboTKH ICKH3HLIX IPOEKTOB

[Tocne omnpeneneHMs AWaMeTpoB CTyneHed BalOB, PacCTOAHMH
MeX1y AeTansMu fepefaud, nocle BbiOOpa THNa NOJUMIMIHHUKOB H
CXeMbl MX YCTAHOBKM NPUCTYNAKOT K BHIYEPYMBAHMIO PEAYKTOpa HIIM
KOpoOku nepenau.

OCKu3HBIH NMPOEKT BRINOIHAKOT B Macwitabe 1 : 1 Ha MuIMMeTpoO-
BO# OGymare. [ing nmosmy4yeHHs NpeacTaBieHHs O KOHCTPYKLMM, pa3Me-
pax neraneit nepegad M MX OTHOCHTENIBHOM PacloOOXKEHHH JOCTATOY-
HO JIByX NpOeKLHi.
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o A s

Puec. 3.7 Pue. 3.8

Boi6paHHble pazMepbl LMIMHAPUYECKo# 3y6uaToii nepenayu cre-
JlyeT MPOBEPHTH 110 ABYM YCIOBHAM: HO YCJIOBHIO pa3MeLeHHA MOJ-
LIMITHAKOB U FIO COOTHOLUEHHIO AHAMETPOB LIECTEPHH d) H IHMaMeTpa
Bana dj; U1 YCTAHOBKM NOALIMITHUKA.

Ycnoeue 1. Jina oGecrieyeHus WIOTHOIO M TEPMETHYHOIO CTBIKA
JKeNlaTeIbHO yCTaHaB/IMBAaTh GONT KPEMJIEHNA KPBILIKM H KOpIyca pe-
JOYKTOpa Mex Ay MOAUWMIHUKAMH, YCTaHOBIEHHBIMM Ha Banax INecTep-
HU U Koseca. YToObl NpONYCTUTH MEXAY MOAIIMITHUKAMU 3TOT GonT,
MeXIy Hapy>XHBIMM KOJIbLAMH ITOIUIKIHMKOB JODKEH ObITh 3a30p A
(puc. 3.7).

Toraa Tpe6yemoe MexoceBoe pacCTOAHHE MO YCIOBHIO pa3Melie-
HYA NOALIMITHUKOB

a_=05(D; + D }+A. (3.6)

Jlns peaykropos A > 2{[7?.

Ipu HeobxoaumocTH obecriedeHHs MajiblX pa3sMepoB Nepefayud
GonT I KperieHHa KPBIIKHK K KOPIYCy pa3sMelIaloT B IPYrOM MecTe,
H 3230p A MOXXHO YMEHBIIUTH A0 3 ... 4 MM.

Ycnoeue 2. XKenarensHo, uro6p1 B KOHCTPYKLUHMH Bajia-LIECTEPHH
JenUTeNbHbIA AuaMeTp d) 6bu1 paBeH WM Oonblile AHameTpa Bana dy
JUI YCTAHOBKM NMoALIMITHKKA (puc. 3.8), T.e.

dz2d,. G.7)

Ipy HecoBnMOOEHNM 3TOrO YC/IOBUA BXOZHON BaJ-LIECTEPHS OKa-
3bIBAETCA HEJOCTATOYHO JKECTKHM (CM. Takoke dopmyanst 17.1 u 17.2).

Vyactok Bana muamerpoM dn (cM. puc. 3.1) u auamerpom d;
(cM. puc. 3.3) To/mKeH BICTYNATH 3a BHEIIHIOK MIOCKOCTH KPBILIKK Ha
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sennunHy / (puc. 3.9, a-8), KOTOPYIO MOXHO NPHHUMATD
1=(0,6...0,8)a, (3.8)

roe a — 3a30p, onpenesnseMblit
no gopmyne (3.5).

Jns BuiuepuuBaHug 3CKU3-
HOH KOMIOHOBKM MOXHO MNpH-
Humars (puc. 3.1 u 3.3) (c o6s-

A~
i _ 3aTENBbHBIM MOC/EAYIOUINM YTOY-
L . HEHHEM):
g

a)

8 — AJIMHY CTYNHULbI KoJieca —

,.3 UHJIMHAPUYECKOTO [, = by, dep-
L BI4HOro I, = d,, KOHHUHECKOTO

lo = 1,2d,, rne d, —~ adameTtp
_;H OTBEPCTHS B CTYNHUE,
L - — JIWHY  [00CaJO4HOro
— KOHLa Bana IMB= IMT = l,Sd,
o) — J/IUHY OPOMEXYTOYHOTO
YYacTKa TUXOXOAHOro Bana
[~ It = 1,2dp, ObicTpoxomHoro
Baja LWJIMHIPHYECKOH nepe-
m naun Igg = 1,4dy, yepssuHO#H
L nepegaud g = 2dn, GbicTpo-
T XOJHOro Bajla KOHHYECKOH repe-
Puc. 3.9 Jauu g = 0,84n.
Hapyxsyio pe3nby KOHU-

YECKHX KOHLIOB Ba/IOB NPHHUMAIOT:
— auameTp pe3nObi

d,~09[d - 01,5 ()] (3.9)
— JUTHHY [, pe3s6bl B 3aBHCHMOCTH OT AWAMETpa d,,:
dyMm 1224 27 30 36...42  48...64
by, MM 1,2d, 1,1d, 1,0d, 0,84, 0,7d,

OxoHyarenbHble pasmeps! /., BbISBAAIOT NMOC/E pacyeTa LIMOHOY-
HOTO (UUTHLIEBOrO) COEIMHEHNA WK foclie MOAGOpa NOCA/IKK C HATATOM.
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OxoH4aTenbHbie pasMepsl Ixg U /et ONpenensioT npy KOHCTpYHUPO-
BAHUM KpbilEK MOALMMHUKOB, BbIGOpa TUMA YNJOTHEHNA M TPH KOH-
CTPYHPOBAHHWH KOPNYCHOH J€TasN.

OkoHuatenbHbie pa3Mepbi Iyg U lyr monyuaroT nocie sbIOOpa
MyQTbI, pa3MepoB LIKKBA, NPUBOAHON 3BE€3A04KH, pacyeTa WIMTOHOYHO-
ro (LIHUEBOro) COeAMHEHHUH.

3.4.1. PacueT H 3CKH3HOE POEKTHPOBARHE HHIHRAPHY4E€CKOT O
3ybuarore peaykropa

Ycaosue npumepa. Pac-
CUMTaTb ¥ CKOHCTPYHpOBaTb
LWIMHJPHUYECKMA  OIHOCTY-
neHyaTbld PeayKTOp K Npu-
BOJY UENHOr0  KOHBeiiepa
(puc. 3.10) no caenyrowmMm Be
JaHHbIM.

OkpyxHas cujia Ha ABYX
TATOBBLIX 3Be3do4Kax £, =
=6000 H; war u wuyucno Puc. 3.10
3y6bes 3Be3fouex: Py, = 100 mM; z,, = 7. OkpyxHas cKOpoOCTb 38€3.10°
yek v = 1 m/c. [lpopomkutensHocts pabothl (Tpebyembii pecyp<)
L, = 8500 4. [Ipon3BoacTBO MenkocepuitHoe, 3yGuaras LUMAHHAPHHE
ckas nepefava kocosybas.

Pewenue. [anHblii NpUMEp OTHOCUTCA K cayvaro | 3aaHnd UCXO-
HBIX JaHHbIX. PYKOBOZCTBYEMCS NOPANKOM pacueTa, H3iokeHHbIM B I 1.

Buibop anexmpoosucamensn. Jns sbi6opa 3nekTpoasuUraTe i
BBIMUC/IUM MOLLHOCTb Ha Bbixone (1.1)

P, = Fy/1000 =6000-1/1000 =6 kBr.

BbIX

[NoTepy 3Hepryun NPOUCXOAAT: B ONOpax NPUBOAHOrO Bana, B UEr-
HOMH nepenave, YCTAHOBIEHHOHW MEXIY pPefyKTOpPOM W NPUBOAHLIM Ba-
JIOM, B 3aLieneHut 3y6uaThiX KOJIeC ¢ yueToM NOTEph B MOALIHNHHKAX,
B coenuHuTensHoit Mydre. Ilo Tabn. 1.1 cooTBeTCTBEHHO HaXOAWM:
Mon = 0,99; Nup = 0,92 ... 0,95; 13y = 0,96 ... 0,98; 1, = 0,98.
Torpa
Nesu = 0,99(0,92....0,95)(0,96 ... 0,98)0,98 = 0,86 ... 0,9 .
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Tpebyemas MoUIHOCTb nekTpoasurarens (1.2)
P =P, [N =6/(086..09)=697..6,67 kBr.

o =
ﬂeﬂ"‘l‘enbl—lblu AHaMETp TArOBOH 3BE320YKH

D, =P, /sin(180°z,,)=100/sin(180°/7) = 230,5 mm.
YacroTa BpallieHHs NpUBoAHOro Bana (1.4)
=6-10*v/(nD,_)=6-10-1/(3,14-230,5) = 82,9 muu"

[Nepenarounsie uucna no tabun. 1.2: uenHoi nepenauu uy, = 1, 5 ... 4
3ybuartoil mepeaauu u, = 2,5 ... 5. TpeOyemas dactora spatlieHMs Bana
3/1EKTPO/ABUraTENS (l 0) Mymp = My Uy Uiy = 82,9(1,5 ... 4,0) (2,5 ... 5,0) =
=310 ... 1658 mun"

l'[o Tabn. 19.28 BblGMpaeM anektpoasurarens AUP13254. P,= 7,5 kBT;

= 1440 mun™.

Kunemamuueckue pacwemsi. Obluee nepeaaTouHoOe YKCIO NPHBO-

aa(1.7)

nblx

Ugy =1, [m,, =1440/82,9=1737.

C Opyroi CTOPOHbI, Ugsy = Uyalipen. TIpyMeM up, = 5. Toraa
Uy = Uosw/Upen = 17,37/ 5= 3,47.

YacTora BpAlI(EHHS BXOAHOrO (GbICTPOXOAHOrO) Bana peAyKTOpa
ng = n, = 1440 mun™. Yactora Bpau.lenml BbIXOAHOrO (TMXOXOIHOrO0)
BANA N1 = Mp/lpen = 1440/5 = 288 mu

Onpeoenenue mMomenmos. Bpamalomuﬁ MOMEHT Ha MPHBOJHOM
Baty (1.14)

T..=FD,/2=6000-0,2305/2 =690 H-Mm.

BbIX

MowmeHT Ha THXOX0aHOM Bany peaykropa (1.15)
= T e [T )= 690/(3,47-0,93-0,99) =216 Hw.
MowmeHT Ha GbicTpoxoaHOM Baty peaykTopa (1.19)
Ty =Ty [(tpeasn )= 216/(5-0,97) = 44,5 Hm.
Pacuem yunundpuvecxosu 3y6uamoi nepeoavyu. BemonHuM ans
CPaBHeHMs pacyer Mepefavy Ul BCEX YEThIpEX BUIOB TEPMHUYECKOl
o6pabotku (TO), ynoMsHyTsIX B . 2. B COOTBETCTBHH C 3THM npw-

MeM cnenyroue MatepHanst a1 sapuantos TO (cM. Taba. 2.1):
I — koneco — cram 40X; TBepnOCTL NOBEPXHOCTH 3yObeB 235 ... 262 HB,
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iectepnas — ctans 40X; TBepaOCTb MOBEPXHOCTH 3yObes 269 ... 302 HB;

II - xoneco — crans 40X; TeepROCTb MNOBEPXHOCTH 3yObEB
269 ... 302 HB; wecrepns — ctanb 40X; TBEpAOCTb NOBEPXHOCTH 3y6b-
€B Nocie 3akanku ¢ Harpesom TBY 45 ... 50 HRC;

I - koneco u wectepHs — ctank 40XH; TBepAOCTb TOBEPXHOCTH
3yObeB nocne 3akanku 48 ... 53 HRC;

IV — xoneco u wecrepHs — crans 12XH3A; TBepaocTb nosepxHo-
¢TH 3y0beB nocie LUeMeHTaluu v 3akanku 56 ... 63 HRC,

Onpenenum cpefHHe 3Ha4eHUs TBEPAOCTEH NOBEPXHOCTEH 3yObeB
xoiec (2.1) ¥ 3navenus 6a3 ucnwitanuii (2.2). Ans npuHATHIX BapvaH-
ToB TO nonyuum:

1 - koneco HBy, =0,5(235 + 262) = 248,5; Ny; = 30HB* =30-248,5% =

= 1,68 - 10"; wectepus HB, = 0,5(269 + 302) = 285,5; Nyy; = 30 - 285,5" =
=2,35- 10",

I - xoneco HB,,, = 285,5; Ny, = 2,35 - 10, wectepha HRCg, = 0,5(45 +
+50) = 47,5. Tlo Tabnuue nepesona (c. 18) HRCg, = 47,5 coorserctsyer
HB, = 456. Torpa Ny =30 - 456 =7,2- 10;

[II — koneco u wecrepus HRC, = 0,5(48 + 53) = 50,5, uro coorsercT-
ByeT HB,, = 490. Torna Ny = 30 - 490 = 8,58 - 10";

IV — xoneco u wecrepns HRCy, = 0,5(56 + 63) = 59,5, uro coorserct-
Byer HB, = 605. Torma Ny, =30 - 605 = 1,42 - 10°.

[pu pacueTe Ha n3rub nNpu Bcex BapHaHTax Tepmoodpaborku Gasa
ucnbITaHuii Ny =4 - 108,

BbiuncanM aelcTBUTENbHBIE YHCIA UMKIOB NEpeMeHbl Hampsxke-
Huii. Ilo popmynam (2.3) nonyuum:

— JU1a KoJieca N,=60m L,=60-288 -8500=147- 108;

— s wectepud Ny =Mu =147 10%.5=735-10%

Onpenenum Tenepb KO3GPULHEHTE! 1OITOBEYHOCTH,

Tak kak npu N > Nyy; k03POHUNEHT N0NrOBEYHOCTH AP pacyeTe
NO KOHTAKTHbLIM HanNpsHKeHHAM Zy = 1, To [ng Beex HeTbIpEX BapHaH-
TOB TepMOOOPabOTKH AN KoNeca U WeCTepHH Zy = 1.

Koadduuuenr nosnroseynoctu npu pacuere Ha M3rub ana Beex
BapHaHTOB TepmMooGpaboTkn Yy = 1, Tak kax Bo Beex cydasx N> 4 - 10°.

BoiuvcauMm Tenepb fonyckaeMble KOHTAKTHbie H M3rubHble Ha-
npskenus.  [lo  ¢opmynam T1abn. 2.2 npeaensl BbIHOC/IHBOCTH
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G Hlim ¥ ORimy COOTBETCTBYIOLIME Ga30BbIM YHCNaM NyG H Np; U1 BapHaH-
o TO Takue:
I — xoneco oximz = 1,8HB, + 67 =1,8-248,5+ 67 =514 H/mMm%;
onim2 = 1,03HB, = 1,03 - 248,5 =256 H/MM?;
IIECTEPHSA Opim1 = 1,8 - 285,5 + 67 = 581 H/MM%; Grimt =
=1,03 - 285,5 = 294 H/mm>;
11 — KoJeco Ggimz = 1,8 - 285,5 + 67 = 581 H/mm>;
Crim2 = 1,03 - 285,5 = 294 H/mMm?;
LIECTEPHA Cppmt = 14HRC,, + 170=14- 47,5+ 170 = 835 H/mmM%;
CRAim! — 310 H/MM ’
I1T — KOJECO M ILIECTEPHS Oy = 14 - 50,5 + 170 = 877 H/mm?%;
Ortim = 310 H/MM%;
IV — xoneco U lecTepHs Opim = 19HRCp, = 19 - 59,5 = 1130 H/mm%;
Gaim = 480 H/MM?.

JHoryckaeMbie KOHTaKTHBIE W M3THOHBIE HANpPsUKEHHA TMOMY4YaioT
YMHO)XEHHEM 3HA4YEHHUH Oplim U Omim Ha kKo duuments: Zy u Yy (2.6).
W3 paHee BBIMOJHEHHBIX PacyeTOB BHUAHO, YTO BCe KO3(PHUMEHTHI
Zy=1n Yy = 1. Ilo3TOMy nomyckaeMble KOHTaKTHbIE H U3rHOHBIE Ha-
NpSHKEHUS BO BCEX PAaCCMOTPEHHbIX CAYYasX [y = Outim ¥ [O)F = Omym.

Jna Bapuanta TepmooGpabotku Il gormyckaeMoe KOHTAKTHOE Ha-
NpskeHHe, KOTOPoe JOMKHO GBITh NMPHUHATO B pacyeT, ONpefensioT no
dopmyse (2.7)

[6]4 = 0,45 ([c] + [6)x) = 0,45(835 +581) = 637 H/mm’.

37O HanpskeHHe He OOJKHO NpeBbIATh 3Ha4eHHe 1,25 [0]p, =
— _ 2
=1,25 - 581 = 726 H/mm". CnenoBaTenbHO, 3TO YCJIOBHE BBITOTHAETCA.
Hns Bcex Apyrux BapHaHTOB TepMOOGDPaGOTKH B KauecTBe JOIMyCKae-
MOFO KOHTaKTHOTO HaNps)KEHHS TNPHHUMAIOT MeHblllee M3 [O]y M
[0]t. Takum o6paszom:

Bapuant I - [6], = 514 HMM?; [6]r, = 256 HiMM?; [0]m =294 H/imv.
Bapuanur Il — [6]; = 637 Himv’; [0]r, = 294 Hivm?; [0 = 310 H/mme.
Bapuanr Il - [6]; = 877 H/mM’; [0) = [6]m = 310 Hvm®,
Bapuan IV —[0]y = 1130 H/MM?; [0)r, = 0] = 480 H/vm’,

Hns pacuera MexoceBOro paccTOSHHS Nepeay NpeaBapUTENbHO
Hano onpepmenuTs 3Ha4YeHUS HEKOTOPBIX kKoaddguuuentos. Mo peko-
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MEHAALUMAM, PUBEAEHHBIM B pa3il. 2.2, NpUHUMAaeM:

— KO3(pULMEHT MENKOCEBOTO PACCTOAHNA AJIA Nepeaad ¢ KOChIMHU
3yobamu K, = 43,0;

— KO3 QUUHEHT WUpUHBL Wy, = 0, 315;

— K03 PHLHEHT LUUPHHBE Wy, 1O opMyIte (2.8);

W,, =0,5u, (#£1)=0,5-0315(5+1)= 0,945 .

Jng Beluncnenns koadrumenTa Kyy HEPABHOMEPHOCTH pacrpe-
AENEHUA Harpy3ky MO JUTWHE KOHTAKTHBIX JMHUIA HaxOAWM 3HadeHHe
HHaeKca cxembl S = 8 (cm. Tabn. 2.3) u no dopmyne (2.9) paccumnTbipa-
€M 3HauYeHHe ITOro KodI(duurenTa. [Ipy 3Hauennn TeepaocTy > 350 HB,
T.¢. Anst BapuaHToB TepmooOpabotku lil u IV:

K,y =142y, /S=1+2.0945/8=124.

[Ipn TBepaocty < 350 HB, T.e. ans BapuaHToB TepMooOpaboTku
I nl1l, xoappuuuent Ky = 1.

HanbHeluinik nopamok pacyera COOTBETCTBYET NPUBEJEHHOMY B
pazn. 2.1.1.

1. Mexocenblie paccTosiHust onpenensem no Gopmyne (2.10) ans
BCEX MPUHATbIX BApUAHTOB MATEPHAIOB U TEPMOOBPabOTKH.

I-
KDy

wbauz [O'E

3
0315-5%-637°

a, =43(5+1)3 1,24-216.10° ~ 90 mm;
W 0,315-5%.877* ’

A 3
=43(5+1)3 _1-216-10° =120 mm;

>K (u+
a, 2 K,fuzl) 0315.5 5142

w

-

i -

V-

a, =43(5+1)3 124216110 o5
N 0,315-5%-1130° '



TaknuM 00pa3zoM MOMy4eHbl Nepefadyu C PasTH4YHbBIMH MEXOCEBHI-
MK PACCTOSAHHSMH: YEM BBIlIC 3HAYEHHE JOMYCKAEMOro KOHTAKTHOFO
HaTpSHKEHHA, TEM MEHBIIE MEXOCEBOE paccTOsHHE Niepeayul. C Lenbio
[ONY4EHHS MEHBLINX Pa3MEPOB H, CIEA0BATENBHO, MACCHI XKENATeIbHO
IpUHATH IEpeaayy ¢ HAaMMeHbUIMM MeXoceBbIM paccToaHueM. Ho Hano
npensapmenbﬂo ApOBEPUTD AJIA paCcCHYHTAHHBIX nepeaa4y BbINMOTHEHHE
ABYX YCJIOBH#i, IpHBEJEHHBIX B pa3d. 3.4. [lng storo cieayer onpene-
JIXTh JAMAMETPHI di BAJIOB B MECTaX YCTAHOBKH TMO/IIMITHUKOB H JENTH-~
TeJbHbIE HAMETPHI d LIECTEPEH.

Tlo ¢opmynam (3.1) u (3.2) 1 Tabn. 3.1 Haxoaum:

— IJIs BXOAHOTO (6BICTPOXOJHOTr0) Bajla ¢ KOHHYECKHM KOHLIOM

d>(7 .. 8)3fT; =(7...8)3/44,5 =247 ... 28 3mm.

ITo Tabn. 12.5 npuarmaem d =25 mM. Torna dp =25 +2 - 1,8 =28,6 Mm.
IIpunuMaem dp = 30 MM,
— JUis BBIXOAHOTO (THXOXOQHOT0) Bajla ¢ KOHHYECKHM KOHLIOM

d2(5 ... 6R/T, =(5...6)3/216 =30...36 mm;

dy, =030 ... 36)+2-2=34...40 mm.

IpuHuMaeM di = 40 MM,
JlenuTenpHpIA MaMETP LIIECTEPHH BRIYMCIAIOT No GopMyne

d, =2a, [{u+1).
Torpa ans npuHsateix BapHanTos TO:

I- d, =2-120/(5+1)= 40 mm;
- d, =2-105/(5+1)=35 mm;
- d, =2-90/(5+1)=30 mm;
IV -d =2-75/(5+1)=25 mm.

Ilposepxa nepeoay no ycnoswo 1 pasmewenus noowunuuxos. Io
dopmyse (3.6) Tpebyemoe MexxoceBoe paccTOSHHE TOHKHO GbITh

a,20,5(D; +D;)+A.
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Paccrosnue A = 2{/ﬁ- =23216 12 Mm.

Torpa s noquMnHUKoB (cM. Tabn. 19.18 — 19.24):

nerxo#i cepum Dg = 62 mM; Dy = 80 MM; ap, > 83 Mum;
cpenneii cepun Dy = 72 mM; Dy = 90 mM; @, > 93 Mm.

CnenoBatenbHO, niepesaya ¢ MEXKOCEBbIM PacCTOSHHEM a, = 75 MM
N0 3TOMY KPHTEPHIO HE IPOXOAMT.

B ciyyae MpUMEHEHHA NMOALIMITHHKOB CPEIHEH CEpHM HE MpOXo-
JHT TaKKe flepefaya ¢ MEXXOCEBBIM PacCTOSIHHEM g, = 90 MM.

IIposepka nepedauu no ycnosuio 2 — COOMHOUEHUIO OUAMEMPOE
sanog (Gdopmyna (3.7)). luamerp BxonHoro Bana dn = 30 mMm. CpaBHM-
Bas TOT AMAMETP C AEIHTEbLHBIMH AMaMETPaMH d), HAXOOUM, YTO Ba-
PHAHT C MEXOCEBBIM PACCTOSHHEM @, = 75 MM HE MPOXOJHT N0 3TOMY
KPHTEPHIO.

Jna nansHEHLINX pacuyeToB LENecoodpa3HO TIpHHATH Nepeaaqy ¢
MEXOCEBBIM pacCTOsIHHEM &, = 105 MM.

2. IlpenBapHTe/IbHbIC OCHOBHbIE pasMepbl koJseca. JUis Bbl-
OpaHHOrO BapHaHTA ONMpEJENUM TpeJBapHTENbHBIE OCHOBHBIE pa3Mepbi
KoJeca:

~ AenuTenbHbId auameTtp (2.12)

d,=2au/(u+1)=2-105-5/(5+1)=175 mm;

—wupxHa (2.13) b, =y, a, =0,315:105=33 mm.

[IpuHHMaeM U3 psaa cTaHNapTHBIX yKcen b, = 34 mm (Taba. 19.1).

3. Monyas nepeaaqH. [l1s BbIYHCIEHHS NpEeABapHTENBHOTO 3HA-
YeHUs MOAYJNA MEpeayYd no pexoMeHAaum# n. 3 pasa. 2.1.1 npumem
k03¢ puument moayns K, = 5,8. Torga no ¢opmyne (2. 16)

> 2K, 1, _ 2-58-216-10°
d,blol,  175-34.204

Oxpyrnsem 10 CTaHAPTHOrO 3HAaYeHHs M3 TepBoro paga: m = 1,5 Mm.
Jlanee, pyKOBOACTBYACH MOC/IEAOBATENBHBIMH 3TaNlaMH pacyeTa, H3no-
XKE€HHBIMH B pa3fl. 2.1.1, onpeenseM ocTanbHble apaMeTpsl.

=143 mm.
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4. YroJ HAKJIOHA H CYMMapHOe YHCAO 3y6beB. MuHHMANBHBIH
yroi HakioHa 3yOseB (2.17)

B, =arcsin (4m/b,)= arcsin (4-1,5/34)= 10,16425°.
CyMmapHoe 4ucio 3yobes (2.18)
z,=2a, cosP,, /m=2-105¢c0s10,16425°/1,5=137,8.

Oxpyrnss B MEHBINYIO CTOPOHY [0 LENOro 4YMCNa, MpHHHMAEM
z, = 137. Torna neficrBuTeNnpHOE 3HaveHHe yria f3 (2.19)

B =arccos(z,m/(2a, )) = arccos(37-1,5/(2-105)) = 11,8826° .
5. Yncao 3yobee mecrepun (2.20)
z, =z, [(u £1)=137/(5 +1)=22,83 . TIpunumaem z; = 23,
Yucno 3ybees koneca (2.21) z,=2,—2z, =137-23=114.
6. dakTHUeCKOe RePelaTOHOe HHCIO Uy = 2z = 11423 =

=4,9565.
OTK/IOHEHHE OT 3aJaHHOFO NEPeNaTOHHOro YHena (2.22)

Au=|u, - u |100/u=|4,9565-5|100/5=0,87 %,

YTO HAXOOZHUTCA B JOIIYCKACMBbIX npeaenax.
7. I'eomeTpH4ecKkHe pa3Mepkhl KoJjec (cM. puc. 2.1). Herwrens-
Hble JHaMeTpsl (2.23):
— LIECTEPHH
dy=zym/cosPp=23-1,5/cos 11,8826° = 35,255 mm;
— Koneca
dy =2a,—d =2 -105-35,255 = 174,745 mm.

JlnaMeTpsl OKpYXHOCTe# BepLLUHH U BIaguH 3y6seB (2.24):
— IIeCTEepHU
dy =dy+2m =35255+2-1,5=38,255 mm;

dp=d,-2,5m =35255-2,51,5= 31,502 mm;

— Koneca
dp=dy+2m =174,745 +2 - 1,5= 177,745 mm;

dp=d,-2,5m =174,745-25 - 1,5= 170,995 mm;

Ulvprna mectepuu b; = 1,085, = 1,08 - 34 =~ 37 mm,
8. IlpoBepka NMPHrOZHOCTH 3ar0TOBOK KOJeC s TPHHATOR
TepMoobpaboTku (cM. puc. 2.2):
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— IS BIECTEPHH
D, =d,+6=38255+6=44,255 mm;

— RIS Koneca 6e3 Berrouex
S,..=b,+4=34+4=38 mm.

TTo rabun. 2.1 ana cranu mapku 40X npenenbHbIe pa3Meps! 3aroTo-
BOK KosieC: Dy, = 125 MM; Sy, = 80 MM. YCI0BHSA NTPUTOAHOCTH 3aroTo-
BOK KOJIEC BBINNOJIHEHBI H, CjIeq0oBaTe/IbHO, MOI'YT ObITh NOTYHECHBI HpH~
HATbIE MEXaHHYECKHE XapaKTePUCTHKH MaTEpHAIOB KOJIEC.

9. Caasl B 3anensienud (cM. puc. 2.3) BBIYHMCIAIOT 10 (opmy-
nam (2.25):

—okpyxHas F, =2T,/d, =2-216-10°/174,745=2472 H;

— pammamsHast F, = F, tga/cos B = 2472 tg20° /cos 11,8826° = 920 H;

—oceBas F,=F, tgB=2472tg11,8826° =520 H.

10. IIpoBepka 3y0beB KoJiec no Hanpspkenusim uw3ruba. [pex-
BapUTEJIbHO HA3HAYHM CTENEHb TOYHOCTH NepeNayl ¥ ONnpenenuM 3Ha-
HEHHUS HEKOTOPBIX YTOUHAIOMMX Ko3d¢HuuuentoB. Tak kak ¢akTHue-
CKOE NepeAaTovyHOoe YHUCIIO Nnepenavu uy = 4, 9565, To yacTora Bpatle-
HUR BaNa Koneca #, = 1440/4,9565 = 290,5 Mun’.

Oxpy»xHas CKOpOCTh Koneca

v =md,n, /60000 =3,14-174,745-290,5/60000 = 2,67 wm/c.

Hasnauaem creneHp TOMHOCTH 7 (cM. Tabu. 2.4).

Kosdpuuuent Kg, = 0,81 (c. 25).

Koa¢puument Y (2.26)

Y, =1-B/100° =1-11,8826°/100° = 0,88.

Tak kak v < 15 m/c, To npu Bapuanre Il Tepmoobpaborku ko3d-
duument K = 1,0. Ilpu tBepnoctH 3y6bes koneca < 350 HB koaddu-
unenr Kp, = 1,2.

Jns onpenenenus ko3dpduumeHToB Yrs, Yrs BBIYHCAMM NpHBe-

AeHHble Yncria 3yBbeB: KoNleca Z,, = z,/cos’ =114/cos’ 11,8826° =
= 121,7; wecrephu z,, = z,/cos’ B = 23/cos® 11,8826° = 24,5.
[o tabn. 2.5 npunumaeM Yrg; = 3,61; Y =3,9.
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PacueTHOe HanpshkeHHe u3ruba B 3yObax xoneca (2.29)
Op, = KFaKmKFv };nszf;/(bzm) =

=0,81-1,0-1,2-0,88-3,61-2472/(34-1,5)=149,7 H/mm*,

yTO MEHBIE JONYCKAEMBIX HanpsyKeHHH [C), = 294 H/mM,
PacuerHoe HanpsbkeHHe H3ruba B 3yObsax wectepHH (2.30)

Ory = G po Yo [Yrg, =149,7-3,9/3,61=161,7 H/mm’.
yTo TaKKe MeHble [6]m =310 H/mM’.

11. TIpoBepka 3y0beB KOJI€C N0 KOHTAKTHLIM HANPIKEHHSIM.
OnpenesiM 3Ha4Y€HHs YTOUHAIOIHX ko3¢ duLmeHToB (C. 27): Ky = 1,1;
Kgp = 1; Ky = 1,1 nipu TBEpRocTH 3y6beB koneca < 350 HB.

PacuyeTHOE KOHTaKTHOE HanpsbkeHue (2.31)

Oy =376\K,K K F i, £1)/(d, ,) =

=3764/1,1-1,0-1,1-2472(4,9565 +1)/(174,745-34) = 651 H/mm®.

PacueTHOE HampsHKEHHE HECKOJIbKO IPEBBIIIAET AOMyCKaeMoe
(651/637 ~ 1,02), uto, 0OAHAKO, HAXOAHTCA B JONYCTHMBIX TIpeaeNax.

na nocmpoenus KOMNOHOBOUHOU CXeMbl CIIEAYET NOTIONHHTENBHO
OMpeJeTHTh HEKOTOPBIE pasMephl BajoB (3.2).

I Bxoauoro Bana panee Hawwnu: d = 25 MMm; dp = 30 mm. [Qua-
MeTp 3amieurka dy, = dp +3r =30 +3(1,5 .2,0)=34,5... 36 Mm.

Hapy>xHblit auametp wectepHy d,; = 38,255, uto Mano ominyaer-
cst oT dpp = 36 MMm. [Tosromy npumem dip = 38,255 Mm.

Jlna BeixoaHoro Bana paHee Hauuik: d = 36 mMM; dn = 40 mm. dua-
MmeTp 3amneunka dyr = 40 + 3(2 ... 2,5) =46 ... 47,5 mm. [Ipumem ctan-
RapTHoe 3HaueHHe dpn = 48 MM. JlHaMeTp nocago4yHOH MOBEPXHOCTH
Ang Koneca npuMeM dy = 48 MM. 3a30p MeKAy KOJIECaMH H CTEHKaMH
Kopmyca no gopmyae (3.5)

L=a,+0,5(d, +d,,)=105+0,5(38,255+177,745)= 213 mm;

a

a~¥L+3mMm =213 +3=9Mmm.

IlpenBapurensHo BbifepeM LIAPHKOBBIE PaJHAIbHbIE MOAIIMITHU-
KH. YCTaHOBKY MOIIMITHHKOB HAMETHM Mo cxeMe gpacnop (puc. 3.6, 6).
Pasmeper Opyeux yuacmxoe éanos (cM. puc. 3.1).
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Puc. 3.11

BxoaHoM Basl ¢ KOHHYECKUM KOHLIOM:

— ANHHA NOCcafo4HOro koHua Iyg = 1,54 = 1,5 - 25 = 37,5 mMMm.
[TprHumaem 40 MM,

— JJIMHA UWJIMHIPHWYECKOro yyacTka KoHMYeckoro koHua 0,15d =
=0,15 - 25 = 3,75 mm. [Ipuaumaem 4 mm;

— AuameTp d, W anuHa I, pessbn (3.9) d, = 0,9(d - 0,1/vs) = 0,9(25 —
—-0,1 - 40) = 18,9 mm, cTannaptHoe 3Hauenve dp: M16 x 1,5; [, = 1,24, =
=1,2-16 =19 mM;

— AJIMHA MTPOMEXKYTOUHOrO yuacTka kg = 1,4dn = 1,4 - 30 = 42 mmM.

BrixogHo# Ban ¢ KOHHYECKHM KOHLIOM:

— AJIMHA 110CcaJ04HOro KoHua fyr = 1,5d = 1,5 - 36 = 54 mm;

— JUIMHA LMAMHAPHYECKOTO y4acTKa KoHuueckoro kosua 0,154 =
=0,15-36 ~ 6 MM;

— auameTp dy, ¥ nuHa [, pe3sdbl (3.9) d, = 0,%d - 0,1/ur) = 0,9(36 —
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~0,1 - 54) = 27,5 MM, cranpaprHoe 3Hadenue d,: M27 x 2; I, = 1,1d, =
=1,1-27 =30 MM;

— JUTHH2 TIPOMEKYTOYHOTO yyacTka Ik = ,2dn = 1,2 - 40 =48 mMm.

Pacyer uenHoii mepeaaqn. CornacHo 3ajaHMio ¢ BEIXORHOIO Ba-
1a peAYKTOpa ABHKEHHE NEPEAAaeTCs UEMNbiO Ha NPUBOAHOM BaJl LIEMHO-
ro KOHBeHepa.

[NepeaaTodHoe YMCI0 LENHOM nepenaun Uy, = 17,37/4,9565 = 3,5.
Pe3ybTaThl pacyeTa, BBIMONHEHHOro no [7, 8]: uens ponukoBas ABYX-
psfHas, Wwar P = 19,05 mMMm; yncna 3y6peB U AMaMeTpBl AEMHTEIbHBIX
OKpPYHOCTEH 3Be37104eK: BedylLleH 2, = 23; BefioMoit z,= 81; d) = 139,9 mm;
d, = 491,29 mm. Cuna, AeiicTByIOlllas Ha Bajlbl CO CTOPOHBI LIEITHOM
nepenaud Fi,, = 2972 H, nanpagJieHa Mo JIMHWM LIEHTPOB 3BE3XO0UEK.

Ha puc. 3.11 npuBeaeHa 3ckuW3Has KOMIOHOBKA LIMAHHAPHYECKOTO
peaykropa. laneHeiiinyro pa3paboTKy KOHCTPYKIHH CM. pasa. 13.1.

3.4.2. PacyeT H 3CKH3HOe NPOCKTHPOBAHHE KOHHYECKOro
3yGuaroro peaykropa

YcaoBre npuMepa. PaccuMtaTs M CKOHCTPYHPOBaTb KOHHYECKHI
peayKTOp npHBoja snesaropa (puc. 3.12) no caenyoumm JaHHbIM.

OxpyxHas cuna Ha Gapabane anepatopa F, = 5050 H. Ckopocts
JABWKEHHS JIEHTBl C KOBLUAMH
v = 0,8 M/c. lnamerp GapabaHa
D¢ = 400 mm, TIpogomxuTtesib-
HOCcTh paboThl  (Tpebyemblii
pecype) L, = 60000 4. [Ipous-
BOACTBO Meiikocepuiinoe. Ko-
HHYECKHE KOJiEca C NPAMBIMH
3yObAMH.

Pewenue. JlaHHpl npu-
Mep OTHOCHTCA K caywaio 1
3afaHds MCXOJHBIX JaHHBIX.

Puc. 3.12 PykoBo#CTByeMCA — MOpSAKOM
pacuera, w3noxceHHBIM B 1. 1.

Buibop anexmpoosucamens. Jina Bpifopa 3M€KTPOABMraTens Bbl-

1HCIIAM MomHOCTD Ha Beixofe (1.1)

P, =F v/1000=5050-0,8/1000 = 4,04 kBr.

BHIX




Torepu 3HEPruM NPOUCXOAAT: B OMOpax MpUBOAHOIO Bana H/1€Ba-
TOpa, B LEMHOH U pEMEHHOH nepejavax, YCTAHOBJICHHBIX COOTBETCT-
BEHHO MEXAY PEAYKTOPOM M NPHBOAHBLIM BAJIOM W MEXKAY 3JEKTPOABH-
rarefneM M peayKTOpOM, B KOHMYeckoi 3ybuaroil nepenaue. Tlo 1abn. 1.1
HaxXoauM: Mo = 0,99; My, = 0,92 .. 095 n,, = 094 ... 0,96;
N = 0,95 ... 0,97.

O6wwue norepu

Neew = 0,99(0,92...0,95) (0,94 ...0,96) (0,95 ...0,97) = 0,81...0,87.
Tpe6yemaﬂ MOLIHOCTB 37ekTpoasHraTens (1.2)
P /Mg =4,04/(0,81...0,87) = 4,98...4,64 xBr.

atp
YacToTa BpallleHHs PUBOZHOro Bata aeBaropa (1.4)

=6-10*v/(n D,)=6-10*-0,8/(3,14- 400) = 38,2 mun’'

IBIX

Iepenarounsie uncna no tada. 1.2: yendoi nepenaun vy, =1, 5 ... 4;
U = 1 ... 4 ups = 2 ... 4. TpeOyemas vacTOTa BpalLLEHUs BaNa J/e€K-
Tpoasuratens (1.6)

n,.=n, U, U, u, =382(,5..4)(1..4)(2...4)=114,6... 2445 mun™".

aTp BbIX un Kn pn

[lo Tabn. 1928 eblbupaeM asnexrpomsuraten. AMNP1I12M4:
P, = 5,5 kBT, n, = 1432 mun" . Ecau BbiOpath aBuratens AUP13256
(7, = 960 Mun™"), TO pasmepsi ero GyayT Gonble.

Kumemamuueckue pacuemur. Ob1iee nepeaarouHoe uucno npusoza (1.7)

ug, =n,/n, =1432/382=37,49.

BbiX

C apyro# CTOpOHB g =u, U . IlpumeM upe, = tn = 3,15.

un “pen p
Toraa u3 dopmyasl (1.8) obiee nepegatounoe YKCHO LENHOM U pe-
MEHHOU NepeaaY Uy, Up, = Uosw/Upen = 37,49 /3,15 =11,9.

[lpumeM ans pemeHHOH nepenauu u,, = 3,15. Torna

u, =119/315=378.

Yacrora BpalleHHs BBIXOJHOrO (TUXOXOAHOrO) Bald PEmyX-
Topa (1.11)

n.=n =38,2:3,78 =144,4 mun’

BbIX u!'l
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YacToTa BpallleHHs BXOLHOro (ObICTPOX0OAHOrO) Bana peRyKropa
ny =mu,, =144,4.315=4549 vun".

Onpedenenue momenmoé. Bpalarowmiii MOMEHT Ha NPUBOAHOM
pany anesaropa (1.14)

T. .. =F D,/2=5050-0,4/2=1010 H-m.

MOMEHT Ha TUXOXOAHOM Bajly peaykropa (1.15)

T, =T, /(.M. )= 1010/(3,78-0,92-0,99) = 2934 H-m.

MOMEHT Ha GBICTPOXOAHOM Baly peaykropa (1.19)

T, =T, (u,, .. )=293,4/(3,15-0,96)=97 Hm.

Pacuem xounuuecxou 3ybuamoii nepedauu. B maHHOM W moche-
AYIOLHMX NIpHMepax pacyeT OyaeM BECTH TONBKO As OJIHOTO BHAA Ma-
Tepuana U TepMuuecKOod 00paboTkK. Yuawhecs MOryT BBHIMOJHATH
pacyeThl, WUCTOJb3ys COBPEMEHHYIO BBIYHCIIHTEIBHYK TEXHHKY, AN
HECKOJIbKMX BApHAHTOB MAaTEPWAJIOB M BUAOB WX TepmoobpaboTkun u
3areM BbIOpPaTh HaubGonee NOAXOAALLIHI BapUaHT.

BriGepem B 3TOM MpuMepe A8 KOJNeca M LIECTEPHU CTanb MapKU
40X ¢ TepmoobpaboTkoii no Bapuanty II, T.e. TepMooGpaboTka Koneca —
yayuwenue 269 ... 302 HB, a wectepnu — 3akanka ¢ Harpesom TBU,
45 ... 50 HRC. Cpeansis tBepaocts (2.1):

— ans xoneca HBy, = 0,5(HB, + HB,a) = 0,5(269 + 302) = 285,5;

— s wecrepin HRC,, = 0,5(45 + 50) = 47,5 nnu HB,, = 456
(cM. c. 18).

Baza ucnwitaHuii Npu pacuere Ha KOHTAKTHYIO NIPOUHOCTD (2.2):

- Ans koneca Ny =30-285,5™ =235 107

— ISt LIeCTEpHH Nug=130-456""=72-10".

Basa ucnisiTanuii npu pacuere Ha u3rub Ny =4 - 10°.

JelicTBruTenbHBIE YHCIa UMKIOB HAarpyxenu# (2.3):

— ana koneca Ny = 60 myL, = 60 - 144,4 - 60000 = 5,2 - 10%;

—Ans wecrepHu Ny = Nyu =52 - 10%-3,15=16,4 - 10°.

Tak kak N > Ny 1 N > Nig, T0 K03hPUUMEHTBI JONTOBEYHOCTH
ZN= 1w Yy=1.

CnenosatenbHo, NOMYCKAEMblE KOHTAKTHBIE HANPSXKEHUA W Ha-
Npsokenus uzruba (2.6):

[G]H =Cyjm ¥ [G]F = G Flim +
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Mo ¢popmynam Taba. 2.2 npenens! BHIHOCTUBOCTH Cxlim U Cpimy CO-
uTBeTCTBYIIOMME §a30BHIM uHcaaM Nyg U Ng;, paBHBI:
— JUIs KoJieca Oniima= 1,8 - 285,5 + 67 = 581 H/mm?;
Grim = 1,03 - 285,5 = 294 H/mmM>;
— U191 IUECTEPHH Oyt = 14 - 47,5 + 170 = 835 H/mm?;
CRimi = 310 H/MMZ.

Tak kak kojeca npsMo3yGsle, TO B pacyeTHyo GopMysy noacras-
nsieM {c]y= 581 H/mm?, koadpdunuenr 35 = 0,85. Jlns pexxuma Tepmo-
o6pabotkH II koappunment Kpp = 1, Ky = 1,25.

1. JnamMeTp BHemHell AeAHTeIbHOH OKPYXKHOCTH KoJeca (2.33)

K, Ky T, 1-315-293.4-10°
a, =165, KK T _ oo, [1251:3,15 293,4 10° 5625w
8, Iof, 0,85-581

2. Yribl peIHTeIbHBIX KOHYCOB, KOHYCHOE PACCTOSSHHE H IIH-
PHHA KoJIec. YTJIb JeIMTeIbHBIX KOHYCOB KoJleca u iectepHu (2.34)

&, =arctg u = arctg 3,15=72,3 87°;
8 =90° -8, =90° ~72,387° =17,613°

KoHycHoe paccrosnue (2.35)
R =d’,/(2sin8,)=262,5/(25in 72,387°)=137,705 mm.
Iupuna konec (2.36) |
b' =0,285R! =0,285-137,705=39,25~ 40 mm.

3. Moaysb nepepaun. Kospduument Ky = 1,0, Tak kak 3y6es
NoMHOCTLIO npupabarsiBatores (H, < 350 HB). Jing npaMozy6six Ko-
nec npu TRepaocru 3ybpes < 350 HB 3naueHue kodddunmeHta
Kr, = 1,5. Koapduumenr S5 = 0,85. [lomyckaemoe HanpsHkeHHUE U3rU-
6a ans koneca [o]r = 294 H/MM® (OHO MeHblile, YeM IS IECTEPHH).
Iocne noacraHoskH 8 opMmyiy (2.37) nonydnm

14KFVK T, 14-15-1-293,4-10°

m, = =2,3481 mm.
d.,bS [oL 262,5-40-0,85-294
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IMpumMeM Moaynb m, = 2,5 MM.
4. Yncaa 3y0beB Kosec.
Yucno 3y6res koneca (2.38)

z,=d.,/m,=262,5/2,5=105.
Yucno 3y6ees wecrepHn (2.39)
zy=2,/u=105/3,15 =33,3. Oxpyrnss, npumeM z; = 33.

5. MaKTHYeCKOe NMepefaTouHOe THCIO Uy = 2, / z) = 105/33 =
= 3,182. OTKJIOHEHHE OT 3aJaHHOTrO NepeAaToyHoro uncna (2.40)

Au=|u, —u [100/u=|3,182-3,15]100/3,15=1,02%,
41O AOMYCTHMO.

6. Oxonuare/ibHbIe pa3Mepsl KoJec (M, puc. 2.4).
Vbl AETUTENbHBIX KOHYCOB KOJIECA W LIECTEPHH:

8, = arctg u, =arctg 3,182 =72,5537°;

8, =90° -5, =90° - 72,5537° =17,4463° .

JenutensHele fHamMeTphl kojec (2.41):
d, =m,z, =25-33=82,5 mm;
d, =m,z,=2,5-105=262,5 um.

CPCJIHHC AHAMETPBI KONeC!

d, =0857d, =0,857-82,5=70,1025 mm;

d,, =0857d., =0,857-262,5=224,9625 mMM.

Koadduunenrst cmewmenns (2.42)
x, =2,6u""2% =2,6-3,182°" .33 = 0,294 ;
x,, =—x, =-0,294 .
Buewnne nuamerpsl xonec (2.43):
d,, =d,+2(+x,)m, cos, =

=82,5+2(1+0,294)2,5c0s17,4463° = 88,6724 mm.
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d,,=d,+2(+x,)m, cosd, =
=262,5+2(1-0,294)2,5¢0572,5537° = 263,5583 mm.
7. IIpHrogHoCcTDL 3ar0TOBOK KOJIEC:
D, =d, +2m, +6mmM=825+2-2,5+6=93,5 mm;
S, =8m, =8-2,5=20 mm.
VY CaoBUA NMPUTrOJHOCTH 3aroTOBOK BHIITOJMHEHBI (CM. Tabn. 2.1):
D, <D, S.,<8,

8. Cuiibl B 3auenJIeHHH (CM. puc. 2.5):
OKPYJICHQA CHJIa Ha CpeaHeM auaMeTpe koieca (2.45)

F,=2T,/d,,=2-293,4-10"/224,9625=2608 H;
ocegas CWIA Ha LLIECTEPHE, paBHas paJuabHOMN cuie Ha konece (2.46)
F,=F,, =F, tgasind, = 2608 tg20° sin17,4463° =284,6 H;

pacuanbras cwia Ha LuecTepHe, paBHas OCEeBO ciule Ha Koece (2.47)
F, =F,, =F, tgo. cosd, = 2608 tg20° cos 17,4463° =905,6 H.

9. IIpoBepxa 3y06heB KoJiec MO HaNpSUKEHHAM H3rHOa. 3Have-

Hue ko3¢ PpuumenToB Ky, K3 4 87 onpeneneHo panee.
3HaueHUA KOIPPHLUHEHTOB Yrg U Vrg, YUUTHIBaIOWKX GopMy 3y-

6a ¥ KOHLEHTPALMIO HAMPAKEHUH, MPHHUMAIOT B 3aBUCHMOCTH OT KO-
s dunmenTa cMeleHns 1 IKBUBAJICHTHOrO YHcNa 3yGbes (2.49):

2z, = z,/c0s8, =105/cos 72,5537° =350;
z,, =2,/c0s8, =33/cos 17,4463° ~35.

ITo Ta6n. 2.9 HaxoauM: Yep = 3,61; Yeg = 3,54.
Hanpsxenuns usruba B 3ybpax xoneca (2.50)
5. = K KpYes,F, 1,5:1-3,61-2608
T bm, 8, 40-2,5-0,85
Hanpsxenns usruba B 3y6pax wecrepru (2.51)
Oy =6 Vg [ Yes, =166-3,54/3,61 =163 Himm’.

=166 H/mM>.
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HanpsxeHus u3ruba B 3y6baX LIECTEPHH U KOJE€Ca MEHbLIE NO—

[IyCKaeMBbIX.
10. IlpoBepka 3y6beB KoJIeC MO KOHTAKTHBIM HANPAKCHHEM.-
Pacy€THOE KOHTAKTHOE HanpshkeHue (2.52)

K KuypuT,
o, =2,1210° [~rm B
deZ 9H

3
=2’12_10,\}1,25-1~3,182~293,4~10
262,5° - 0,85
PacueTHOe HanpsikeHHe HECKONBKO IPEBBIIAET JOIMYyCKAeMOe
(584/581 ~ 1,005), uto, 0O1HaKO, HAXOAHMTCA B JOMYCTUMBIX Npelenax.
JIns NOCTPOEHUA KOMNOHOBOYHOU CXeMbl HYXHO AOMOJHHTENLHOD
ONPEAENUTb HEKOTOPBIE Pa3MEPhl BAJIOB.

Ja BerxoaHoro Bana peaykropa (3.1) (em. puc. 3.1)d > (5 ... 6) 3,/7‘ -
Tak Kak onopaMu Bajla KOHHMECKOro KoJjieca JO/DKHbI ObITh KOHHYE-

CKHE POJTMKOBBIEC MOJUIHITHUKH, TO KO3()HLMEHT nepes KOPHEM clie-
AyeT NpuHATH paBHbIM 6. Toraa auamerp Bana

d> 6@ = 6’\/ 293,4 =39,87 MM wiu, nocne okpyrnenus, d = 40 MM.

Jlnamerpsl ApYrux ydacTkoB Baia (3.2):
dy2d+2t,, =40+2-3,5 =47 mm. lpunumaem dy = 50 Mm.

=584,1 H/mm".

dyy 2 dy +3r =50+ 3-3 = 59 mm. TIpunumaem dy = 60 MM.

Jins BxogHoro Bana KoHuuecKoro penykropa (3.4) (cm. puc. 3.3)z
d= Si/i =897 =36,8 mm. IpumeM cTangapTHOE 3HaueHHe d = 36 MM.
JlnameTpbt ApYruX yHacTKOB BaJa:
d=d+2t,,=36+2-2,0=40 mm;
dy=d +(2..4)Mm=40+(2...4)=42 ... 44 mm.

[IpuHumaem crangapTHoe 3Hayenne M45 x 1,5 (Tabn. 19.4);
d,>d, =45 mm; dgy =dy +3r=45+3-3=54 mMm.

Paccrosuue a; (cM. puc. 3.3) oT cepeauHsl 3yGuaToro sexua wec-
TEPHH 10 TOYKH NMPUIOKEHHS peakLuu GnmkaHlueH onopbl oKa3anock
PaBHBIM a; = 25 MM. B kauecTBe paccTOSIHUA a; NPUHKUMAOT Oonbluee
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M3 IBYX 3HaUYeHHH: @, = 2,5a) win & = 0,6/. B Hamem npumepe / = 130 mm.
Toraa, mo nMepBoMy YCIOBHIO a; = 2,5 - 25 = 62,5 MM, a 110 BTOpoMy
a; =0,6- 130 = 78 mm. [IpunnmMaem a; = 78 MMm.

3a3op Mex Ay KonecaMH U cTeHkaMH Kopmyca (3.5)

L=15d,,=15-263,5583 ~ 395 Mm.

azi/z+3MM=\/’ 395 +3 ~ 10 MM.

Pazmepur Opy2ux ynacmkos 6anoe.

BxoaHo# Ban-mectepHs ¢ KOHHYECKHUM KOHLIOM (CM. puc. 3.3):

— IJIMHA nocaaoyHoro koHua /yg = 1,5d= 1,5 - 36 = 54 mm;

— AJIMHA UMJIHHAPUYECKOTO YYacTKa KoHudeckoro koHua 0,15d =
=0,15-36 ~ 6 MMm;

— guameTp d, U jyuHa [, pe3s6bl Ha koHue Bana (3.9) d, ~ 0,9(d —
—0,1v5) = 0,9(36 - 0,1 - 54) = 27,54 MM, cTaHZapTHOE 3Ha4eHHE dy:
M2T x2;1,= 1,1d, = 1,1 - 27 = 30 mm;

— JUTMHA NPOMEXYTOUHOTO y4acTka kg = 0,84 = 0,8 - 45 =36 mm.

BbIX0AHO# Ban ¢ HWIHHAPHYECKHM KOHLOM (puc. 3.1):

— JJIMHA Nocago4Horo koHua by = 1,54 = 1,5 - 40 = 60 mm;

— [UTMHA MTPOMEXYTOYHOro ydactka ikt = 1,2dn = 1,2 - 50 = 60 mmM;

— JUIHHA CTYNUUBI Kojeca /et = 1,2dx = 1,2 - 60 = 72 mm. TIpumem
CTaHaapTHoE 3HaYeHue lcr = 71 MM.

Jlpyrue pa3mepbl 060HX BaJIOB BBIABMAKOTCA NPW BbIUEPUYHUBAHHH
KOMIIOHOBOYHOM CXEMBI.

Pacuer pemenHoii mepenauu. Hexoousie oannvie. MO].I.IHOCTb Ha
BeaymieM wxuee P = 5,5 kBT; yactora Bpawenus # = 1432 muu"
IMpumeM 1ns pacyeTa y3KHii KJIMHOROH peMeHb. Pe3yabmanivi pacue-
ma, BeinonHeHHoro no {7, 8}: peMeHb cevenns SPZ; unciio pemHeit z = §;
JiMaMeTpbl IKUBOB d) = 71 MM, d; = 224 MM; nepeJaTo4YHOe YHCIIO
Upy = 3,19; cuna, Harpyxarolias BXOAHOM Baj peXykTopa, F, = 1685 H.

Hanpasnenue cuiibl Fj, NPUHUMAIOT 110 JIMHAM LIEHTPOB NEpeaayu.

Pacuer uenuoii mepenaun. Ha Ban sneparopa aABHXeHHe OT pe-
AyKTOpa nepenaeTrcs NpHBOAHOH uenblo (cMm. pHc. 3.12). Hcxoonwie
Oannble: BpulLAIOIMA MOMEHT Ha Befyluei 3gesgouke 7 = 2934 H-m;
yacToTa BpalleHus n = 144,4 mun’. Pesymsmame pacuema, Bbinmon-
HeHHoro mo {7, 8]: uens poankoBas apyXpsaHas ¢ warom P = 25,4 Mm;
yucno 3yOper 3Besfouek 2z =21, z; =80; nepenaTouHoe HHCIO
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o = 3,81; nuaMerpbl AENUTENBHBIX OKPY)KHOCTEH 3BE3goueK
d, = 170,45 mmM; d; = 647,96 MM; cunna, edCTBYIOLIAA HA BBIXORHOM
B/l peNyKTOpa €O CTOPOHbI LieNHOH neperauy, £, = 4260 H, nanpas-
JieHa IO JIFHUH UEHTPOB 3BE3J0YEK.

Ha puc. 3.13 npuBeneHa 3¢Kkn3Has KOMNOHOBKA KOHHUYECKOTO 3y6-
yaroro peayktopa. JlanoHeiiyw  pa3paboTKy — KOHCTPYKLHH
cM. pasn. 13.2

3.4.3. Pacyer H 3CKH3HO€ NPOEKTHPOBAHHE YEePBAYHOIO peAyKTOpa

Ycnosue npumepa. Paccuutars U CKOHCTPYHPOBATb MHAWBHAY-
anbHBIH TIPHBOA, COCTOALIMH M3 pEMEHHO# Mepeaauyd M YepBSHHOrO
penykropa (puc. 3.14) mo
CIIEAYIOMHM OaHHBIM.

Bpauaroiiyii MOMEHT Ha
BBLIXOZHOM Bally peNyKTopa.
Toux = Tr = 800 H-m. YacroTa Lo
BpailleHus BBIXOAHOrO Bajga T T
Powx = 1y = 30 Mun™ . Tpogon- u

HUATESILHOCTb paboThl MPHBO-
na (tpeyembiii pecype) L, =
=20000 4. IlpousBoactBo
cpeRHecepHiiHoe.

Pewenue. Janupiii npu-
Mep OTHOCHTCA K cayuawo 2 Puc. 3.14
3aflaHHs MCXOAHBIX AAHHBIX.
PykoBojcTByemcs  opsaaKoM
pacueTa, H3NI0XKEHHBIM B I, |,

Buibop nexmpodsucamens. JIna Bbibopa 31€KTPOABHraTeNs Bhbi-
YUCJIMM MOILHOCTE Ha Beixoze (1.3)

8

=T, M. /9550 =800-30/9550 = 2,51 KkBr.

BbX

TloTepu sHepruu npoMcXoAsT B peMEHHOH M HepBAYHOH nepena-
yax. 1o Tabn. 1.1 Haxonum: M. =0,94...096; n,=08.

Torna
Nesu = (0,94 ...0,96)0,8=0,75...0,77.
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Tpebyemaa MolHOCTL anekTpoasurarens (1.2)
P =P, M = 2,51/(0,75...0,77)=3,35...3,26 kBT.

3 1p

PexoMeHnayeMble nepeaaTouHbie yncna (cM. Taba. 1.2):
— AN PEMEHHOM Nepeaaum uy, = 2 ... 4;

— A1 YEPBAYHOHN MepeRayn uy, = 16 ... 50.
Tpebyemas yacTora BpailieHus Bana snekrpoasurares (1.6)

My =My Uy U, =30(2...4)(16...50) =960 ... 6000 mun™".

37p BbiX

TTo Ta6n. 19.28 suibupaem anextpoasuratens AUP100L4: P, = 4,0 k:fBT;
n,= 1410 mun

Kunemamuueckue pacremsi. O6iuee nepenatouHoe 4ucao npusona ( . -7)

ug, =n/n, =1410/30=47.

IlpuMeM nepenaTtoyHoe YMCIO PENYKTOpa Uy, = 18. Torna nespe-
AATOYHOE YMCNI0 peMeHHOH nepeaau (1.8) uy, = thosu / tpe, =47/ 18 = 2,6 1

YacToTel BpalU€HHUs: BBIXOAHOYO Bajla PEAYKTOpa My = My
=30 MMH", BXOAHOIO BaNa N = 113 Upey = 30 - 18 = 540 MuH.

Onpeoenenue momenmos. Bpalnalouine MOMEHThI, HarpyxatoLLe M€
Ba/bl: MOMEHT Ha Bany uepBsuHoro koneca 7; = Ty = 800 H-m; wmto-
MEHT Ha 4epBske (1.19)

T,=T,/{u,, n..)=800/(18-08)=555 Hw.

Pacuemi vepaaunoii nepeoau.
1. Oxnaaemas CKOPOCTh CKOJILKEHHA B 3anenenuu (2.53)

v, ~0,45-107n, u-3[T, =0,45-107.30-18-3/800 = 2,25 w/c::-

2. Onpenenenne 10NyCKaeMbIX HANPAKERHI,

Fo Ta6n. 2.10 npumem mMaTepran Aas BeHUA YEPBSHHOrO koneca GpwrOH-
3y Mapku BpA9XK3J1, ornmBka B Kokwib G, = 195 H/mm®: 6, = 490 H/m"MZ-
Marepuan uepsaka — ctans mapxu 35XM, 3akanka BHTKOB KOHBOJI «OT-
HOro uepesika ¢ Harpesom TBUY, nosepxHocTHast TeepaocTs 48 ... 53 H=XC.
Hna marepuanos rpynms 1 npy 3akanexHsix BuTkax yepsska (> 45 HF 5C)
HcXoaHoe fonyckaemMoe HanpskeHUe [G]gqo = 300 H/mm’.
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Lonycxaemoe xonmaxmnoe nanpasxcenue (2.59)
[o], =[o],, — 25v, =300-25-2,25= 244 Hium?.
Of1iee yKCAO LHKIIOB HArpysKeHHit (2.54)
N=60n, L, =60-30-20000=3,6-10".
Kospduument nonroseudoctu (2.62)
K, =310°/N =3/10°/(3,6-107) = 0,67.

HcxonHoe aomyckaeMoe Hampsbkenue H3ruba Ui marepuana
rpynns! II BeHLa YepBauHOro koneca (2.63)

[olrs = 0,250, + 0,080, =0,25-195+0,08-490 = 87,95 H/mm>.
Honyckaemoe nanpsascenue uzeuba (2.61)
[o]. =k,,[0]., =0,67-87,95 =589 H/mm>.
3. MexoceBoe paccTosHHe uepBruHOil mepenayu (2.64)
a, > 6104T, /[cL, =6104/800/244% =145,02 mm.

OxkpyriseM g0 cTaHaapTHOFO ukcna (eM. Tabn. 19.1): a, = 150 mm.

4. HNon6op ocHOBHBEIX mapamMerpoB mepenauu. IIpumem 4uciio
BHTKOB 4epBska z; = 2. Yucno 3y6beB Koneca z) = z; #y, = 2 - 18 = 36.
PakTHYECKOe NEPEAATOHHOE HHCIIO Uy, =2,/ z; =36 /2 =18.

IIpeaBapHTenEHEIE 3HAUEHUS:

— MOAYJIb nepenauu (2.66)

m=(,4..17)a,/z,=(1,4..1,7)150/36 = 5,83 ... 7,08 Mm.

IlpunuMaeM craHaapTHoe 3HaueHHe Monyns (cM. Tabn. 2.11)
m=63 MM:
— ko3 uumeHTa TMaMeTpa vepBika (2.67)

q=2a,/m—z,=2-150/63-36=11,62.

Ipunnmaem cranpaptHoe 3nadeHue (cm. Tabn. 2.11) g = 12,5.
Koagduument cmetnenns (2.68)

x=a,[m—-0,5(z, + ¢)=150/6,3-0,5(36 +12,5) = —0,44 .
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5. T'eomeTpHUYCCKHE pa3Mephl Y€PBAKA H KoJieca (CM. puc. 2.6).
Huamerp nenurensHslit vepesaxa (2.70)

d, =qm=12,5-63=78,75 mMm.

JluameTp HavyallbHbIH YEPBIKa

d,, =mlg+2x)=63(12,5-2-0,44)=73,2 mm.
JlMaMeTp OKpYXHOCTH BEPILIHH BUTKOB (2.71)

d,=d,+2m=78,75+2-6,3=91,35 mm.

JluaMerp okpy>xHOCTH BriaguH (2.72)

d, =d -24m=7875-2,4-63=63,63 Mm.
JinuHa Hape3aHHOM yacTH uepBska (2.73)
b =(10+53 x|+z)m=(10+55-044|+2)63=9085 mm.

Oxpyrass o craHaapTHoro 3HadeHus (cM. Tabn. 19.1), npuuuma-

eM b = 90 Mm.

Juamerp nenurenbubiii koseca (2.74)
d,=2z,m=36-63=2268 MM.
JluameTp OKpY>KHOCTH BepIlHH 3yOneB (2.75)
d,, =d, +2m{l+x)=2268+2-6,3(1-0,44)= 233,86 mm.
JuameTp OKpYKHOCTH BniaauH (2.76)
d,, =d,-2m(1,2-x)=2268-2-63[1,2 (- 0,44)]= 206,14 mm.
Huametp koneca HauGonpiuii (2.77)
dyyy <d, +6m/(z, +2)=233,86+6-6,3/(2+2)=243,3 mm.

OKpyT/IHM 10 CTaHAAPTHOro Yucia dypn = 240 MM.
IlIupuxa senua (2.78)

b, =y, a,=0355150=53,25 mm.

[Ipumem cranpaprHoe yucno by = 53 Mm.
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6. IlpoBepouHblii pacyeT Nepefavynm Ha KOHTAKTHYI0 INpou-
HOCTb.

JeHCTBHTEIbHOE 3HAYEHWE OKPYXKHOH CKOPOCTW Ha HAYanbHOM
AMaMeTpe uepBaKa

v,, = t,m(g +2x)/60 000 =
=3,14-540-6,3(12,5 — 2-0,44)/60 000 = 2,07 wlc.

yl‘OJ’l noaseMa JUHUKW BUTKA qeprlKa Ha HaAYaJIbHOM uunHane
(2.80)

y, =arctg [z, /(g + 2x)| = arctg [2/(12,5 - 2- 0,44)] = 9,7659°

CKopocCTs CKOMBXKeHUA B 3auerieHud (2.79)
v, =v, /cosy, =2,07/c0s9,7659° = 2,1 m/c.
YTO‘{HHM 3HA4YCHHE A0NMYCKACMOro KOHTAKTHOrO HanpsiXkXEeHHUA
(2.59)
[6], =[o]ss—25v, =300-25-2,1=247,5 H/mm’.
OkpysHas CKOpocThb (M/C) Ha Konece
v, =nd,n,[60000=3,14-2268-30/60 000 = 0,356 m/c.

Kosdduumnenr Harpysku K = 1 npu v, < 3 m/c.
Torpa pacueTHoe kOHTakTHOE HanpskeHue (2.81)

o _Za(q+2x) z, +q+2x 3KT _
o Z, aw(q+2x) 27

5350(12,5-2-0,44) |[36+12,5-2-0,44
36 150(12,5 - 2- 0,44)
YTO HAXOJMTCA B AOMTYCTHMOM AMAna3oHe.
7. Koddpuunenr nosesnoro aecTBHA 1) UePBAYHON Neperaym.
ITpuseneHubiit yron tpenus no tabn. 2.12 npu cKOPOCTH CKOJIb-
xeHus v, = 2,1 m/c paBeH p = 2°28' = 2,47°.
Torna (2.82)

n=tgy, /taly, +p)=tg9.7659°/1g(9,7659°+2.47°)=0.794 .

3
} 1-800 =220,6 H/mi
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8. Cuabl B 3auenJienuH (cM. puc. 2.7).
Oxpyocnas cura Ha Kkonece, paBHas OCEBOH CHJe Ha d4ep-

pake (2.83):
F,=F,=2T,/d, = 2'800~10’/226,8 =7055 H.

!

Oxpydicuas cuna Ha yepssike, paBHas OCEBOM cwie Ha Konece (2.84):
F,=F, =2T,/(d,, u,n)=2-800-10°/(73,2-18-0,794) = 1529 H.
Paouanvrnas cuna (2.85)
F, =F, tgo./cosy, = 7055 tg20° /c0s 9,7659° = 2606 H.

r
9. Ilpoeepka 3y6beB Koneca Mo manpsxkeHusam uiruba. Koag-
¢uuuent Harpysku K = 1,0 (cM. n. 6). DKBHBaNEeHTHOE YMCIIO 3y6beB
4yepBAYHOro KoJjieca

2, =2z,[cos’y, =36/cos’ 9,7659° =37,6.

ITo Tabxn. 2.13 ko3dpuument Yy = 1,6.
PacuerHoe HanpskeHue uaruba (2. 86)
5, = 0,7KY..F, _ 0,7-1-1,6 - 7055 =237 Hw,
mb, 6,3-53
YTO 3HAYHTENBHO MEHBILE BOMycKaeMoro [c]x= 58,9 H/mm?.
10. TennoBoit pacyeT nepenavm.
MouHocTs Ha uepBske (2.88)

P =0, T, n,/n=0,1-800-30/0,794 = 3023 Br.

IMoBepxHOCTb OXNaXIEHHs kopmyca (cM. Tabn. 2.14) 4 = 0,47 M°.
Koa¢pduumenr rennoornaun K; = 13 ... 18 Br/(M*-°C). Torza no ¢op-
Myne (2.89) Temnepatypa HarpeBa Maciia 6e3 HCKYCCTBEHHOIO OXJIDKICHUSA

ts = (1 =) B/[K, A +y)]+20° =
=(1-0,794)3023 /[(13...18) 0,47(1+ 0,3)}+ 20° = 98... 77 °C,

YTO He MpeBbIILAeT MAKCUMAJIbHO AOIYCTHMOIl TeMIlepaTypbl.

Hna nocTpoeHus KOMNOHOBOUHOU CXeMbl CIEYeT ONpEeNeHTh
Pa3Mepsl OTAENBHBIX YHYACTKOB BAJIOB, HMes B BUAY, 4TO OynyT npume-

HEHBbI KOHUYECKHE POJTUKOBBIE NOALIMITHHKH.
Hns BxoaHoro Bana yepeaunoro peaykropa (3.1)

d =8T =83/55,5 =30,5 mm.




IMocne okpyrieHus npHHUMaeM d = 30 mm.
JInameTpsl ApYryx y4acTkoB Bana (3.2) (puc. 3.1):

dn=d+ 214, =30+ 23,5 =37 mm. [lpuanmaem dy = 40 MM,
dgn = dp+3r=40+3 - 2,5 =475 mm. OxkpyriseM 10 dgn = 48 MM.

Pasmepbt JpyrHx y4acTKOB BXOJHOTO Bala C HMITHHPHYECKHM KOHLIOM:
— IUTHHA MTOCaNOYHOrO KOHIIa vy = 1,5d=1,5-30=45mm;
— JUTHHA NPOMEXKYTOYHOrO yyacTka fig = 2,0dn = 2,0 - 40 = 80 mm.
Jina BLIXOMHOTO Basia YepBsa4HOro peaykropa (3.1)

d = 6T, = 63/800 = 55,7 mm.

ITocne oxpyrnenus npuHuMaem d = 56 Mm.
JmameTpbl Apyrux y4yacTkos Bana (3.2) (cM. puc. 3.1):

dn=d+ 2 tew =56 +2 - 2,5 = 61 mm. TIpuaumaem dp = 60 MM.
dgn = dp +3r=60+3-3,5=70,5 Mm. Oxpyrnsaem 1o dgr = 71 MM.

Jnametp di NIpHHUMAEM paBHbIM dpp, T.€. di = 71 MM.

Pasmeps! pyrHx y4acTKOB BbIXOOHOTO Bajla ¢ KOHHYECKHM KOHLIOM:

— [UTHHA MOCAN0YHOro KoHLUA Iyt = 1,54 = 1,5+ 56 = 84 mm;

— JVIHHA LWIHHIPHYECKOTO Y4acTKa KOHUYeCKoro koHua 0,15d =
=0,15- 56 ~ 8§ MMm:

— nuameTp d, ¥ ajuHa I, pe3sOsl (3.9) d, = 0,9(d — 0,15r) = 0,9(56 —
—0,1 - 84) = 42,8 mm, Omkaiiilee cTaHAapTHOe 3Ha4eHHe dp: M39 x 3;
I,=0,84,=0,8 - 39 = 31,2 mm. Okpyrnas, noay4um /, = 30 Mm;

— JIMIMHA NPOMEXKYTOYHOro y4acTka /iyt = 1,2 dp = 1,2 - 60 =72 Mm;

— IVTHHA CTYMHLBE Kosleca ler =dx =71 Mm.

Pacuet pemennoii nepegaun. CorllacHo 3aAaHHIO BHXKEHHE Ha Ban
yepBAKa NepeaacTcs PeMEeHHOH mnepepaveil. Hcxoowwie Oanwbie: Mom-
HOCTb Ha BeyllieM iukupe P = 4 KBT; yactora Bpamenna # = 1410 vun’
[MpuMeM 11 pacuera NOJMKIHHOBOM peMeHb. Pezyrbmamei pacuema
BbINONHEeHHoro no [7, 8]: peMenb ceuenua JI; uMcno kinHbeB z = §;
adaMeTpsl KUBOB d) = 100 MM, db = 265 MM; [iMpHHa 1ukKBa B = 45 MM;
NepefaToOYHOe YHCIIO Uy, = 2,68; cuna, Harpyxaroulasd Bal 4epBfKa,
F, =968 H.

Hanpasnenue cuibl £, IpUHAMAIOT MO JIMHHM LIEHTPOB NEpeaUH.

Ha puc. 3.15 npuBeneHa 3CKM3HaA KOMIOHOBKA YEpBAYHOrO pe-

nykropa. JanbHeiinry1o pa3paboTKy KOHCTPYKUMH cM. pa3a. 13.3.
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Tnasa 4

KOHCTPYHUPOBAHHUE 3YBUYATBIX, YEPBAYHBIX KOJIEC,
YEPBSIKOB, LIKHBOB H 3BE3/IOYEK

Ilo pe3ynbTaTam pa3paboTKHM 3CKM3HOrO NpoeKkTa ObUTH BbluepuYe-
Hbl KOHTYpHI 3yOuaThIX MITH YepBAYHBIX KOJIEC H 4epBikoB. Cnemyro-
LMM LUArOM ABJIAETCA KOHCTPYKTHBHAsA 0TPabOTKA HX (POPMEI.

4.1. IlunuaapuyecKHe 3y0aaTbie Kojieca BHEUIHETO 3auenaeHHs

dopma 3ybuaToro koneca moxeT GbiTh Iockoi (puc. 4.1, a, 6)
HAM C BbicTymawowleH crynuued (puc. 4.1, 6). 3HAUHMTENBHO pexe
(B OMHOCTYMEHHATHIX PEAYKTOpax) Kojaeca AENAIOT CO CTYNHUUEH, BhI-
cTynarouei B 06e CTOpOHBI.

Topup! cTynHLB: ONpeensioT MoNoKeHHe Koaeca Ha Bay. Topupl
3y6uaToro BeHLIa HCIMONB3YIOT JUI YCTAHOBKH 3arOTOBKH NPH Hapesa-
HUH 3y6heB.

Ha puc. 4.1, a-6 noka3zasbel npocreifiye $popMmbl Koec, MPUMEHsAC-
MBI€ TIPH EOUHUYHOM U MeKOCepUliHOM npouzsoocmeae. Tlpu HeGonbUINX
AUAMETpaX KOJeC HX M3rOTOBJAIOT M3 MPYTKa, a NpH OONbLIMX — 3aro-
TOBKHM MONy4aloT cBOGOXHON KOBKOH ¢ mocnenyrolei TokapHol obpa-
Gotkoil. Urobbl ymeHbLIMT 00BEM TOHHON 00paboTku pesaHueM, Ha

5) b2 8, by

{45 f 4"\0

Y,
o)
by
Fx4pe
7 S
1
{er =bL ter =b,




JIMCKAX KOJIEC BBIMOJIHAIOT BHITOYKH (pHC. 4.1, 6, 6). Ilpu anHamerpe
d, < 80 MM 3TH BBITOYKH, KaK NpaBuIo, He aenaiot (puc. 4.1, a).

JUmBy [; MOCafouHOro OTBEPCTHS KOJECA KENaTeNbHO NMPHHH-
maTh paBHOH WM Gonblie WMpHHBL b, 3yGuaroro BeHua (I, = b;).
[IpUHATYIO JUIMHY CTYNHLBI COTNIACYIOT ¢ PACUETOM COEJMHEHHUs (LiH-
[EBOTO, C HATATOM WM LUTMOHOYHOrO), BBHIOPAHHOTO I MEpeJadum
BPALIAIOLIETO MOMEHTA C KOJIeCa Ha Ball, H C IMaMETPOM TMOCAI0HHOrO
OTBEpCTHA d:

I =(0,8 ... 1,5)d, obbuHo I;=(1,0...1,2)d.

Ipu I; > b, BBICTYNAIOLIYIO YaCTh CTYMHLBI pacmonaraioT Mo Ha-
{IpaBIICHHIO JEHCTBHA OCEBOM CHIIBI F, B 3alleTUIEHUH.

JlvameTp d,; Ha3HaualOT B 3aBUCUMOCTH OT MaTepHana CTYMHLb!:
s cmanu de; = (1,5 ... 1,55)d; uyeyna d, = (1,55 ... 1,6)d; neckux
cnnasoe d.; = (1,6 ... 1,7)d: MeHblliMe 3Ha4eHUs U1 IAMLEBOIO CO-
e[IMHEHH KONeca ¢ BanoM, OonbliHe — AJis INOHOYHOTO U COeXMHEeHU %
C HATArOM.

1lIupuny S TOpLIOB 3y6YaToro BeHla NpHHMMAIOT:

S =2,2m + 0,05b,,
rie m — MOAYJIb 3aLeTUIEHHS, MM.
Ha Topuax 3y6uatoro BeHIa BBIMONHAIOT acku. Pazmeps! dacok
npunuMarot f = (0,5 ... 0,6)m ¢ oKpyrneHHeM A0 CTaHIApTHOrO 3Haue-
Hus (Tabn. 4.1).
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Puc. 4.3

Ha npaMo3y6bix 3yGuareix konecax dacky BbINOJHAKOT NOA YIJIOM
0y = 45°, Ha KOCO3yDbIX W 1IEBPOHHBIX KOjecax MpH TBepAocTH pabo-
uux nosepxHocreit mexee 350 HB — noa yrnom oy, = 45° (puc. 4.1, 4, 6), a

npu Gosiee BLICOKOM TBEPAOCTH — Oy, = 15° (puc. 4.1, 6).

OcTpble KPOMKM Ha TOpUAX CTYNHLBI, yraax 060aa Takxke npury-
NNAIOT dackamu, pazmepsl f KOTOpbIX (MM) npHHUMatOT 1o Tabn. 4.1.

4.1, Pazmepnl dacok

d | €8.20 { C8.30 | Ce.40 { CB.50 { Cs.80 {CB. 120 Cs. 50| Cs. 250
1030 | no40 | noS50 | no80 | no 120 | no 150 | 0250 | no 500
f| 1,0 1,2 1,6 2,0 2,5 3,0 4.0 5,0

Ilpu o6beme rogosoro Beinycka Gonee 100 wT. NpUMeHAIOT ABY-
CTOpOHHME 1WTaMnbl. PopMy 3yOyaThiX Konec [Td 3THX CllyyvaeB Npo-
eKTUPYIOT Nno puc. 4.2, a, 6. TOHKHUMHK NHHUAMK NOKa3aHa 3aroToBka
Kosieca nocne WraMnoBkd. JIng cBoboaHOH BbIEMKH 3aroTOBKH Kodec
W3 LITaMMNa MPUHUMAIOT 3HAYEHHS LITAMMNOBOYHBIX YKNOHOB ¥ = 7° K
pasnyCcoB 3aKpyrieHni R = 6 MM.
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Tonuwuny qucka aenaror
C~05(S+5,)>025,, rae S, =05(d. -d)

Jns yMeHblleHus BIufHUA P
a 2
TepMuueckoi o6paboTku Ha Tou- g | B5b . _a
HOCTb TE€OMETPHUECKOH (OpMBI )
A |

sybuaTele Kofieca AeNaloT MacCHB- <
Hou: C = (0,35 ... 0,4)b,. % [}

YenoBus nnactuueckoro fge- R
¢$OpMUpOBaHUA  MeTalsla  NpH
WITAMIIOBKE YJYYLUEHbI, €C/IH Bbl- ¢
€MKH B JUCKaX KO/IeC BBITIONHATH
no puc. 4.3, a, 6. Paguych 3ak-
pyrieHuit npuHuMatot R > 20 Mm, ,%.
a 1ITAMIOBOYKbIE YKNOHB! ¥ > 12°,

B 3aBUCHMOCTH OT COOTHOLLEHHUA
pa3sMepoB KOJIEC BBIEMKW B JHC-
Kax oQOpMIIAIOT OJIHOW AYro# pa-
auvyca R (puc. 4.3, a) van aByms ber
Ayramu paavyca R v mnockocTbio

Puc. 4.4
(puc. 4.3, 6). TonumuHa aucka B
sToM cnyyae C = 0,58,.

Jng cHMOKEHMS MaCcChl KOJIEC, YTO OCOBEHHO BaXKHO, HarpuMep, E
aBHaCTPOEHUH, Koneca genaroT ¢ Hosnee ToHkuM anckom (C = 0,25b;).
pasuychl 3aKpyrieHUid NPUHUMAIOT MUHHUMAIBHBIMU, B AHCKAaX BBITIOJ-
HAOT 4 ... 6 oTBepcTuid Gonbiloro Avamerpa. OAHAKO WIYMOBBIE Xa-
PaKTEPUCTHKM NEpPEeaayH Npu 3TOM CyIUECTBeHHO Bblwe. Jlna HbicTpo-
XoaHIX Kkosec (1 > 1000 Mun'') nocne Mexanuyeckoii 06paboTkH Npo-
BoaaT GanaHcupoBky. Ecim mpouseectn MexaHudeckyio o6paboTKy
KPYroMm, kak nokasaHo Ha puc. 4.2, a, To creunanbHylo 6anaHcUpoBKYy
MO3KHO He nenarh.

llleBpoHHble 3yGuaTsie koseca (puc. 4.4) OTIM4AET OT APYrUX Liv-
JMHApUYECKUX yBenuueHHas wupuHHa. Haunbonee 4acTo LeBpOHHbIE
KOJleca M3roTOBAAIOT ¢ KAHABKOH NMOCEpPEeAMHE, NPEAHA3HAYEHHOH 15
BbIXOAa yepBa4HOi ¢pe3sl, Hapesatoleit 3y6ba. [InameTp dpesnl 3aBu-
CUT OT MOayN4 3y0ObeB, NO3TOMY LUMPUHY a (MM) KAHABKK HA3HAYAIOT B
3aBrcumocTH oT Moayns m (Mm) (Tabn. 4.2).

=
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4.2. Illupnna a KaHaBKH IS BLIX02a hpeant

m| 2 |25 3 135 4 5 6 7 8 10
a |32 | 38 42 | 48 | 53 | 60 | 67 | 75 | 8 | 100

Pazmepbl (MM) OCTanbHBIX KOHCTPYKTHBHBIX 3/I€MEHTOB LIEBPOH-
HBIX KOJEC:
I.=b+a; C=(03.. 0,35)(b, +a);

§=22m+0,05(b, +a); h=2,5m.

4.2. Hnnngpudeckne 3yGuarnie Koeca BHYTPEHHET0 3aleNnIeHHs

OCHOBHBIE KOHCTPYKTHBHBIE 3EMEHTbI doy, Loy, S, f(pHC. 4.5, a, 6) B
KOJIECaX BHYTPEHHEro 3alEIUICHHs NMPUHHMAIOT MO COOTHOLICHHAM 1A
KOJIEC BHEIHEro 3aleIUIEHHs, KOTopble npHBeacHs! Ha ctp. 85. KoHcr-
PYKTHBHOE HCHOJIHEHHE KOJieC BHYTPEHHEro 3alleIUICHHs MOXET ObIThb
BBIMOJHEHO MO OJHOMY H3 BapHAHTOB, MOKAa3aHHBIX Ha pHC. 4.5 H OT/IH-
YAIOILMXCA PACTIONOXKEHHEM CTYIHLUBI OTHOCHTENLHO 3y6yaToro BeHia:

a) der
d . De s
sl &
] o
. 2 7N
S 7 7, o
% ét’////hV;
- — |s
~
: D, S
5 e  ——

ler
k-]

dey Puc. 4-5
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CTYIIMLA PacTIONIOXKEeHa BHYTPH Kojeca (puc. 4.5, a), uto obecreynBaet
AydIuMe YCJIOBHS paboThbl 3aLEMJIEHHsA MO CPaBHEHMIO C BAPHAHTOM MO
puc. 4.5, 6, B KOTOPOM CTYNHLA BBIHECEHA 32 KOHTYp 3yGuaToro BeHua.
BapHaHT no puc. 4.5, @ MOXHO MPHMEHATH B TOM C/Ty4ae, KOTAa pac-
CTOSIHHE OT Hapy’>KHOH MOBEPXHOCTH CTYMHUB! 0 BHYTPEHHEH MOBEPX-
HocTH 3ybuaroro BeHua Gonbliue HapyxHoro quametrpa D, nonGska,
KOTOPBIM H3roToBNAIOT 3Y0bst. KpoMe Toro Heobxoxumo, 4tobbl miec-
TepHA, HAXOJALIAsACAd B 3ALEIUIEHHH C KOJecoM, c¢BOOOIHO pa3mema-
71aCh MEXTY 3y6uaThiM BEHLIOM M CTYIIHLEH.

Kontyp non6ska nokasad Ha puc. 4.5, a, 6. B tabn. 4.3 nnsa nps-
MO3yObIX Kojec NpuBedEHB (MM) B 3aBHCHMOCTH OT MOAYJA m XHa-
meTpsl D, non6axoB, pa3sMepsl @ KaHaBOK A BbIXOAA A00sKa U pas-
MelUeHHA CTPYXKKH, ofpa3syroliielica Npu xonabieHnH 3yOneB.

4.3. Pazmep a kaHaBKH /18 BbIX0Aa X0168Ka

m | 1,5|1,75)2,012,25/12,5 |12,75} 3 [35{ 4|5 |6 7|38

D, {54156 |56 {54 |55 55|60/ 56|112{110|120{126|128

a 5 6 7 8 9

IyOuHy KaHaBKM NpPHHUMAOT A = 2,5m, TONILMHY AHCKA
C=(0,3...0,35)b,.

4.3. baoku 3yGuaTbIX KoJiec

B kopofxax nepenau aBToMOGHIIEH, TPAKTOPOB ¥ METAJLIOPEXKY-
IYMX CTaHKOB MPHUMEHAIOT 3y0YaTbhie KOJIECA, UMEIOIME [1Ba, TPH WIIH
YeThipe 3yOuaThiX BeHLa. Takue KOHCTPYKLUMHM Ha3blBalOT Oaokamu 3y6-
uamuix xonec. BHIMONHAIOT UX Mo (opme, MokazaHHOH Ha pHC. 4.6, a, 6.
Mexny oTaenbHBIMH BEeHLIaMH NpeycMaTPHBAIOT KAHABKH JUIA BBIXO-
Ja PEXYIIEro HMHCTpyMeHTa (HONGSka) NPH H3rOTOBJIEHHH 3yObeB.
UlupuHy a kaHaBKHM MPUHUMAIOT B 3aBUCMMOCTH OT AHaMmertpa D, fon-
Gska no Ta6n. 4.3, I'my6una kanaeku ki > 2,5m.

Hns pasMerieHus nepeaBIDKHBIX KaMHEH WIM BHJIOK MEXTY BEHLa-
MH KoJiec NIEnaroT KOJbLIEBble KaHaBKM IMHpHHON 6ontee a M ¢ nojtem ro-
iycka H11, kotopoe B ciyyae 3aKanku kojeca oOecrnednBaroT LuTHdoBa-
HHEM GOKOBBIX CTEHOK Na3a. 3yObs BEHLIOB G/IOKOB CO CTOPOHKI BXOAa B
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{089 £-(05...07m
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T A-A
15° =} &@

Puc. 4.6

3auenyicHue cxaummsarot dackolt £ = (0,6 ... 0,7)m noa yrnom ~15°
(puc. 4.6, a) u 3axpyroT pammycom Ry = 0,8m (puc. 4.6, 6 ceuenue
A-A). CxauMBaHHe NPOM3BOIAT TAKKe MO KPHBOJIHHEHHOMY NpoduIo
(BbiHOCHOH dneMeHT b, puc. 4.6, 6). Co cTOpoHbI BXOJA B 3ailerieHHe
CKAaLMBAIOT M 3aKPYIVIAIOT TaKKe CONpKEHHBIEe 3ybuaThie KoJleca.

4.4. Kounueckne 3y64aTpie KoJjieca

KoHcTpykTiBHbIe GOPMBI KOHHMUECKHX 3yOuarTbiX KOJIEC ¢ BHELI-
HHUM JHaMeTpOM BepLIMH 3yObeB d,, < 120 MM nokazaHel Ha pHC. 4.7.
Ilpu yrne penutensHoro xoHyca & < 30° kosieca BBINOIHAKT MO
puc. 4.7, a, a npu yrne & 2 45° mo puc. 4.7, 6. Ecim yron genurensHo-
ro KoHyca Haxoaurca Mmexay 30 u 45°, To aomyckaior obe dopmbl Ko-
HUUYECKHX Koniec. Pasmepsi d,; W I cTynHubl ONpenensoT no COOTHO-
BICHUAM U LWWIHHAPUUYECKHX 3y0uaThiX Kojiec. PeKOMEHIYIOT NpuHH-
math [, = (1,2 ... 1,4)d.

9
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Ha puc. 4.8 nokasanb: hopmbl KOHMUECKUX 3yOuaTbiX KOJIEC MpH
BHELLIHEM AuameTpe BepulvH 3yObes d,. > 120 mm. Tlo puc. 4.8, a koHcT-
PYMPYIOT KONEca NPH eOUHUYHOM U METKOCEPUUHOM NPOU3B0OCHIge.
Kosneca MEHbLINX AMaMETPOB M3TOTOBJISOT U3 NMPYTKA, 60AbLIKX — CBO-
GonHoii koBkOM ¢ nmocneayroLue TokapHoi obpabotkoii. Ilo puc. 4.8, 6

KOHCTPYHMPYIOT ~KOHU-
Yyeckue Koneca npu
KpynHocepuiuHomM npo-
u3g00cmee. TOHKUMM
AUHUAMM MOKa3aHa 3a-
FOTOBKa, MNoNyYyaemas
KOBKOH B ABYCTOpPOH-
HUX WITAMNax.

Ipu moboti ¢dop-
Me Kojlec BHeulHue yr-
Jbl 3yObeB npuUTynns-
T ackoit f ~ 0,5m,,

a) Ll

SN

AN

|

dla

Puc. 4.9

obpabarbiBas xoneca no BHEWIHEMY AMAMETPY d,. NAPATNENALHO OCH MO-
Canovnoro oteepctus. Topew 3y64aToro BEHUA WWHPHHON S HCTIOAB3YIOT
A yctaHOBKM 3aroTOBKH mpu HapesaHuu 3yObes. Jlns yMeHbiueHus
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Zzn

Puc. 4.10

o0bemMa TOYHOH MexaHHueckold oOpaboTKH BBIMOAHAOT BbITOUYKH Tiay-
Ounoli 1 ... 2 Mm.

IIpu BHewnem auamerpe d,, > 180 MM ¢ LENBIO SKOHOMHH AOPO-
FOCTOSALLIMX CTasIel KOJECa WHOIA2 BBIMONHAIOT COCTAaBHbIMU. B 3aBu-
CHMOCTH OT pasMepor KoJeca 3yOuaTblii geney kpenam Kk CMaibHOMy
yewmpy Goamamy, yCTAaHOBIEHHbIMH Oe3 3a3opa — "noa passeprky"
(puc. 4.9, a), wnu k granyy gana 3axaenxkamu (puc. 4.9, 6). 3ybuaTeit
BEHELL pacnosiaraloT Tak, HTobbl OCeBas cuia F,, N1eACTBYHOLLAS B 3aLle-
nseHUH, GpiNa HanpaBneHa Ha onOpHBIN (aaHeu.

HIupokoe npuMeHeHNEe UMEIOT KOHUYECKHe Kofeca ¢ KpYroBbIMU
3yObsIMH, KOTOpBIE HAPE3atOT PE3LIOBBLIMU FOJIOBKAMH, 3aKpEnss 3aro-
TOBKY Ha onpaske. YTobkl Takoe HapesaHHe MOXKHO Obiio OCyLUECT-
BUTb, HEOOX00UMO npedycMompents CGODOOHDBII BbIX00 UHCHPYMEHNA —
pasmep a = 0,5m,, (puc. 4.10), rae m,, — BHELUHUN OKPYKHOH MOAYJib.

4.5. Basbi-mectepHu

Bo3MoOXHbI JBA KOHCTPYKTHUBHBIX MCMNOSHEHHS LuecTepeH 3ybua-
ThIX NEpeaay: 3a OIHO UEJIOE C BaJOM (san-utecmeprs) U OTAEIbHO OT
Hero (Hacaonan wecmepns). bonee paLoHanbHON KOHCTpYKUKeH ABIS-
ercs Ban-wecTepHa. M3roTosasior Ban-wecrepHio U3 noxosku. Kauecr-
BO {KECTKOCTb, TOUHOCTH, HANEXHOCTb) Ba/la-UIECTEPHU OKA3bIBAETCS
BbIllIE, TAK KAK HET COEAMHEHUS LIECTEPHH C BAIOM W, CIIEAOBATENbHO,
MEHBLIE BO3MOXHBIX MOTPELIHOCTEM W UCTOHHMKOR OTKa3oB. I1pu 3ToM
CTOUMOCTb W3rOTOBJICHUS HHIKE, UEM BaJ1a M HACAJIHOH IHECTEPHM,
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a)

6)

Puc. 4.11

'

HMeHHO no3ToMy BCe LIECTEPHH PEAYKTOPOB BbITIOJIHAIOT 34 OJHO Lie-
noe ¢ BanoM. HacaaHele mecTepHH NpUMEHSIOT B TEX Ciydasx, Koraa
[0 KakMM-TMOO NMPUYHMHAM HX HEb3s CAENaTh 3a OJHO LENOe C BAIOM
(Hanpumep, NO YCIOBUSM paboThbl LIECTEPHS JODKHA GBITh NOABHXKHOM
BAONbL OCH Bana).

[lpn u3roToBNeHUH Bana-uiecTepHu 3yOba UMAMHAPUHUECKOMH 3y6-
4aToll nepesauu HapesalroT Ha Baiy. Ilpy HebGOMbIIMX NEpenaTOUHBIX
uucnax obecneunBaercs HapesaHue 3yObeB cO CBOOOAHBIM BXOLOM H
BbIXO0M MHCTpyMeHTa. [Ipu GonbLunx nepeaaTouHbIX YMCIax HapysX-
HBIA JUaMeTp 1HECTEPHH, KaK MPaBUiO, MO OTAUYAETCA OT AMaMeTpa
BaNa, M Ba/lbl-LIECTEPHH KOHCTPYMpYHOT No puc. 4.11, a, 6. Buixoa ¢pessi
{(lsuxs MM) ONpERENsIOT rpaguueckn no auametpy pessl D, (MM), KO-
TOPBLH B 3aBUCUMOCTH OT MORYAS m (MM) NpUHUMAOT no Tabn. 4.4,

B koHcTpykuusx ¢ BpesHoit wecrepHeit (puc. 4.11, a) ycnoxneno
3ybodpeseposanue u waudposanue 3ydnes. [lo BOSMOKHOCTH CliefyeT
TIpeAyCMOTpeTh BXOA HHCTPYMEHTa CO CTOpPOHbI 3arljleuyHKa Balia
(puc. 4.11, 6).

KoHcTpykums Bana B MecTe HapesaHus 3yDbeB 3aBUCMT OT nepe-
AaTOYHOro yYucna M MEXOCeBOTO PacCTOSHUA  Nepegaud  (CM.
pasn. 12.3).
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4.4. Inamerpsl ppe3 a4 Hape3aHHA HAPY>KHbIX 3yObeB
HHIHHAPHYECKHX KONEC

Crenenb HMuametp dpessl D, npu Moayne m

;2;’;;;:’:1 2,25(2,5...2,75(3...3,7514 ... 455 ... 55 LT
7 90 100 112 125 140 160

8...10 70 80 90 100 | 112 125

BbicTynaomuM KOHLAM BalIOB-LIECTEPEH MPUAAIOT B OCHOBHOM
KOHUYECKYIO OpMY, XOTH BO3MOXHA H LIWIHHIAPHYECKAS.

4.6. UepBsiunble KoJeca

OcCHOBHbIE TeOMETPHYECKHE Pa3Mepbl HepBAYHOTO Kojieca orpe-
JeneHsl U3 pacyeta (cM. ¢. 39). Yame Bcero uepBsuHbie Kojleca H3ro-
TOBJISIOT COCTABHbIMU: 1IIEHTP KOJIECa — W3 CEpOro YyryHa WIH U3 CTaild,

a) b
2 £r45e
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3yOuaThIi BeHew — U3 6poH3bl. CoeAMHEHHE BEHIIA C LEHTPOM HOTHKHO
obecnieynBaTh nepeavy GONBLIOTO MO 3HAYEHHIO BPAILAIOLIEro MO-
MEHTa M CPaBHHTENIbLHO HeGOnbLIOH oceBo cwibl. KOHCTpYKUMA —€p-
BAYHOTO KOJIECA U CNOCOO COCAMHEHMA BEHLA C LEHTPOM 3aBHCAT OT
obbeMa BellycKa. [Ipu eOUHUMHOM U MEAKOCepulinoM Npou3eooCcrmée,
Koraa ropoBoi o6seM Boimycka MeHee S0 wT., 1 HeGOoNbIIKMX pazMepax
xonec (dyn < 300 MM) 3yOuaTble BEHLIBI COSAUHSKIOT C LEHTPOM MO-Sald-
koi ¢ HataroM. Ilocaaxy BhIOHpalOT MO METOAMKE, M3TOXEHHC H B
pasa. 5.3. KOHCTpYKTHBHO 3TO coeuHeHHe OQOPMIIAIOT TaK, KaK M1OKa-
3aHO Ha pHC. 4.12, a, 6. Ilpu MOCTOSHHOM HamnpaBneHHH Bpallle HHS
4epBAYHOTO KONECA HA HAPYXKHOM NOBEPXHOCTH LIEHTPA MOXHO TPy~
cMOTpETh GOPTHK, Ha KOTOpBIi HANpaR/ISIOT OCEBYIO CHily (puc. 4.12. a).
OnHaKo HanHuke HOPTHKA YCIOXKHAET W3rOTOBJIEHHE H LIEHTpa, H =€H-
ua. [lenecoobpa3nee coeaMHEeHNe BEHLa C LICHTPOM BBITIONHATE 6e3 60— TH-
ka (pHc. 4.12, 6), a nocaaky BeIGHpATe MO METOAMKE, HIIOKEHHC H B
rn. 5. Ipu 3TOM ycTaHaBnWBaTh BUHTH! B CTHIK 3yO4aTOro BeHla M o< «s/a
LIEHTpa He TpebyeTcs.

IMpu Gonbumx pasmepax konec (dan 2 300 MM) KpennieHHe Be =H1a
K UEHTPY MOXHO OCYLIECTBIATh 6ONTAMH, MOCTaBIeHHBIMU Ge3 3a3.0pa
(puc. 4.12, 6). B aTOM crnyuae BeHel npeaBapUTENBHO LEHTPUPYIOT I10
auametpy D; COnpsKeHHE HEHTPHPYIOIUX MOBEPXHOCTEH BBIMONHAIOT
no nepexoaHoi nocaake. OKOHUYATENBHO NOJNIOKEHHE 3yOuaToro BeHLA
OMpeAeNseT COMPSKEHHE €ro OTBEPCTHH CO CTEpXKHAMH 60aTOB, ITO-
cTaBneHHbIX 6e3 3a3opa. B 3Toif KOHCTPYyKUMH HEOOXOAHWMO mNpedy-
CMaTpHBaTh Hafe)XKHOE CTOMOpPEHHWE TaliKH OT CaMOOTBHHYMBAHMA,
NPYJICUHKBIE CHIONOPHbBIE WATIDB! NPUMEHAMb He PEKOMEHOYIOM.

YacroTa BpallleHHs UESpBSHHBIX KOJEC, KaK MPABHJIO, HEBENUKA H
X OanaHcHpOBKY He mnpoBoisar. IlostoMy HepaGouHe MOBEPXHOWLCTH
obopa, aucka, CTYMHLBI KOJNeca OCTAaBIMOT HeoOpaboTaHHBIMUH M J1€-
NalT KOHYCHBLIMH ¢ GONBIIMMH paguycamH 3akpyrieHuil. OcTpbie
KPOMKHM Ha TOpLaX BeHLA NpUTYMsioT gackamu f ~ 0,5m c okpyr.ie-
HHMEM JIO CTAHAAPTHOrO 3HaueHud (cM. Tabn. 4.1), rae m — Mogynp 3a-
?enneﬂm. Pasmepb! Apyrux OCHOBHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB
puc. 4.12):

S=2m+0,05b,; S,~1255; C=(1,2..13)S,;
h=0,5b,; t=08h.
OCTaJ'leble KOHCTPYKTHBHBIE 3NIEMEHTBI YEPBAUHBIX KOJIEC ciaeay-

T IIPHHUMATE TAKHMU XKE, KaK 1A UHWIAHAPHICCKHX 3YG'~13TBIX KCJ1€C
(cm. c. 85).
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IIpu cepuiinom npouszsodcmee (ropopoit obvem Boilycka Gonee
100 wT.) 3KOHOMHUYECKH BBEIFOAHEE TIPHMEHATh HAIL1aBJICHHBIN BEHEL:
CHHXKalTCH TpeGOBaHHA K TOYHOCTH oOpaboTKM COnpAraemblx Mo-
BEPXHOCTEH BEHLA M LEHTPA, HE HYXXHbl MOILHBIE MPECChl AN HX CO-
eMHeHH, He TpedyeTca KpeluleHue BUHTaMH.

UyryHHbi# MU cTaneHOM UEeHTp, HarpeTsiid go 700 ... 800 °C, 3a-
KNa/BIBAIOT B META/LTHYECKYO (hopMy, noforpesatot ee 1o 150 ... 200 °C u
3aJIMBAIOT pacniasieHHol 6poH3oil. IIpn OCTBIBAHMHM MeX Iy LEHTPOM
M BEHLIOM BO3HMKAET HATAT, BBI3bIBAGMBbIH YCAAKOH 3aTBEPAEBAIOLIEFO
*uakoro mertanna eHua. Ha obone uentpa npeaycmarpusaor 6 ... 8
yruybneHuit pa3nuyHoi GopMbl; mocie HannaBku oOpasyroTcs BhICTY-
fibl, KOTOpbIE AOMOJIHUTENLHO BOCIIPUHHMAIOT KaK OKPY)KHYIO, TaK M
OCEBYIO CHJIBI.

TonuyHy HaniaBNeHHOro BEHUA NPUHUMAIOT S, = 2m.

HapyxHyIio 10BepXHOCTB UEHTPa NofyyatoT 6o obpabotxoit pe-
3aHHEM, JINOO NPH OTIIHBKE B KOKHJIb.

KoHcTpyKTHBHBIC BAPHAHTHI HCIOJHEHHA HAMJABJIEHHBIX BEHLOB
NoKazaHsl Ha puc. 4.13, a-2.

da=(04...45) .
o 2030 ayd

wa iy =
-
Mﬂ ) by b=(04...5}bs
£ Ae(0L..T4)b
() - -

NN

Puc. 4.13



Ha puc. 4. 13, g-6 noka3zaHbl KOHCTPYKLMH 4EPBAYHBIX KOJ€EC,
LUEHTPB! KOTOpBIX MONMyuYeHbl obpabomkon pesanuem. BoruyTyio mno-
BEPXHOCTh LeHTpa (pHC. 4.13, a, 6) nonyqaior o6paboTkoit Ha TOoKap-
HOM CTaHke. Paznuuue Mexay 3THMHM ABYMS BapuaHTaMH — B dopme
nonepeyHblx nasos. Ilassl mony4alOT paaManbHOM noaaved ¢pessi:
a — ANCKOBOI (OCh BpallleHHs (pe3bl NEPeHIMKyIApHa K OCH BpalLeHHs
xoneca); 6 — LOUTMHAPHHECKOR (OCh BpalleHus ¢pe3bl MapalielbHa OCH
BpallieHns xofeca). Pasmeps! naszos: & = (0,3 ... 0,5)by; 2 = (0,3 ... 0,4)b.
[To TEXHONOTMYHOCTH H TPYNOEMKOCTH 00a BapuaHTa paBHOLEHHBI.
[To puc. 4.13, 6 yrnyGnenus Ha 060/€ LIEHTPA BHICBEPTHBAIOT.

Ha puc. 4.13, 2 noka3ana KOHCTPYKLHA, B KOTOPOH Ha MOBEPXHO-
CTH LUEHTpa BLIMOJIHEHA KOMbLEBAA (IPOTOUKA U 6 ... 8 nonepeuHbIX na-
30B. lleHTp Koneca B 3TOM cilyyae MOMy4eH omaugkou 6 Kokwis. Me-
XaHH4eCKY10 06paboTKy Hapy»KHOH MOBEPXHOCTH He npoBoaAT. Ilepen
321MBKOH GPOH30H LIEHTP OYMILAIOT OT >KMPOBLIX M OKCHAHBIX TUICHOK
xuMHYeckol ofpabotkoit. Kokuns cOCTOUT U3 OTACABHBIX CETMEHTOB,
YUCJIO KOTOPLIX COOTBETCTBYET HMCIy 1Ma30oB. Takas CJIO)KHAA KOHCT-
pyKuHs KOKuis oOycnoBiieHa HEOOXOAMMOCTBIO M3BJ€Hb 3arOTOBKY
nocie 3aTBEpACBaHHA MeTaia. Pasmeps! b M A ma3oB UEHTpa HasHa-
4alOT TaKMMH Xe, KaK U npH 06paboTke pezaHHeM.

3y6bs uepBAUHBIX KOJIEC MMEIOT BOTHYTYYO AyrootpasHyio gopmy.
[TosTomy onTuMansHa hopMa HapyKHOH MOBEPXHOCTH LIEHTpa, TOBTO-
pstowas hopMy 3ybweB, Takas, HanpuMep, Kak Ha puc. 4.13, a, 6 win
Ha puc. 4.13, 2. Ho Ha npakTHKe B paBHOH CTENEHH NMPHMEHSAIOT U OC-
TajibHbie (POPMBI.

Ilpy moGo# koH@Urypauuu 3y6yaTtoro BeHua MEXaHHUECKYHO 06-
paboTky ¥ HapesaHHe 3yObeB BBIMOJIHAIOT MOCAE COSAMHEHUS BEHLA C
LEeHTpOM.

Pa3meps! OpyrMX KOHCTPYKTHUBHBIX 3JIEMEHTOB [PHHHMAIOT MO
NPUBENEHHDBIM BBIUIE 3aBUCHMOCTAM (CM. C. 93).
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4.7, KoHcTpyKTHBHbIe GOPMBI YEPBAKOB

YepBakH BBINOMHAKOT CTAILHLIMU M Yallle BCEro 3a OQHO Lestoe ©
BajaoM. ['eomerpHueckie pasmepsl YepBsKa, B TOM YMCNE AfMHA b Ha-
pe3aHHON 4YacTH W OPUEHTHPOBOYHOE PaccTOsHUE [ MeXIy Oropam,
M3BECTHBI H3 PACHETOB M ICKHU3HOTO YEPTEXKa peAYKTOpA.

Pazmepbl BBICTYMAKOLWIETrO U3 PEAYKTOPa KOHLA Bana-4yepBsika co-
rnacyloT ¢ COOTBETCTBYHOIIHMU pa3MepaMM Bajla 3J€KTpOABHraTens U
COEAMHHTENbHOM My(Tbl. 3aTeM ONpEAEsistOT AMaMETp Bania B MeECTe
YCTAHOBRKH MOAWMNHUKOB. PekOMEHAAaUWH MO 3THM BOMpOCaM npHBe-
aeHbl BT, 3 1 12,

Ha puc. 4.14, ¢-¢ npuBeaeHbl BOZMOKHBIE KOHCTPYKUMH HUAUHO-
puueckux vepéaxkog. OQHUM M3 OCHOBHbLIX TpeOOBaHHWMH, NpeXbaBise-
MbIX K HHUM, sBnserTcs ofecneueHue BBICOKOH ECTKOCTH YepBsKa.
C 310ii uenblo paccTosiHMe [ MEXAY OMOpaMH CTAapaloTcs AeNaTh Kak
MOXHO MEHBUINM,

@ 20° 20°
—2
[ —7
—nile08m
by
6) 20° w°
8)

Puc. 4.14
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JluamMeTp Bana-uepBsiKa B HEHAPE3aHHOH YaCTH Ha3HA4alOT TAKHM,
y10Obl 00ECTIEYHTD 110 BO3MOXXHOCTH CBODOAHBIN BBIXOA HHCTPYMEHTA
npu 00paboTKe BMTKOB H HEOOXOAHMYIO BENHUHHY YMODHOIO 3aruie-
yuka A8 noawmnHuka. Ha puc. 4.14, a, 6 nuaMeTp Bana-yepsska Ie-
pezi Hape3aHHOH YaCTBIO YJOBIETBOPSET YCIOBHIO CBOGOAHOTO BBIXOAA
HHCTPYMEHTa npH obpaboTke BUTKOB. Ha puc. 4.14, a BeicoTa 3anne-
yMKa NP 3TOM JOCTATOYHA AJIs YIIOpa MOALIMIIHKKA, a No puc. 4.14, 6 —
mana. IloaToMy Ans ynopa noUIHIHKHKA NPEAYCMOTPEH CrIeLHaNbHbIH
sarwieddk Gonpluei BHICOTEL

TIpu ManoM nuameTpe YepBsaK MPHXOANTCS BLITIONHATS M0 pHc. 4.14, 6.
B 3TOM Ciyuae BBICOTY YNOPHOTrO 3alUIeYHKa B MECTaX YCTaHOBKH
MOAUIHITHHKOB COTJIACYIOT C HapY>KHBIM JHaMeTpoM depBska. IIpu He-
00XOAHMOCTH 3aIUIEYHKH BBIMNOJHSIOT TaK, Kak MOKa3aHo Ha puc. 4.14. 6.

4.8. YcTraHoBKa KoJiec Ha Bajaax

TIpu paspaboTke KOHCTPYKUMH y31a ¢ 3yOuaTbIMH WIH uyepBsy-
HBIMH KOJIECAMH HEOOXOHMO 00ecreyHTh TOUHYIO YCTaHOBKY KoJsieca
Ha By U Nepejady Bpalllaiomiero MOMEHTA OT Kojeca K Baly WIH OT
Bala K KOJIECY, PEUIHTh BOMPOCHI, CBA3AHHbBIE C OCEBbIM (HUKCHPOBAHH-~
€M KOJeC Ha BajlaX M NMpH HeoOXOOHMOCTH MpeJyCMOTPETh PeryjiHpo-
BaHHE OCEBOTO MOJIOKEHHS KoJlecC.
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Puc. 4.16

Tounylo ycTaHOBKY Koneca Ha Baly 00ecneqWBaiOT 110caakod ¢
HATArOM, a JUif Mepeaayvd Bpallaioulero MOMeHTa MPUMEHAT, Ha-
TIpUMeEP, WIMOHOUHOE coeuHeHre (cM. Takxe ri. 5). B npouecce ycra-
HOBKH KOJIEC HA Bajlbl C HATATOM TPYAHO ObIBAET COBMECTHTH Na3 B
CTYNHLE KOJjieca CO LIMNOHKOH, KOTOpas 3apaHee YCTaHOBJEHA Ha Bany.
Hns obneruenus c6opku HeoOXOAMMO WM MpPEAYCMOTPETh Hanpas-
JAOLUMA UMNKHAPUYECKHUI yHacTOK Bana, Ha KOTopom obecrieunBaercs
COMpSXKEHHE ¢ KonecoMm ¢ 3a3opom (puc. 4.15, a), vAu yLIHMHUTH
IUNIOHKY, BbIBEASA €€ 3a Npeaensl nocanouHoro Mecta {puc. 4.15, 6).
B conpsxeHHO# feTanM Npu 3TOM HEOOXOAUMO BHITIONHATH Na3 AN
BLICTYNAKOIUEr0 KOHLA WHOHKH. B kaxaom u3 BapuaHTOB puc. 4.15
BHauane nyremM c¢BOGOAHOrO MOBOPOTA KOJECa OTHOCHTENBHO Bana co-
BMELUAIOT WIMOHOUHLIA [a3 B CTYNMUE CO IUMOHKOM, a 3aTeM
3aMpeccoBbIBAIOT KONECO Ha Ba.

3y6uatbie ¥ UepBAUHBIE KONECA AOMKHBI GbITh YCTAHOBAEHBI HA
Banax 0e3 nepekoca. Ecnu [,/ d 2 0,7 (I, — anuua cTynuusl, d — a1a-
METDP OTBEPCTUA B HEH), TO LKWIUHAPHYECKAS MOBEPXHOCTL OTBEPCTHA
NOTHOCTBIO ONPEAENAET NOJ0KEHHUE KOJleca OTHOCUTENLHO Bana. Ecnu
NpH 3TOM [UTA NEPefayn BPallaloulero MOMeHTa HMCMOb3YyeTcA COeaH-
HEHHUE C HATATOM, TO KOJeCO MOXeT ObITh yCTaHOB/IEHO Ge3 mepekoca
naxe Ha raagkom Bany. Ocesas dukcauus koneca obecrieyeHa cuaamu
TpenuHs (puc. 4.16, a).

OueHb yacTo AN onpeneneHus OCeBOro MONOXKEHWs koneca Ha
BTy M3rOTOBJAIOT 3arile4uK. JTO YIPOLUAET YCTAHOBKY KOJlEca Ha Ball —
nipu cbopke Koneco NOBOAAT 0 ynopa B Topetl 3aruteduka. [lpu kopot-
KMX CTYNHUAX, Y KOTOPbIX /.. / d < 0,7, Topeu 3anneynxa He TONbKO onpe-
NENIAET 0CEBOE NONMKEHHE Koneca, HO K TouHoe (Oe3 nepekoca) ero pacro-
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Puc. 4.17

JIOXKEHHWE OTHOCHTENBHO Bana (puc. 4.16, ). Ecm Ha Bany He ynaercs
€037aTh 3aMIEUHK HY>KHOIO pa3mMepa, TO MOXKHO YCTaHOBUTh JAONOTHU-
TenbHoe Konblo (puc. 4.17, @). MHoraa Banel no pa3HbIM npUUUHAM
AenaloT riafkumi, 6e3 yctynos. Toraa ans ynopa Koaec co3aaioT ue-
KyCCTBEHHbIE 3anaeunku (puc. 4.17, 6-2). YNOPHbIM 3ame4uKoM MO-
XET CNYXKHUTb, HaNpumep, npyoicuntoe koivyo (puc. 4.17, 8). Jlna yee-
AMHEHHUS NOBEPXHOCTH KOHTAKTA NEPER NPYKHHHLIM KOJbLOM NOCTaB-
neno koaeuo /I (puc. 4.17, ¢). B koHcTpykuuH. nzobpaxeHHOH Ha
puc. 4.17, 2, ynOpHbIi 3an1e4UK CO3AaH OGYMs HOAVKO.TblfaMY, 3a0-
KEHHbIMK B KaHaBKy Baja. OT BbIlagaHWs NOAYKONbUA YAEPKHBAIOT
NOBEPXHOCTBIO OTBEPCTHS Koneca.
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Puc. 4.18
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Puc. 4.19

Henoctarkom NpHUBEACHHBIX CNOCOOOB SBASCTCA HANHUHE KAHABKH —
KOHUEHTPATOpa HAMPSHKEHHH, CHHXKAIOLErO COMPOTHBIEHHUE YCTaso-
cru Bana. [ToaToMy ceyeHune Basia MO KaHaBKE JAOKHO ObiTb MPOBEPEHO
pacHeTom Ha MPOUYHOCTh.

Ha Bany kopoOkn mnepesay yCTaHaBIWBAIOT HECKONBKO 3yOUaThIX
konec. OceBoe (MKCHPOBAHWE TPYMNNbl KOMEC OCYILECTBIAIOT YIOPOM
KONEC W PAacHOpPHBIX BTYJIOK C OJHOH CTOPOHBI B 3aMjevyMK Bajia, a ¢
ApYroi — B Topew konsla noamunHuka (puc. 4.18, a). 3azop € Bbinosa-
HAIOT AnA obecneveHnus KOHTaKkTa mopyoe oemaneu. Ilo puc. 4.18, 6
rpynna Konec 3adMKCMpOBaHa MEeXRY TOPUAMH NOJUIWNHUKOB.

Ha puc. 4.19 nokasano ¢pukcHpoBaHue rpynmnbl KONEC, yCTaHaBIHU-
BAaEMbIX HA LUINMMLIEBOM Y4YacTKe Bana. Jaa npedomepayenus Mukpone-
PeMeueHUull U YMEeHbUEHUA USHAUUBAHUA WUNUYEBO20 COCOUHECHUA (PUK-
CUPOBAHUE KOAEC 8BINOAHAIOM C NPWIONCEeHUeM ocesott cuabl, 11pu 3ToM
M0 UEHTpUpYIOLEMY ouamMeTpy HeoOxoanma nocaaka ¢ Hatarom. Oce-
Bajd CHNA 3aTSHKKK AEHCTBYET CO CTOPOHbI railku Ha BECh KOMMEKT
KOJEC Yyepe3 BHYTPEHHEE KOJIbLO MOALIMIHUKA M BTYAKH (puc. 4.19).
3ansieuunk Bana, B KOTOPbIH YNUPaeTCs AMCTAHUMOHHAA BTynKa /, npu
HEOOXOJHMOCTH MOXET ObIThb 3aMeHeH 0bIM  UCKYCCTBEHHBIM
3anjeynkom (puc. 4.17).

4.9. PeryupoBanue 0ceBOro NMOJAGKEHHNA KoJ1eC

IMorpelHOCTH H3roTOBIEHU] AETANCH MO YrOBBIM U OCEBBIM JH-
HEMHbIM pasmepaM, a TakxKe MOrpemHOCTH COOPKH NPUBOAAT K HETOM-
HOMY OTHOCHTENIbHOMY MONI0XEHHIO KOfleC B 3y04aThiX Nepefayax uian
YEpBAYHOTO KOJIECa M YEPBAKA B YEPBAYHBIX NeEpenadax.

B yununopuueckux nepeoauax peaykTopoB AiS KOMNEHCALUUH
HETOYHOCTH OTHOCHTE/ILHOTO OCEBOT0 MONOXEHWR KOEC LHPUHY
INECTEPHH, KOTOPas UMeeT Honee BHICOKYIO TOBEPXHOCTHYIO TBEPAOCTh
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3yb6b€B, AenaroT 6onbile WHPUHBL Koseca (CM. ¢. 24). 3To no3sonser
n30€exaTh HepaBHOMEPHOE U3HALLIMBAHHKE 3yObeB COMPSHKEHHOrO Koneca.

C uenbio yMeHbLIEHHS OCEBLIX Pa3MepoB Kopolok nepedau (3y6-
yaThl€ KOJIECA B HUX OOBIYHO 3aKaleHbl) LIMPUHY LECTEPHU W KONeca
AENAT OJAWHAKOBOW.

B wesponnsix u kocosybvix nepeoauax ¢ pazo80eHHbIM Cuio-
8bIM HOMOKOM AN TIEPERAYN OAMHAKOBOH HArPY3KH N0 NOTOKAaM OAMH
W3 BAIOB (UKCUPYIOT B OCEBOM HarlpaBIeHWH, APYroW AenatoT "mna-
patouM”. B 3TOM cnyuae oceBoe nmonokeHwe Konec perynupyercs
aBTOMaTH4eckH. B kauecTse "nnasarowmx" BbIOMPAIOT NPOMEXKYTOU-
HbIE Babl PelyKTOPOB (CM. puc. 6.26), He CBA3AHHBIE COEANHHTE/D-
HbIMHM My(dTaMu ¢ BalamMu Apyrux y3noB. OceBble nepeMeleHns Takux
BaJOB BBMAY MeEHblUEH Macchli AeTajledl ocywecTBasioTca Haubonee
nerko. Ecnu B xauyectBe "nnasaroiero” no kakuM-nubo npudrHam
JomkeH ObITh BLIOpaH OAWH U3 BANOB C BHIXOAHBIM KOHUOM, TO BbIOH-
patoT ObICTPOXOAHBIH Ban (Bak ¢ MEHblUEH MAaccoil), a COeAUHUTEND-
Hylo MydTY noabupatoT ¢ BbICOKOW OCEBOW KOMMEHCHpYHoWEH cno-
cobHOCTBIO (CM. prc. 15.4).

B konuveckux u uepeaunsix nepedauax norpemwHOCTH U3roTOB-
NICHHUA U CGOpKH MpUBOAAT K NOCPEIHOCTAM OCEBOro NOJIOXKEHUA KO-
Jiec, HapYILEHHUIO NPaBHIbHON paboTb! 3auenneHus.

Ha puc. 4.20, a-6 nokasaHbl BO3MOXHBIC Cly4al OTHOCHTENLHOrO
MONOXKEHUR KOHUYECKUX Koec B MNNOCKOCTH, ﬂpOXO,Ilﬂl.lleﬁ 4epe3 ocH
BaJIOB, M COOTBETCTBYIOLLIME UM MISTHA KOHTakTa Ha 3ybe koneca. Ha co-
BMELLIEHHE BEpPIUMH KOHYCOB MO ABYM KOOPAMHATHBIM OCAM, Ha Henepe-
CeYeHWE OcCel BPALIEHUS M HA YO MEXTY OCAMH BATOB TPEAYCMOTPEHbBI
onpeseneHHbie TpeGosanus TouHocty (ITOCT 1758-81), no, kak nokassi-
BAa€T OMbIT MAalUMHOCTPOEHHUS, (hakTHyeckas OlNOKa OTHOCHTENbHOrO
NOJIOXKEHNUR KOHUUYECKUX KONEC 00LIMHO 3HAYUTENBLHO npeBoOCXoauT A0-
nyckaemyto. [losTomy cosnadenue eepuwiun xowycos obecneyusaiom
DecyIuposaneM 0Ce8020 NONONCEHUS KoAeC npu cbopke nepeoauu.

s E==—N '

a) o)
Puc. 4.20
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CTpesikaMH yKa3aHO HanpaBlieHHe OCEBOTO NepeMellleHns Konec
[pH PerynHpoOBaHHH. ‘

TipaBH/IbHBIH KOHTAKT BUTKOB YepeAKd C 3yObSMH YepeauH020 KO-
Jleca MoJTyaloT, €C/M TOYHO BbIAEPIKAHBI MEXXOCEBOE PacCTOSHHE M YroJl
MeXTy OCAMH 4epBaKa M Kojleca, obecneynBaeMbie TOYHOCTBIO H3rOTOB-
NIeHMs, a TaKoke €CNM TOYHO COB-

a) 07 fcs vepdana P
. MellleHa CpeiHAs  IUIOCKOCTb
7 ' 3y6uaTOro BeHLa YEePBAYHOrO
j KoJleca ¢ ocbiO YepBsika. HopMbl
TOYHOCTM HA NEPEUMCIIEHHbIE
BBHILIE NAPAMETPbi TIPUBEEHbI
NN N NN B TOCT 3675-81. Daxcrvmeckoe
-~ 11 CMelilerHe cpeanel OCKOCTH
’y’“ﬂ%’%gggo‘f‘;“”x“” 3y6YaTOro BEHLA 4YepBAYHOTO
KOJIECA OTHOCHTESIBHO OCH Yep-
Puc. 4.21 BAKA 3HAYMTENILHO IPEBOCXOIHT

JlonyckaeMylo BeyMuuHy. [loaromy rHeobxodumyio mounocms omuocu-
MENbHO20 NONONCEHUS YEPBIHHO20 KONeCa OOCMU2AIom pe2yiuposanuem
0Ce8020 NOAONCEHURA KoReca npu cbopxe.

Ha puc. 4.21, g-6 noka3aHb! BO3MOXHBIE CiIydaH OTHOCHUTEIBHOTO
pacnofoKeHus OCH HepBika W cpeiHed IIOcKoCTH 3y0YaToro BeHLa
YepBAYHOTO KOJIeca U COOTBETCTBYIOIIEE MM PAcMONOXKeHHe MATHA
KOHTakTa Ha 3ybe koneca. CTpe/kaMy yKa3aHO HanpablieHUe OCEBOTO
nepeMelleHus YePBAYHOTO KOJIECa MPH peryIHpOBaHHM.

ToyHOCTb 3aHETUIEHHS KOHHYECKHMX U YePBAYHBIX I1ap HOCTUraloT
OCEBBIM MepeMeLleHHeM BaJia ¢ 3aKPEIUICHHbIMU Ha HEM KOJIeCaMH HIH
OCEBBIM MEPEMELLEHHEM KOJIEC N0 Bay ¢ MPUMEHEHHEM PErYJIMPOBOY-
HBIX MPOKJIAAOK, Kojew, pe3bboBbIX netaneii (BuHTOB, raek). Koncrt-
PYKLUMH PETYJIHPOBOYHBIX YCTPOHCTB NPpUBENEHH! B IJ1. 14,

4.10. Ynpasiienne nepeaBHXHbIMH JeTATIAMH

MexaHu3Mbi V1S OCEBOro NepeBIKeHUs AeTanei (3yGuathix Ko-
nec B kKopobOkax nepefay, Myt cLerIeHHs U Ip.) MOXKHO KOHCTPYHPO-
BaTh 110 [IBYM Pa3HbIM cXeMaM (puc. 4.22).
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Puc. 4.22

B nepsoiut cxeme (puc. 4.22, u) 3ybuatoe koneco uin mydty nepe-
MELIAIOT 110 Bany phiuaroM /, yCTaHOBIEHHBIM Ha OAHOM ocu 2 ¢ pyKo-
ATKOW ynpaenenus 3. OJTa cxema Haubonee npocta. Hemocrarok —
CMeIlleHHWe C OCH Bana NepeBOAHOro KamHs 4, HaXOAALIErocs B rasy
A€Tanyu, BCMEACTBME NOBOPOTA KOHLA Pbivara, OfNMCBIBAKOIETO YTy
panuyca R.
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JU11 yMEHbIUEHHS CMEILICHHA KaMHS PAHYC phidara NMpHHHMAOT
paBHbIM ’

R=A1+a,

rae A; — paccTOSHHE OT OCH Baja [0 OCH IOBOPOTA pbiyuara; d — fnoJyo-
BUHA BBICOTBI IYrd, OMMCHIBAEMOM OCHIO KaMH$, MPHU MNepeMelleHHH
3ybuaToro Koseca Ha "xoa" — U3 OAHOro KpaHHEro MojoKeHHs B APYTOe.

XKenarenbHo, uTOOBI OTKIIOHEHHE KaMHs OT OCH Bana 6buio a < 0,34,
rae h — BpIcOTa KaMHA. Eciin He yaercs BeIAEpXKATh 3TO COOTHOLIEHHE,
TO npumeﬂmm‘ MEXAaHU3MBI, BBINIOJIHCHHBIC MO emopoﬁ, bonee ciox-
HoM, cxeme (puc. 4.22, 6). B stoM cnyyae netanb (Hampumep, 0ok
3ybuaTeiX KoJec) nepeMelilaloT BUIKOH 5, pacrnonioKEeHHOH Ha Harpas-
nsrouieH ckanke 6 ¥ NPpUBOAMMON B JIBIKEHHE PBIMAroM 7 ¢ 3yb4areiM
CEKTOPOM, 3aLIeNsIOLIMMCA ¢ peitkoit 8.

A~
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< R/ .
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s
Puc. 4.23

Ilepesoaubie KAMHH B BHIKHA. [TepedoOnbie KaMHU N3TOTOBIASAIOT
M3 aHTU(PPUKUMOHHOTO MM Ceporo 4yryHa, TeKCTOJNUTa, B OTBETCT-
BEHHBIX CITydasx — U3 Oe3onoBsHHbIX Opon3. KoHCTpyKumMM nepeBos-
HBIX KaMHeH NMpueeneHbl Ha puc. 4.23, a-6. Ilpocreitiias u HauGonee
pacrpocTpaHeHHas KOHCTPYKLUs NpeacTasieda Ha puc. 4.23, a. llu-
POKO NPUMEHSAIOT TaKXKe HacaJHble KaMHH Mo puc. 4.23, 6, 6.
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4.5. Pazmepsl nepeBoaRbIX KaMHeH

T B h S d D !
10 18 5 5 14 8
12 22 6 6 16 10
16 28 8 8 20 12
20 36 10 10 26 14

Pazmeper (MM) repeBoaHBIX
kamHel (puc. 4.23, a) npHBeaeHbt
B Tabn. 4.5.

Ha conpskeHHble pa3mepst
aetaneii HasHavaloT MoJis JOoITyc-
KOB: IUTH(T — n6; oTBEpCTHE B PbI-
yare — H7; orBepcte B kaMue — E8;
pasmep B kamus — dll: pasmep
nasa B konece ~ H11.

[ToMuMO nepeBOAHOrO KaMHs "
B MEXAHHU3MaX, BBINIOJIHEHHLIX IO \j
nepBoi cxeMe,’ MPUMEHSAIOT TaKXKe ‘\\Q\\‘ = a—
BUAKY, OXBATBLIBAIOIYIO KOabLE- . =JJ m
BOM BbICTYI (pHuc. 4.24).

B MexaHu3Mmax, BBINOJHEH-
HbIX MO BTOpOH cxeMe (CM. Puc. 4.24
puc. 4.22, 6), 3ybuatbie Koneca
(My¢TBI) OOBIUHO MEpeMellalOT BUIIKAMH, THIIOBblE KOHCTPYKLUHH KO-
TOpBIX flOKa3aHbt Ha pUc. 4.25.

B zaBucumMocTu ot $opMEl nepesBuraeMbix 3yGuathiX Kojec WIH
MyQT BHJIKa / MOXET BXOJHTb B KOJIbLIEBOH Na3 rnepeaABUraeMoii aera-
a4 (puc. 4.25, ) WK OXBaTHIBATh €€ KOJIBIEBOH BBICTYN (pHC. 4.25, 6).
VYnpaenenue nepeaBHXHbIMM JIETATAMH OCYLIECTBISETCS [epeMelie-
HueM BHIIKH / 1o ckajike 2 nocpeicTBoM peiyara 3 (puc. 4.25, a).

Cesi3b pbryara 3 ¢ BHIKOH OCYHIECTBISIOT Pa3HBIMH CMocobaMu.
HauGonee npoctoe u Aewesoe HenosHeHMe NMoka3aHo Ha pHc. 4.25, g,
TZi€ B 11a3 BWJIKH BXOAWT UnuHApudeckuit wTudT peivara. Hepoctatok
3TOrQ BapHaHTa B TOM, YTO KOHTAKT IITH(TA C N1a30M BHIIKH NPOUCXO-
IOUT MO TMHUM M, KaK CNIEACTBHE, NPH HACThIX NEPEKIIIOUeHUsX WTHHT
GvicTpo M3nammBaeTcs. [103TOMy phiuar yalile BCErO CHAGHKAIOT Mmepe-
BOHBIM KaMHEM 10 OJHOMY M3 BapHaHTOB puc. 4.23.
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Puc. 4.25

Hanpasasiowue ckaaxn. Peraarn, ocn 1 pykosTkn ynpasJe-
Hnd. Bunku NEPEMCILIAIOT NO HANPABAAKUIUM CKATKAM, KOTOPLIE Bbl-
TMIOJTHAIOT OJHOTO JUaMeTpa ¢ nosiem aonycka hé rno seeit anune. OTsep-
CTHe B KOpNyce [ CKallK1 U3rOTOBRJISAIOT ¢ Nnojiem ponycka H7, a orsep-

Puc. 4.26
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AP

Puc. 4.27

crue B BuIKke — E9. Kpennenne Hanpasnsiounx ckanok B kopnyce no-
KazaHo Ha puc. 4.26, a-0. Ecan Heob6xonmmo, 4Tolbl Buika nepexio-
ueHHS He MOBOPauMBaJIaCh HA HANPABNAIOLIEH CKAaNKe, TO CKAJIKY Ke-
CTKO KpenaT B Kopityce (BapuaHThbl 6, 0), a BUIKY COSAHHAIOT CO cKajl-
KO# HanpapasAOIIEH LUTOHKON MIH LUANLAMM.

Porvazu 1 (cm. puc. 4.22, a n 4.27) o6bI4HO BLINOMHAOT NHTHIMH
u3 ceporo yyryna. Qopma psivara 3aBHCHT OT KOMNOHOBKM A€Tajiel B
y3/ie ¥ 4acTO MOMy4aeTcs AOBOMBHO CJOKHOK. U3roToBAftOT phlyaru
OBabHOTO MJIH MPAMOYToNbHOro cedenus, 6e3 pebep nnu ¢ pebpamu
XKecTkocTH. PasMepbl KOHLOB pbIvaroB [/, HaJAEBaeMbIX Ha OCH
(puc. 4.28, @), BLINOMHAIOT M0 COOTHOLUEHHAM

do=(1,5... 1.6)d; I,=(1,2..154d

rae d= 0,14, — anaMeTtp orBepcTua B 600bIlLKE phluara (noJe Aoyc-
ka H7); 4; — cM. puc. 4.22.

a)

der

Pue. 4.28
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Puec. 4.29

O6bivHO pbivar / v pykoaTKy ynpasneuus 3 yCTaHaBAMBAIOT HA
obuweit ocu (puc. 4.28, a, 6). B BapuanTe ¢ OCb BHINONHEHA CTyNEHYa-
ToM; B BapHaHTEe 6 OCb UMEET OAMHAKOBbIA AMAMETp NO BCCH Asnuue,
4To ynpouaetr ee uzrorosneHue. [Ipu cbopke waiiby 2 (puc. 4.28, 6)
HajeBalOT Ha OCh, a 3aTeM C/ABWTalOT B KAHABKY ROMEpPEK OCH, W B Ta-
KOM TNONOXKEHWK OHA yAEPIKHUBAET OCh OT CMeWeHHH. [lns nyuwei yc-
TOWYUBOCTH MEXaHM3MA MEPEKSIIOHEHUs KenaTebHo, 4ToObl AnuHAa /
6bina 8 2 — 2,5 pasza 6onbiile nuameTpa ocH.

Pyxoamxu ynpasnerus oObIMHO AenalOT cOOpPHbIMM — CTYyNHLA
(puc. 4.29), crepxens (puc. 4.30) u pyuxa (puc. 4.31). Pasmepnl (MM)
CTYNHIL ¥ CTEPHHER NPUBEACHB! COOTBETCTBEHHO B Tabn. 4.6 n 4.7.

Bonbinoe pacnpocTpaHenye MoAyUHIN LWAPOBbIE PYHKH W3 MIacT-
macchl (puc. 4.31).
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Puc. 4.30
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Yerpoiictea ana $puxcupo-
BAHHA MeEpPeaABHXKHBIX AETaleil.
B X@KIOM H3 MONOXKeHHH Mexa-
HHU3M NEepEeKIIOYEHHS A0JDKEH ObITh
sadukcupoBaH. [{ns 3roro gocra-
TOYHO 3aHKCHPOBaTH OAHY M3
fiepeMellatoIudXca  AeTanel 3Toro
mexanusma. Yacto ¢uxcupymolnee
yCTPOHWCTBO pacrnofaraloT B pyKo-
ATKC ynpabneHdsa. Ha puc. 4.32
nokazaH Haubonee pacmpocTpa-
HEHHBII BapHaHT (QUKCHpPOBAHUA
MEXaHH3Ma LIAPHKOM, 3aXOASNIUM
B THe3J0 C YIJIOM MpH BepLuHHE
90°. Yro6n1 H3bexaTe H3HOCA KOp-
1yCHON JAeTalH, 3aCBEpPAOBKY NOZA
LI2PUK AENAf0T B MPHUBEPTHBIX W3-
HOCOCTOMKHX CTallbHBIX [UIacTH-
HaX.

51 HUcnonnenue I
coepa R33 R12,7
KEIO Y
SRS TR
sreEs :
\ 3 R12,7
L =L RIS
M10
22
Henonnenue I
3K
X "
3N
Bcmadxa
Puc. 4.31

4.6. PazMeps! cTYNHY PYKOATOK YNPABJACHHS

D d d] d2 d3 I H h hl c
65 18 | M12 | 17 6 24 30 18 10 2
80 | 22 | Ml6 | 21 6 32 36 22 12 2,5

Puc. 4.32
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sawcpnamma dana

a) (i)
1..2 >
' 1
]
g Bapuanm ¢
9,’:’4‘. \\\k\\\v A
?Efég . ’///// Ll
m
)/ Bapuawm ¢
24 9 npomouxoi ngbary
Puc. 4.33

4.7. PazMepsi cTepikHell pyKOSITOK yNpaBJlieHHS

Dc dc d:; ! [| c [+ 1'2 12 L
16:M2\1MI0[ 16 120] 12 [ 1,811,222 1,8 165(|80|100[125{160
200 M16|M10; 20 (25| 20 | 2,0 | 1,8 | 2,6 | 2,6 [160(200]250{320(400

Hnoraa nMpUMEHMIOT (DUKCHPOBAHHE CaMMX MNEPEMELIAEMBIX IO
Bajly meTaineil (Hanpumep, 3yOuaTbix kosec Ha puc. 4.33, a-8) wiu Bu-

nok (puc. 4.33, 2).

OO6uMM HEJOCTATKOM (PHKCHPYIOLMX YCTPOHCTB C LIapHKaMH SB-
ASETCA HE BMOJIHE HaIeXKHOE PHKCHPOBAHHUE, B CBA3H C YeM, HaNpHMeEp
NpH NepeKTIOYEHHH CKOPOCTEH, BO3MOXKHBI CIIy4aH BBIXOAA 3y04aToro
Kojieca 3a KpakiHee MOJIOXKEHHE. 3TO NPUBOAMT K 3alEIVIeHHIO 3y0ObeB
He no Bcelt aauue. [losroMy cienyer NpUMEHATh OFPaHHYMTENH Xoja
NOABIKHBIX fAeTanel. B kayecTBe orpaHuuMTeNel MOXHO MCIONB30-
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BaTh JHCTAaHLMOHHBIE BTYINKH [, YCTAaHaBIMBacMble Ha Banax
(puc. 4.33, a-6) WK Ha HaNpaBAAIOMKX cKankax (puc. 4.33, 2).

4.11. KoncTpynpoBaHHe NIKHBOB peMEeHHBIX Nlepeaay

L1IkHBLI peMEHHBIX MEpeaad H3TOTOBNAIOT Yalle BCEro JIUTHIMH M3
yyryHa mapkd CH20. Jina CHHKEHHA HMHEPLMOHHBIX Harpy3oK LUKHBBI
BBICOKOCKOPOCTHBIX MEpeAay BHIMOJHAIOT M3 JIETKMX CIUIABOB € Bpe-
MEHHbBIM COTIPOTHBIIEHUEM G, > 160 H/MM. TIpy HeGoNbIIOM BBIMyCKE
MX M3rOTOBJIAIOT TAKXKE CBAPHBIMHU H3 CTallH. B cepuiiHOM npoM3BOACT-
B€ MPHMEHAIOT COOpPHBIE LUKHUBBI, COCTABJIEHHBIE H3 TOHKOCTEHHBIX
LITAaMIOBAHHBIX 3JIEMEHTOB.

HIxuBsr cocToAT H3 06043, HA KOTOPLIH HAACBAIOT PEMEHb, CTY-
DMLl A1 YCTAHOBKH LIKHBA HA BaJl H JUCKA WIH CIHL, C MOMOHIBIO
KOTOPBIX 0604 M CTyNHUA 00beIHHEHBI B OJHO LIEJIOE.

BHemHAA MoBEpXHOCTL 060/1a LLIKHBA HI0CKOPEMEHHON Niepeiayuu
umeeT popMy kpyrosoro wunuHapa (puc. 4.34, a). B 6picTpoxoaHbIX
nepenayax BHEUIHIOI MOBEPXHOCTh 06oaa OAHOro M3 ABYX LUKHBOB
ClielyeT BBIONHATL cghepuneckol (puc. 4.34, 6) wiu ¢ 08yma KoHycamu
(puc. 4.34, 6). Takum oOpa3oM GUKCHPYIOT peMeHb Ha LIKUBaX, Mpe-
noTBpamlag ero cberaHHe ¢ HUX NMpH paboTte nepefayH. BenHuuHy Bbl-
MyKJIOCTH A (MM) NpHHUMaIOT o Tabn. 4.8.

a) ] 8 (e 8
8 8 e - 248 <
7 7774 | 7 S
% ¢
A £ o | é ¢ R 7 R
2 Je Qr
28 a} ef
e |7
Py ALNA LA
7 o
A=
7 c é ¢ =
M M
Puc. 4.34

113



4.8. 3naveHHe BHINYKIOCTH /i HIKHBA NJIOCKOPEMEHHOH Nepeaaqn

D [40... 112|125 ... 140{160 ... 180(200 ... 224250 ... 280(315 ... 355

h 0,3 0,4 0,5 0,6 0,8 1,0

IlnpuHa wkuea B = (1,10 ... 1,15)b, roe b — wmpuHa mockoro
pEMHS.

Pa3Mepsl APYTrHX KOHCTPYKTHBHBIX JIEMEHTOB LIKHBOB PEMEHHbIX
nepenay NPpHHUMaIOT 1o Tad. 4. 9.

4.9. OcHoBHBIe pa3Mephl LIKHBOB PeMEHHBIX Nepenay

KoHCTpYyKTHBHEBIR 2JIeMEHT PacuerHas ¢popMyna

Toniuua 0604a 4yryHHBIX LIKHBOB Ile-

penay: .
TLT0CKOPEMEHHBIX Suyr = 0,02(D + 2B)
KITMHOpPEMEHHBIX duyr =(1,1... 1,3)h
NOJIMKNTUHOBBIM PEMHEM Buye = 1,60

TonmuHa 06o4a cTanbHEIX KHBOB Ocr = 0,884y,

TomumHa gucKa c=(1,2..13)

JlnaMeTp cTynHUbl INKHBOR:

YyIyYHHBIX de=1,65d
CTalbHBIX de=1,55d
Jinuxa cTynuupr* I.=(0,2..15d

*OKOHYaTeNbHO JUIMHY CTYNHLUBI IPUHUMAIOT € YYETOM pe3ynbTaToB pac-
YeTa IMMOHOYHOTG MM LUTHLIEBOTO COSAMHEHMA,

[IpuMeyanune. BoluucheHHBle pa3Mepsl OKPYTJAIOT B Giimkaiuryio
CTOPOHY [0 3Ha4eHHi U3 PANa NPEATIOYTUTENBHBIX YHCeI.
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bﬁ

-~
©
5]
£ S
5 4 4
PN
+
&
iy
3 R
"
S
&
o
sl 1.,
Puc. 4.35

M
Ze I .
e e=00230
< a] —
[ |
¥
g <4
%
3
Pue. 4.36

Obopn wkKBa AN KIUHOBHIX PEMHEN HOPMALHOIO M Y3KOTO ce-
uyeHHH AaH Ha puc. 4.35, ana noauxkrunogsix peMuei — Ha puc. 4.36;

pasMepbl (MM) NMPod WA KaHABOK LIKHBOB NPUHUMAIOT COOTBETCTBEHHO
norabn. 4.10 u4.11.

4.10. Pazmeps! npodniasi KAHABOK LIKHBA /i1 KJIHHOBOrO peMHS

Ceue- a=(4+10°|a=036%1°| a=(38+1)Y
Hue | 4, | b* | A e /

EMH " . -

pea d | b d | b d, b,
Z [85(25(7,5112+03 8 |350-71[10,0{80-100{10.1| 112-160 [10,2
A |11 (3387115203 10 [80—112]13,1]125-160|13,3{180 — 400]13,4
B |14 [42]10,819+04]12,5]| 125-160{17,0|180-224| 17,2250 — 500{17.4
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Hpoooncenue mabn. 4.10

Ceser | Npul| p| o | g | @=G42D° [0=06£1 | a=(38£1)
HHBE
pemHs d, | b |d | b | 4 | b
SPZ |8,5(2,5|10 {12+03| 8 {63—-80;10,0| — | — (>80 {10,2
SPA 11 13,3113 [15+£03]10 [90-112{ 12,8} — | - [>112]13,]
SPB| 14 (42|17 [19+04[12,5/140-180| 16,4 | — | — |[>180|16,7
*Pa3Mep Juia CrpaBok.
4.11. Pazmepsl npodHas KaHABOK MIKHBA AJIA
NOJIHKJIHHOBOTO PeMHS
Ceuenue
peMHs h A ¢ S d 2
K 2,15%% 1 095 |24+003 | 35 |02-03{02-03
J  (468°%| 24 |48+004 |55 {04-05{04-05
M 196° | 355 |95+0,05 |10,0(08-1,0]0,6-08

Ha puc. 4.35 u 4.36 d, — pacueTHbIif JHaMeTp LIKHBA (IHaMeETp
OKPY>KHOCTH MO HENTPalbHOW JIHHHH peMHs). 3Ha4YEeHHS PacCy€THOro
ZlMaMeTpa NpHHUMatoT U3 paga: 50, 63, 71, 80, 90, 100, 112, 125, 140,
160, 180, 200, 224, 250, 280, 315, 355, 400, 450, 500.

BHelnuii AuaMeTp LIKHBA A1 NiepegadH:

KJIHHOBBIMH PEMHAMH

TNOJHUKIIHHOBBIM PEMHEM

d, = d,+ 2b*,

d,=d,—2A.

Hlupuna wkusa M = (n — 1)e + 2f, rAe n — YKCIIO KaHaBOK HA

LIKMBE; 3HaueHus b*, A, e, f(MM) npuBenens! B Tabn. 4.10 u 4.11.
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der

Puc. 4.37

[Tpu n3rube peMHs Ha LIKUBAX yroj ero KinHa ymeHsuiaercs, [To-
3TOMY Yrojl ¢ KJWHa KaHaBKH CieayeT Ha3zHa4aTh ro tabn. 4.10 B 3a-
BHCHMOCTH OT AHaMETpa d,.

Pasmepsb! ApyrdX KOHCTPYKTHBHBIX 3JIEMEHTOB LIKWBOB fepeaay ¢
K/JIWHOBBIM U NOJIMKITHHOBLIM PEMHEM NPUHUMAIOT no Tabn. 4.9.

LIIKMBbBI BLINOIHAIOT CO CMAOLIHBIM JUCKOM HIIH A1 YMEHbLUEHUS
Macchl M ynobcTBa TPAHCHOPTUPOBAHMA C AMCKOM, HMewwnm 4 .. 6
oTBEpCTHi BO3MOKHO Donbluero auamerpa d, (cM. puc. 4.35).

B mkusax ¢ anamerpom D > 200 MM aHCK cheayeT KOHCTPYHpO-
BaTb B BUAE KOHyca (puc. 4.37), 4To cnocOOCTBYET AyuULlEMY OTBOAY
ra3oB npu 3anueke GopMbl MeTannoM. MHorna AMCK BBINMONHAKT KO-
HYCHbIM [0 KOHCTPYKTHBHbBIM cOODpakeHHsM. Y MelneHHO Bpalllaro-
IIMXCA WKHBOB 0OpabaThiBaOT TOMLKO pabouyio MOBEpXHOCTb H TOP-
uel obofa, a TakxKe oTBepcTHE U Topub! cTynuubl. HeobpabareiBaemble
Hepabouye MOBEPXHOCTH ANg yaobGcTea ynaneHus MOAETW LKWBA U3
$bopMbI BEINOAHSIOT Ha KoHYC.

BeicTpopaiatonecs WKHBLL A58 Ny4ued GaraHcMpOBKH 0bpa-
BaThiBaloT Kpyrom. B 3ToM ciyyae BHYTpPeHHIOI OBEPXHOCTL 06014 1
HapyXHYIO NOBEPXHOCTb CTYITHLBI BHITTONHSIOT YUIUHOPUHECKUMI.

BanaHcupytoT WkMBBI NyTeM CBepseHUs OTBEPCTHI Ha TopLax oboza.

Hns ynobcTBa HaaeBaHUA U 3aMeHbl peMHEH LIKHBb!I 00LIMHO pas-
MEILAIOT KOHCONBHO HA UWJIHHAPUYECKHE WIH KOHUYECKHE KOHLbI Ba-
108, TNocneaHnii BapuaHT ABAETCS NPeANOUTHTENBHAIM,

O6on wKnBa, yCTaHOBIEHHOrO Ha KOHCONLHOM Y4acTKe Bana, Jis
YMEHbILERHA N3rHbaIoILEero MOMEHTA Clle/lyeT PaCHOAraTh KaK MOKHO
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6mxe k onope (puc. 4.37). Jins nepenaumn BpalLaloLLEro MOMEHTS KE-
MOAB3YIOT WIMOHOYHOE WAH ILIHLEBOE COCAMHEHHE,

4.12. KoucTpyHposaHnHe 3Be3J109€K HeNHbIX nepeaay

KOHCTpyKLMIO 3B€3104€K LIEMHBIX Nepefad OTIMYAET OT KOHCT-
PYKUMH IBUTHHAPHYECKHX 3y0uathiX KoJlec AWWb 3y6uarbiii BeHell.
[TosToMy AuameTp M MUIHHY CTYMHLB! BBIIOAHAIOT 110 COOTHOLIEHHAM
ans 3y6darbix Kosec (M. ¢. 85).

b
g 8 &)
: ba
. |
[
2%
ol Y 2%
%
27 A1+
S A
S
C
A
Puc. 4.38

Pasmepsb! (MM) BeHLA 3B€3J04EK POJHKOBBIX H BTYJIOYHBIX Iie-
neit (puc. 4.38, g, 6) onpeaensOT MO CleAyOWHM COOTHOLIEHHAM!

JeNIUTeNbHBIH THaMeTp dy= P/ sin(180 °/z);

JHaMETp OKPYXHOCTH BbicTyrnoB D, = P{0,532 + ctg(180 °/z)];

JUaMETP OKPY>KHOCTH BMajivH D, =d;-2r,

AMAMETP MPOTOYKH D, = P ctg(180 °/z) - 1,3,

wuprHa 3y6a uenu ogHopagHoit & = 0,93B8,,— 0,15 mMm;
[BYX- M TPEXpsiIHOH b =098, -0, 15 mm;

LIY¥pHHA BeHLa B=(mn-1A+b;

pamuyc 3akpyrieHns 3yba R=1,7d;;

KOOp/AHHATA UEHTpa paauyca R c=0.8d;

TonuKHa o6ozna &= 1,5(D, ~d5);

TONLLMHA JHCKA C=(1,2...1,3)%.

B ¢opmynax obo3HaueHsl: P — war uenu; z — 4ucio 3yObeB 3Be3-
nouku; ¥ = 0,5025d; +0,05 mm — paauyc BanuHsl; d) — RMaMeTp posivka
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ol W/

Puc. 4.39

uenu; By, — pacCTosiHMe Mex Ay BHYTPEHHUMH [UIOCKOCTAMH MAACTHH
uenu; A — paccTOsHUE MEXAY OCIMH CHMMETPHH MHOTOPSAAHBIX LENei;
h — WRPHUHA NJACTHHBI LETH.

Ecnu npodune 3y6a B 0CEBOM CEYEHHH BBINOTHAKOT CO CKOCOM
(puc. 4.38, 6), uTO ABNAETCA NPEANOUYTUTENLHBIM, TO IPUHHMAIOT Yro
ckoca ¥ ~ 20°. ®acka f~ 0,25 (puc. 4.38, 6).

Yucnossie 3Ha4YeHus By, 4, d| u h (MM) OpUHUMAIOT B 3aBUCHMO-
cTH oT wara P (MM) uenu no taéan. 4.12,

Pasmepsl BeHlla 3Be3aoueck 3yOuaTbix nenedi (puc. 4.39) sbiuuc-

JSIOT MO CNeAYIOUHM 3aBHCUMOCTAM!

JesUTENbHBIR [HaMeTp dy= P/sin(180°/2);
QMaMeTp OKPYKHOCTH BeicTynos D, = P/tg(180°/z);
JIHaMeTp OKPYKHOCTH BMAAHH D, = d;—2h/cos(180°/2);
AuaMeTp MPOTOUKH D.=D,-1,5P;

UIMpHHa BeHUA b=B+2S

panuyc 3akpyrieHus syba R=P;

KOOpAHHATA UeHTpa paauyca R ¢ = 0,4P;

IIMpHHA Hanpasnsionlei kanaku a = 25,

ToAKHA 0oboaa 3=y

TOJIKHA AWCKA C=(1,2...1,3),
TAe S — ToALMHA MNaCTHHbLI ueny; b, = k) + e — BbicoTa 3yba; k| — pac-
CTOsIHHE OT OCH OTBEPCTHA LWAPHMPA A0 BepLIMHbBI 3ya uenu; e — pa-
AuanbHbii 3a30p; B — WHpHHA UENH.

Yucnossle 3Hauenus A, S, € 1 B (MM) NPUHHUMAIOT B 3aBUCUMOCTH
OT wara P, mm, no taba. 4.13.
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4.12. OcHoOBHbBIE pa3mMephbl BTY/JIOMHBIX H POJHKOBBIX Uenei

P By A d, h
12,7 7,75 13,92 8,51 11,8
15,875 9,65 16,59 10,16 14,8
19,05 12,7 25,5 11,91 18,2
25,4 15,88 29,29 15,88 24,2
31,75 19,05 35,76 19,05 30,2

4.13. Ocnosnble pazMepbl 3y04aTbIX Nenei

P Ay S | e B

12,7 7 1,5 | 1,3 |22,5) 285 |34,5]40,5| 46,5 52,5

15,875 | 8,7 2 11,6 30 | 38 46 | 54 | 62 | 70

19,05 |10,5 3 | 1,9 45 | 57 69 | 81 | 93 -

254 (1335} 3 |25 57 |75 93 | 111} - -
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TCanasa §
COEJUHEHMSI BAJI-CTYIIMIIA

5.1. HInonovHbIE COeAHHEHHS

Jlns nepenayd BpallalOUIEr0 MOMEHTA Yalle BCETO MPHMEHSIOT
NpUIMAMUNECKUE W CEZMeHmHble LUTIOHKH.

[Mpu3aMaTHYECKHE LUTMOHKH HMEIOT MPSAMOYTO/IbHOE CEUEHHE; KOHLbI
ckpyryieHHble (puc. 5.1, @) wiu mnockue (puc. 5.1, 6). CranmapT npexy-
CMaTpHUBAET Ui KOKAOro JHaMETpa Bajla ONpEAC/IeHHbIe pa3Mepbl More-
pe4HOTO ceueHHs LUNOHKH. [I03ToMy MpH NMPOEKTHBIX pacyeTax pa3sMephbl
b u h GepyT U3 Tabn. 19.11 u 12.5 u on-
peeNAIOT PACUETHYIO JUTHHY /; INTIOHKH:

2
b d(h_tl)[G]cu ’

rae T — Bpamawowmuii MoMeHT, H-MM;
d — nMaMeTp Basa, MM (U1 KOHMYECKO-
ro yuactka d = d.); (7 — £;) — BbICOTA Tpa-
HH WMOHKH B CTyNHLE, pafoTarollas Ha CMATHE, MM; A — BBICOTa
WNOHKHM (cM. Tabn. 19.11 u 12.5); #; — rimy6HHa Bpe3aHKa LMOHKH B Na3
Bana; [G]c, — AOMYCKaeMoe HaNpsHKEHHE CMATHS.

INpu cransHoi crymute [6]g, = 110 ... 190 H/MM®, npu wyryHHoii
crynuue [6]o = 70 ... 100 H/MM’. BonblLiue 3HaYeHHs caeAyeT NPHHH-
MaTth MpH CMOKOHHOH paboTe, a Takke NPH MOBHILIEHHOH NMPOYHOCTH
MaTepHANIOB CTYIHL(BI U LUTIOHKH (JIETHPOBAHHBIE MapKH CTalei).

Iocne BbIuMCIeHUs [, ONPEAENMOT CTAHAAPTHYIO IJIMHY LUfIOH-
K I JIist LIOHKK CO CKPYITIEHHBIMU TOpUaMH [ = [, + b, 1A INMOHKH
¢ mnockuMu Topuamu ! = [, TlonyueHHyto AuHy / OKpyTramoT B 60sib-
WY CTOPOHY A0 CTAHAAPTHOro 3HaueHus (cM. Tabn. 19.11). Inuny
CTynuup! Ha3HayaroT Ha 8 ... 10 MM Gonbie aiHHbl WNOHKHM. [Ipumep
PacueTa LINOHOYHOTO COSAMHEHHS CM., Hanpumep, pasa. 13.1.

Ecnu rio pesynbraTtaM pacuyera HINMOHOYHOTO COEAWHEHHS MOy~
Hal0T ANMHY CTYNHUIB [y 2 1,5d, TO BMECTO ILMOHOYHOIO Lienecoobpas-
HE¢ NpUMEHUTD LLTHLIEBOE COSAMHEHHE HWITH COCIHHEHHUE C HATATOM.

st nyumiedt paoTh! IWNOHOYHOTO COENMHEHHS 3y0uaTsie U uep-
B4YHBIE KOJIECa ClIE/LYeT YCTAHAB/IMBATE Ha Bl C HATATOM.

Puc. 5.1
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C6opka aetaneit BHYTPH KOpPITyCOB KOpoOOK niepefay, HE HMeEIO-
H(HX MJOCKOCTH pa3beMa 10 OCAM BajloB, 3aTpyAHeHa. [losToMy s
3y64aThIX KOJIEC KOpOOOK Mepesad ApHMEHSIOT NepeXoAHbIe OCaAKH.

INpu nepenaye BpaLIAKOIIEr0 MOMEHTa IUMIOHOYHBIM COEIHHEHH-
€M HOCafIki B CONPDKEHHH C BAJIOM MOXXHO NPHHUMATh U1 KOJIEC:

UWIHHAPHYECKHX IPAMO3YOHIX .. ............ H7/p6 (H7/r6);
LUTHHAPHYECKHX KOCO3yObIX H YEPBAUHBIX . . . . . H7/r6 (H7/s6);
KOHHYECKHX . ... vvoreennennnnnn. ........ H7/s6 (H7/6);
kopobok mepeaay . . ......... e H7/k6 (H7/mé6).

[Tocanku ¢ 60aBIIKHM HATATOM (B CKOOKax) — 1A KOJIEC PEBEPCHB-
HBIX TIepeJay.

IMocanky IWNOHOK B Ma3bl Baja M CTYMHUBI PerjiaMeHTHPOBAHbI
T'OCT 23360-78 nna npusmaruyeckux wmonok U FOCT 24071-97 ona
CEerMEeHTHBIX LUTMOHOK.

TMone pomycka pasmepa LUIMPHHBI MPH3MATHYECKOH LUMOHKH U
pa3Mepa TOJILLMHBI CErMEHTHOH IUNOHKH ONpEJeeHO NpPHBEIECHHBIMH
craHnapraMi — h9. [IpusmaTHyeckas LUNOHKAa NO/DKHA GbITH yCTaHOB-
JieHa B na3y Bana ¢ Hatarom. [TosTomy moje AOMycka LIMPHHBI LIHO-
HOYHOTO Na3a BO BCEX CAy4adXx ciexyeT npuHHMarh P9. [lna cermeHT-
HOH IINOHKU HOJe JOIYCKAa LUMPHHBI LIFIOHOYHOTO fla3a Bajla NpHHH-
mator N9.

TMons fOMycKOB LIMPHHBI LIMIOHOYHBIX MAa30B OTBEPCTHIl ClIEQyeT
NPUHHMATD:

NPH HEFOABHKHOM COeIHHEHHH

: HEPEBEPCHBHOM MEPEAAUH . . . .. oo vevvnnn ... . JS9;

MPH HENOABHXHOM COEAHHEHHH

PEBEPCHBHOM MEPEAAYH . . ... ovnniin ... P9,
NpU NOABHKHOM COSIUHEHUH s
NPH3MATHYECKOMN LUTIOHKH . . . . . . . ceeieneaw.... DI0.

5.2. Illlsinuesble cOeAHHEHHS

Llnnuesoe coeAHHEHHE Bala H CTYAHLBI MOXET OBITh BHINONHEHO
HEMOABWKHBIM U NMOJBIKHBIM B OCEBOM HalpaBlIeHHH.

HauGonee pacnpocTpaHeHbl COSOHHEHHA NPAMOGOYHBIMH LIUTH-
uamu (puc. 5.2). lllupokoe npumMeHeHHe HAaXOIAT TAKXK€ JBOJIbBEHT-
HBIE [IUTHLIEBBIE COSAHHEHHMA (pHC. 5.3).

B coennHeHHax ¢ npAMOOOYHBIMHU LINHLIAMH COOCHOE MOJIONKEHUE
COeIMHAEMBIX neTaneil ofecneunBaeTCs LEHTPUPOBAHHEM MO OJHOMY
U3 IHaMETpOB COeIMHEHHA — HapyxHoMy D (puc. 5.2, a) wiu BHyT-
peHHeMmy d (puc. 5.2, 6). Pa3zmeps! coeMHEHHA cM. B Tabn. 19.12.
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]
144
’

Puc. 5.2

[fenTpupoBaHHe B COEAUHEHUAX C IBOJILBEHTHLIM MpPOQHUIEM Bbl-
TOJTHAIOT, Kak NpaBuWio, o GOKOBbIM MOBEPXHOCTAM 3yObeB (puc. 5.3, a),
pexe no HapyxHomy auamerpy D (puc. 5.3, 6). 32 HOMMHANbHBIH aHa-
METP COEAMHEHHA TMPUHUMAIOT €ro HapyXHbIA auamerp D, B 3aBUCH-
MOCTH OT KOTOPOTO W Ha3HAauyalOT pa3Mepbl UITMLEBOTO COEIUHEHUS
(cm. Tabn. 19.13).

Puc. 5.3

Tlocanku aneMEeHTOB LUIMLEBBIX COEHHEHUH pErlaMeHTHPOBAHbI
F'OCT 1139-80 ans npamobouneix uwuues u FOCT 6033-80 mnsa
3BOJILBEHTHBIX LJTULICE.

U3 yucna noneii moryckoB U MOcajfoK, NPUBENEHHBIX B CTaHIap-
TaX, peKOMEHY€ETCa B KYPCOBOM MpPOEKTE NPUMEHATH NMOCANKHU MPAMO-
BounbIX wnues no Tabn. 5.1 ¥ IBONBbBEHTHBIX 110 Tabi1. 5.2.
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5.1. PexomMeHnayemMble NOCAAKH COeAHHEHM

¢ NIPAMODOYHBIMH LIJTHIIAMMU

Llentpuposanue| CoearHenue [lepenaua INocanku nosepxHocTei
N0 HOBEPXHOCTH LEHTPH- 60KOBbIX
pyfoLux
HepesepcuBHas H7/js6 D9/js7
HenonsuxHoe
D PesepcusHas H7/n6 F8/js7
HepesepcupHas H7/f7 D9/e8
[Monsuxnoe
Pesepcusnas H7/h7 F8/f7
d Hepesepcunas H7/f7 DI9/f8
[MoasnxHoe
Pesepcusxas H7/h7 H8/js7
5.2. Pekomenayemebie Nocaaky coeIHHeHH i
€ 9BOJIbBEHTHBIMH IITHIAMH
Llentpuposanue | CoennuHenue [epenaua focankw nosepxHocTe#
no nOBerHOCT" UEHTPHP}’ HeueHTp”-
HOLLINX pYrOWHX
HemomsHoxHoe Hepesepcusuas | H7/js6
D PepepclirHas H7/né
H1i/h16
Moo Hepesepcurnas | H7/g6
PesepcusHas H7/h6
HerozBuKtioe Hepesepcusnas | 7H/7n
8 D ... H16/h12
S PesepcuBHas 7H/9r
Hepesepcusras | 9H/8f d... HIlh16
[MoasuxkHoe
Pesepcusnas 9H/9¢
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ITpumep 1. O603Ha4eHHe NPAMODOYHOrO COEAUHEHHA C LEHTPH-
pOBaHHEM I10 HapYXKHOMY IHAMETPy, uKc/IoM 3y0beB z = 8, BHYTpeH-
HUM AHaMETPOM d = 62 MM, HapYKHbIM D = 68 MM, ILUPHHOK b = 12 MM,
nocaJKaMH N0 HapyxHoMmy auameTpy H7/js6 u no pasmepy b — D9/js7:

D —8x 62 x 68H7/js6 x 12D9 / js7 TOCT 1139-80.

Obo3HaueHHe B 3TOM COEAUHEHHUH:
otBepcTHs B cTynule — D — 8 x 62 x 68H7 x 12D9 I'OCT 1139-80,

Basa - D -8 x62x68js6 x 12js7 T'OCT 1139-80.

IIpumep 2. O6o3HaueHHe MPAMOOOYHOrO COEIMHEHHA C LIEHTPH-
pOBAHHMEM [0 BHYTPEHHEMY HAMETPY, YHCIOM 3yObeB z = 8, BHyTpeH-
HUM AHaMeTpoM d = 62 MM, HapyHbBIM D = 68 Mm, tunpuuoit b = 12 Mm,
nocaakaMH 1o BHyTpeHnemy auamerpy H7/f7 u no pasmepy b — D9/8:

d -8 x 62H7/f7 x 68 x 12D9 / f8 'OCT 1139-80.

O60o3HayeHHe B 3TOM COEAMHEHUMU:

oTBepcTHA B cTynuue —d ~8 x 62H7 x 68 x 12D9 'OCT 1139-80,

Bajla —d—-8x 627 x 68 x 12f8 TOCT 1139-80.

IIpumep 3. O603Ha4eHUE 3BOALBEHTHOTO COEAMHEHUS HOMHUHAb-
Horo pasMepa D = 60 MM, m = 2 MM C LEHTPHPOBaZHHEM MO GOKOBBIM
cTopoHaM 3yObeB npu nocaake 9H/9g:

60 x 2 x 9H /9g TOCT 6033-80.

O6o3HaueHHE B ITOM COCAMHEHHUM:
otBepcTHs B cTynuue —60 x 2 x 9H 'OCT 6033-80.
Bajia - 60 x 2 x 9g TOCT 6033-80.
Ilpuvep 4. OGo3HaueHHe 3BOJbBEHTHOIO COECAMHEHUS HOMMU-
HanbHoro pasmepa D = 60 MM, m = 2 MM ¢ LEHTPUPOBAHHEM MO Ha-
PY>KHOMY HaMeTpy W Nocankoi no qHaMeTpy LeHTpupoBanda H7/g6:

60 x H7 / g6 x 2 TOCT 6033-80.

Obo3HaueHHe B ITOM COCAMHEHUM:
oreepctus B ctynuue  — 60 x H7 x 2TOCT 6033-80,
Bania : - 60 x g6 x 2TOCT 6033-80.
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5.3. CoeauHEeHHS ¢ HATATOM

B nocnenxee speMs g nepenayd MOMEHTa ¢ KoJieca Ha BaJl Bce
Yalile IPUMEHIOT COEIHHEHHS C HaTATOM.

Jlnsa npefoTBpalleHUs KOHTAaKTHOH KOPPO3HH WIH Il YMEHbLIE-
HUSA €€ BIIMSHHUA B COEAHHEHHAX C HATATOM CJIEAYET NpPeayCMaTpHBATh
onpeaeneHHbIN 3anac cueraeHus K, KOTopblii IPUHUMAIOT:

— JUIS KOJNIEC BBIXOAHBIX BAJIOB peAYKTOPOB, Ha KOHL@X KOTODPBIX

YCTaHOBJEHBI:
My(Ta COEAMHUTENbHAS . . . .. .. ... cevvenn.. K=3
3BE3JI0YKA LECTTHON MEPeqayut . . .« ..o v vvvvn . K=35
LIKUB PEMECHHOM NEPEMAUH . .« . v oo evr o v ot K=4

— JUIs KoJIeC MMPOMEXYTOUYHbIX BaJIOB peaykTopoB K =45,

HMcxoanbie ganuble Uta noadopa Nocagku ¢ HATATOM:

— Bpaujawouui MoMeHT Ha konece 7, H-mm;

~ pasmepsl coealHenus — d; dy; d; ¥ [, rie d — nHaMeTp coefnHe-
HUA, d| — INaMETP OTBEPCTHA MYCTOTENOro Baja; db — YCNOBHBIH Ha-
PYKHBIH AHAMeTp BTYAKH (CTYMHUBI Kojleca, BHEUIHUH AuaMeTp GaH-
Jaxa U Ap.); [ - JJIMHA CONpPSHKEHHS; BCE IMHEHHbIE pa3Mephl B MM;

— MaTepHalibl COEHHAEMbIX AeTajled M IapaMeTphl LIEpOXOBaTO-
CTH FIOBEPXHOCTEH;

— cnoco6 cOOpKH (3anpeccOBKOM WM HAarpeBOM BTYJIKH).

Tonbop mocaaxu xoneca Ha Bajn (3y6uaToro BeHuUa Ha 000a) BbI-
TIOJIHSAIOT B CJIEAYIOLIEM MOPSKe.

1. Cpednee xonmaxmmnoe oasierue (H/MMz)

p=2KT/(xd’1f),

rae K — kosdduumneHT 3anaca clenneHus.

Ocesy1o cuny F,, AeHCTBYIOUIYIO B 3alENICHHH, B PacyeT He
NPUHHMAIOT: KaK MOKAa3bIBACT aHAJIM3, FIOCHE IpUBEACHHS ¢t Fy u F,
AHaMeTpy d COEOUHEHUS, BIMSAHHE OCEBOH CHUIbI OKa3bIBAETCH HE3Ha-
YUTCNBHBIM (C YUYETOM CHIIBI Fa JaBJICHHC YBCIHYHBACTCA INJIA OHITUHI-
PHYECKHX H yepBauHbIX konec B 1,005 pasa, a i KOHMUECKHX KONec €
Kpyroesim 3ybom B 1,02 pasa).

KoadpuuueHt cuennenus (TpeHus) f npuHuMalor no tabn. 5.3.
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5.3. 3nauenus kodpPuLHEHTA cLHenieHAS (TPeHHs) [

- Martepuan 3HaueHus f npu cOopke
napsl BaN—BTYyJIKa NpPECCOBAHHEM HarpeBom
—CfTanb—qyryH 0,07 0,14
Cranp—Ttans 0,08 0,14
Cranb—OpoH3a (naTyHb) 0,05 0,07
Yyryn—-OpoH3a (natyHb) 0,05 0,07

2. Jegopmayus demaneit {MKM)
§=10"pd(C,/E, +C,/E,),

rae C\, C; — k03¢ duUneHTsl XKEeCTKOCTH:
C. =i+ /ay ) [1-(a/dy]
= @ay ) [i-Gara)y] ow

E — monynb ynpyrocts, HMM™: 0na cmanu — 2,1 - 10°, uyzyna —
0.9 - 10°, oaossnnoi 6ponset — 0.8 - 10°, ezoavesnnoit Gporser u aamymu — 10°;
n — koapduument [lyaccona: s cmanu — 0,3, yyeyna — 0,25, 6ponset,
aamyHu —0,35.

3. [lonpaexa Ha oOmamue MuKpoHepogHocHel (MKM)

u =5,5(Ra, + Ra,),

rae Ra, v Ra, — cpeanue apudmeTHyeckue oTKIoOHeHHs npoduns no-
BepxHocTed. 3HaueHun Ra, MkM DepyT w3 ueprexed nerancd Wiu rno
Tabn. 16.2.

4. [Tonpaska na memnepamypuyio oegopmayuro (Mxm). [lpu noa-
Bope nocanky 3y6uaThIX BEHLIOB YEPBAYHBIX KOJIEC, KOTOPbIE HArpesa-
10TCa npu paboTe mepeaayuu A0 OTHOCHTENBHO BBICOKMX TEMIEpaTyp,
YUMTLIBAIOT TeMneparypHble aedopMalliy LEHTpAa W BeHLA Koneca,
OCnabnsiowmue Harsr,

8, =10°d|(, - 20°)ax, — (1, -20°)ax, ]
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3pechk ) M f; — cpenHAs O0BEMHas TEMNEPaTypa COOTBETCTBEHHO
oboza ueHTpa H 3y6anoro BEHLIa KoJieca. 3Haqeﬂuu K03 HLMEHTOB O,
1/°C: o8 cmanu — 12 - 10%; uyzyna — 10 - 10°; 6pownsst, namynu— 19 - 10°.
5. Munumanenviit namse (MKM), HeoﬁxouHMbm UIg  niepesavM
BpALAIOIIEr0 MOMEHTA,
V], =8+u+s,.

6. Maxcumanvhpiil Hamsiz (MKM), IOITYCKaeMbIH IIPOUHOCTHIO JeTaNei,
[N ] max [6] max T4

3nech [8]max = [2]max 8/p, MKM — MAKCUMANLHAR Oeopmayusn, no-
ItycKaeMast POMHOCTHIO AeTasel, Iae [Plmax (H/MM®) — Maxcumansioe
daeneHue, NOIYCKAaeMOe TPOYHOCTHIO OXBATBIBAIOUIEH (MM OXBATHI-
BAEMOit) JeTaiu, MEHbIIEE U3 IBYX

[p]maxz =0’50r2[1_(d/d2)2] WiH [p]maxl :0,50‘T1[l-(dl/d)2].

3mech Oy, O — Mpeaen TEKY4ECTH MaTepHala COOTBETCTBEHHO OXBa-
ThiBaIOMIEH M OXBaThIBaeMOi Aetanu, H/mm’,

Jna cnrownozo sana (d, = 0) [plnaxt = Oq1. [Ipenens Tekydects o,
HEKOTOPBIX MaTepHasIOB AaHb! B Tabn. 5.4 u 12.7.

5.4. Ilpefennl TeKyHecTH G; HEKOTOPBIX MaTEPHAIOB

Amo-
Marepuan |Crans [Ctanes |CH30 | BpO10®i |BpOSLSCS | BpA9XK3JT MUHM-
3501 45 eBbiii
CIuIaB
J16
O, H/mm? 140
(ans uyryna | 280 | 650 | 375 | 200 90 200 | 330
Go2/C
0,2/90,2¢cx)

7. Betbop nocaoku. Ilo 3naueHUIM [N}y, M [N}y BbIGHpaOT U3
Tabn. 5.5 ofHY U3 NOCA0K, YAOBIETBOPAIOWIMX YCIOBHAM:

Nuin 2 [N]min H Nmax = [N}rnax (51)

[TpusogumMete B Tabn. 5.5 3HaUYeHHSA MHEUMANBLHOTO Nyin U MaKCH-

MAanbHOTO Ny, BEPOATHOCTHBIX HATATOB MOJCYMTAHB! MO (opMyJiaM,

YYMTHIBAIOLMM PacCeMBAHHE Pa3MEPOB Bajla U OTBEPCTHA M, KaK Clie/l-
CTBHE, PaCCEHBAHHE HATATA,
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5.5. 3BaveHHs MHHUMAIBLHOTO Ny, H MAKCHMAJIBLHOTO Npay
BEPOSTHOCTHBIX HATATOB PeKOMEHyeMBbIX HOCAA0K

Hnrepsansi

HAMETPOB
d, MM

3HaueHns HAaTAT0B N/ Noax, MRKM, IS TOCAROK

H7| H8 ||H7|| H7 | H7 | H8 | H7 | H8 | H8 | H8
16 || s7 | s6]| s7 | t6 | u8 | u7 | x8 | z8 }za
13

8
24 1251293242528 |12

Cg. 30 no 40

59 | 53 | 61 | 58 | 88 | 78 [ 108|140 | 175
1

Cs. 40 10 50 3 (242535425269 (108]152
e 59 | 53 ) 61 | 64 | 98 | 88 | 125 | 164 | 207

18 | 30 | 32 |43 | 55 | 66 | 90 | 140|193

44

15

44

18 ph) 90

53 | 72| 65| 74 | 78 | 119108 { 154 | 204 | 258
20

55

24

Cg. 50 no 65

24 | 36 | 38 ) 52 |70 | 81 |114)178 241

Cs. 65 no 80 78 | 71 | 80 | 87 | 134|123 | 178 | 242 | 306

29 | 44 | 46 | 64 | 86 | 99 | 140|220 | 297
65 | 93 | 85 | 96 | 105) 162|149 | 216|296 | 373
27 (37 (52|54 |77 |106|119}172|272|362
51 | 68 [ 101 93 {104 | 118182169 248|348 | 438

Co 0o la0| 12132143 | 61|64 91 |126 142204320425
e 59 { 79 [117[108 1201382141193 (292410514

34 | 51| 69 | 72 {103 155|171 |236|370 | 490

Co 10m160) 59 | 81 {125 | 116 | 128 150 | 243 | 227 324 | 460 | 579

12 | 37 | 59 | 77 | 80 | 115166 | 182 | 266 | 420 | 355

Co.16020180) 5o | g4 | 133 | 124 | 136 | 162 | 254 | 238 | 354 | 510 | 644

14 | 41 | 66 | 86 | 89 | 130185203 } 299 | 469 | 619

Cs. 24 00 | 884 &2
18020200 o | 95 | 152 | 140 | 155 | 184 | 287 | 269 | 401 | 571 | 721

14 | 44 | 74 | 94 | 97 | 144 | 207 | 225 | 334 | 524 | 689
(h‘ — —— —— — — ——— —— ——14 == —— —
2010225 5 | 98 1160 ] 148 | 163 | 198 | 309 | 201 | 436 | 626 | 791

14 | 47 | 84 | 104 | 107 | 160 | 233 | 251 | 374 | 589 | 769
Cs. 14 147 | 84 110411071160 1233 § 251} 373182} 769
250250 o | 101 | 170 | 158 | 173 | 214 | 335 | 317 | 476 | 691 | 871

15 | 53 |95 117|121 | 177|258 | 278 [ 418653 | 863
Ce.25 15133 ) 35 [ LA LI 200 28 1 28 902 | 202
02D 77 [ 115|191 | 179|195 (239 | 372 {352 | 532 | 767 | 977

15 | 57 | 107|129 | 133 | 199|293 | 313 | 468 | 733 | 943

C. gl B
2020315 77 | 119 1203 | 191 | 207 | 261 | 407 | 387 | 582 | 847 |1057

Cg. 80 no 100 —

H7
pé
A
36
7
36
9
44
9
44

0
51
10

Cs. 100 o0 120

———

5~ 10292 129



B pamke JaHbl MMOCaJKH, NPEANOMTHTEILHO PEKOMEHIyeMble 1S
NIPUMEHEHUA, BYMS YePTaMH MOJ4EPKHYThl PEKOMEHIYEMbIE MOCAJKH.
B oTaenbHbIX 000CHOBaHHBIX CNyyasX AOIYCKAETCs BHIOOP MOCAAKH He
BXOJfLEeH B UUCIIO PEKOMEHAYEMBIX, HO IOMTYCKAeMbIX K IPUMEHEHHIO.

8. JIna BeiOpaHHOM MOCANKU OMpEAENSIOT CHILY 3alPECCOBKH WM
TeMInepaTypy Harpesa BTyJIKH (OXBAaThIBAIOLEH JeTAIH).

Cuna 3anpeccosku, H,

Eo=ndl poy fos

TA€ Prmax = (Vmax — 4)D/0, H/mM? — naBiieHue OT HATAra Nygy BBIOpaHHOM
nocaaky; f, — kod3pdunueHT cuerieHns (TpeHus) NpU NMPECCOBAHUH —
€0 3HaUEeHMS NPUBEAEHBI HIDKE JUTS PA3IHYHBIX MATEPHAIOB Maphbi:

(05 1) 1 5w v: ) ) 0,20
CTab~UYTYH . .. ..o i 0,14
Crans—6poH3a, naTyHb . . . ... ... 0,10
YyryH—6poH3a, naTyHb . . .......... 0,08

Temnepamypa nazpesa oxeamvigaiowen demanu, °C
1=20°+(N,, +2,)/10° d a,),

rae Zes — 3a30p, MKM, ana yao6cTea cGopxH MPUHUMAKYT B 3aBHCHMO-
CTH OT AHameTpa d Baja:

d, MM ¢B.30 10 80 cB. 80 no 180 cs. 180 no 400

Zes, MKM 10 15 20

Temneparypa HarpeBa AomkHa ObITh Takoif, uto6wl He mpo-
MCXOJHIO CTPYKTYPHBIX H3MEHeHMit B Matepuane. [na cmanu
[£] =230 ... 240 °C, oaa 6ponsw [t] = 150 ... 200 °C.
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Taxasa 6

KOHCTPYUPOBAHHE MOJIIMITHUKOBBIX Y3JIOB

[pn npensapyuTebHON KOHCTPYKTHBHOW npopafoTke mo pekos
menauuaM 1. 3 6y BBIOpaHbl THIM, KIAcC TOYHOCTH M C:x 2Ma YCTa-
HOBKM TOALUMMHUKOB. Ternepb HYXKHO ONpeAeNMTh CHIbI, E{arpyxkato-
qMe MOALIMITHMK, NMpou3BecTH Moadop NOAIIMIHHKA 110 CTa THYECKOH
WM OMHAMHYECKOM Ipy30NOABEMHOCTH, OKOHYATENBHO Y’CTaHOBHTh
OCHOBHBIE pa3Mephbl MOAIUMITHAKA, KOHCTPYKTHBHO OpOPMHTE ONOPpHL.

6.1. Onpeaenenne cHjl, HAFPYKAIOIMHX NOJ LA IHE K H

1. Onpenenenne paxHaabHbIX peaknuii. PaguansHyno peakuuio
OALIMIHAKA CYHTAIOT MPUIOKEHHON K OCH BaJIa B TOUKE NnespeceyUeHisd
¢ Hell HopMaJiH, MPoBeICHHOH Yepe3 cepe/IMHY KOHTaKTHOM [Ls101UaRKH.
Jins paouanbHbix nOOWUNKUKOG 3Ta TOYKA pacroioXeHa Ha cepelHHe
WHPHHBI MONWWIHUKA. 1A paouansHo-ynopHelx NONUMITEIMKOB pac-
CTOAHHE @ MLy 3TOH TOYKOH ¥ TOPLOM MOALIMITHMKA MO2KeT ObTh
omnpeneneHo rpaduvecky (puc. 6.1) WK aHATUTHYECKH:

MOALIMMTHHKH LIApHKOBbIE PaJHaIbHO-YTTIOPHEIE OHOPSA_THbBIE

a=0,5[B+0,5d+D)tgal;

Lwe
A st
% I )
el 1
\ ~tt
‘ - R | A=) a
8 T
Puc. 6.1
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)

6)

I:\\‘\-_\\-’.a
|

Puc. 6.2

NOAUHUITHHKH POJIHKOBLIE KOHHYCCKHE OOHOPAOHLIC
a=0,5[T+(d+D)el3].

UInpuny B konbua, MOHTaXHYIO BbICOTY 7, k03(pHLHEHT e oce-
BOIO Harpy>eHWs, yroi ¢ KOHTaKTa, a TaKkKe AuameTpsl d U D npuxu-
MaroT no tabn. 19.18 ... 19.26. BoluepuynBaHHe BHYTPEHHEH KOHCTPYK-
UMM NOAIIMIHHAKA CM. HHXKe pasd. 6.14.

PaccTosHHe MeXay TOYKAMH NPUIIOKEHHUS paaHaIbHBIX peaKLHi
NPH YCTaHOBKE pafina/lbHO-YNOPHbIX MO HIHUKOB M0 CXEME:

gpacnop {pHc. 6.2, a) I =1,-2a
gpacmsadicky (puc. 6.2, 6) =1+ 2a,

rae [, — paccTosHMe MeXAy IUMPOKHMU TOPUAMH Hapy)XXHbIX KoJell
NOJILHNHHKOB; g — CMELEHHEe TOYKH NPUIIOKEHHA panvalbHON peak-
LMK OT TOpUa NOALUMITHHKA.

Paouanvuvie peaxyuu R,, R,; onop onpedensiom u3 ypagHenus
pasHogecus; CyMMa MOMEHTOB BHELLHHX CHN OTHOCHTENBHO paccMart-
pYBAEMOH OMOpbl H MOMEHTA peakuudd B APYroi Oonope paBHa HyJIO.
[Tpumepsl pacyera cM. B 1. 13,

2. Onpeaenenne oceBbiX peakuni. [Ipy ycTaHOBKE Bana Ha ABYX
pajvanbHbIX LUAPHKOBBIX NOAUIMIHKKAX OCEeBad cHNa R,, Harpyxatolas
NOALUKITHUK, paBHAa BHEUIHEH oceBoil cune F,, AeHcTByrolleH Ha Ball.
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Cwiy F, BOCIIpHHHMaeT TOT e’ a=1g°
[OALIMITHHUK, KOTOpBIA orpanu- 0,60 {

4MBACT OCEBOC TepeMelleHye i ]
pana TNOA JAeHcTBHEM 3Toi 0,50 }—— - %
CHJBI. / £
Mpu ycTaHoBKe Bana Ha  (g4g x=12°
ABYX PaaMaIbHO-YMOPHBIX MOA- /
[IHMHHKAaX OCceBBIe CHIBI R,),
R, Harpyxarolue NOAIIHI- 02 0% 06 O8R-/Coyr
HUKH, HAXOIAT C YYETOM Oce-
gutx cocmaensiomyux Rg, Rg, Puc. 6.3

BOIHUKAIOWUX OM 0eliceus pa-
Ouanerbix peakyuii R, R,; 6credcmeue HAKIOKA KOHMAKMHBIX TUHUL,

Ana wapuxossix paduanbHo-ynopHsixX NOAIMIHHKOB ¢ Y2R0M
xoumaxma o, < 18°

R;=¢€'R,
rae €' — Ko3p(QHIHeHT MUHHMaJIbHON OCEeBOM HAarpy3KH.

B nopummnankax Takoro THNa AEHCTBUTENbHBIH Yroji KOHTaKTa
OT/AMYAETCA OT HAYaIPHOIO W 3aBHCHT OT paJHalbHON Harpy3ku R, u
$a30Boi#i cTaTHueckoi rpysonoabemHoctd Cy. IToaroMy kodhduimeHT ¢’
MPUHUMAIOT N0 IpatuKy puc. 6.3 B 3aBUCHMOCTH OT oTHOLIEHUS R, / Cop

Ana wapuxossix paduanrsHo-ynopHsIX nOOMLUNHUKOS C Y2IoM
xormaxma o. 2 18° e’ = e U R, = e R, 3HaueHus koadpuuueHTa e oce-
BOTO Harpy>x€Hus NMPHHHUMAIOT Mo Tab. 6.1,

na konuveckux ponuxoessix: e = 0,83¢ u R; = 0,83 e R, 3nave-
HHUA K03 pULIMeHTa e MPHHUMAIOT o Taba. 19.24 ... 19.26.

Jna HopManbHOH paboTel paaMaNbHO-YMOPHLIX MOALUIMITHHKOB
HeoOxoxuMo, 4TOOBI B KaXaoM ofope oceBas CHWIa, Harpyxaromas
NOMILHMITHHK, Ob11a OBl HE MEHbILIE OCEBOM COCTABJAAIOMIEH OT neHCTBHA
PaguanbHBIX HArpy3oK, T.€.

Ral 2 Rsl H RaZ 2 RsZs (6‘ l)

Kpome Toro, 2o/mkHO GBITh BLINOIHEHO YC/IOBHE PABHOBECHS Bajla —
PaBeHCTBO HyNIO CyMMBI BCEX OCEBBIX CHJI, AEHCTBYIOWIMX Ha Bal. Tu-
NOBble ¢XeMbl Harpy>keHHsa NMpHBeAeHH Ha puc. 6.4, a, 6. Hanpumep,
AL cxeMbl Mo puc. 6.4, a HMeeM:

R,+F,—R,=0. (6.2)
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Fa R
Roy ——- a2

Ry ' Rra

Puc. 6.4

6.1. 3uauenust xo3¢PuuHeHTOB X, ¥ H € A1 APHKOBBIX
PAAHAALHBIX H PARHAJILHO-YIOPHBIX NOAIMHIHAKOB

OTHOocH-) [TOAINITHNKH

IMoaUMnHNKY ABYXpAOHbIE
Tun |q,°jTensHast | OAHOPAAHbBIE

el o wa| RAVR)>e | RAVR)Se | RAVRY>e | ©
HHKA iR/Cor | X Y X Y X Y
0,014 2,30 2,30 | 0,19
0,028 1,99 1,99 | 0,22
Lilapu- 0,056 1,71 1,71 | 0,26
KOBBIH) | ( g4 1,55 1,55 | 0,28
paau-

anb- 10 10,110 | 0,56 | 1,45 | 1,0 | 0 {0,561 1,45]|0,30
HbIX

0,170 1,31 1,31 1 0,34
0,280 LIS 1,15 | 0,38
0,420 1,04 1,04 1 0,42
0,560 1,00 1,00 | 0,44
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Hpodonxcenue mabn. 6.1

- OMIIHUITHHKH

Tun a,oi:li(:g; rtl)nﬁo;:[znuzle TMoAWHNHUKY ABYXPARHBLE
;‘P’l’;’_ g;f;; RJVR)>e | RAVR)<e | RJVR)>e | €

HHKA iR/Cor | X Y X Y X Y
- 0,014 1,81 2,08 2,94 10,30
0,029 1,62 1,84 2,63 | 0,34
0,057 1,46 1,69 2,37 | 0,37
0,086 1,34 1,52 2,18 | 0,41
121 0,110 | 0,45 | 1,22 | 1,0 | 1,39 | 0,74 | 1,98 | 0,45
1Lapu- 0,170 1,13 1,30 1,84 | 0,48
KOBbIi 0290 | . (1,04 , | 120 1,69 { 0,52
panu- 0,430 [ | 1,01 1,16 1,64 | 0,54
aIbHO- 0,570 1,00 1,16 1,62 | 0,54
ynop- 0,015 1,47 1,65 2,39 10,38
Hbl 0,029 1,40 1,57 2,28 { 0,40
15 0,058 | 0,44 | 1,30 | 1,0 | 1,46 | 0,72 | 2,11 { 0,43
0,087 1,23 1,38 2,00 | 0,46
0,114 1,19 | 1,34 1,93 | 0,47
0,176 1,12 11,26 1,82 | 0,50
0,290 1,02 1,14 1,66 | 0,55
0,440 1,00 1,12 1,63 | 0,56
0,580 1,00 1,12 1,63 | 0,56
32 - 1041087 1 |092]067]|141]068
36| - [0371066| 1 | 066060} 107]!095
40f - [035]057] 1 [055]057]093 1,14

NpuMeuanus: 1. 3HadeHud X, ¥, e Juid MPOMEKYTOUHBIX 3HAYCHAH
OTHOCHTENbHOM OCEBOM HArpy3KH HMIH I yrfia o KOHTAaKTa ONpeaestoT
NHHelHo# HaTepnonAuuei. 2. { — yucno pagos Ten kaseHud. Ilpu a = 0° Bo
BCex ciydasx npuHMMaioT / = 1. 3. B HacTosllee BpeMs NPOMBIILICHHOCTD
NEPEX0aUT Ha BBUTYCK pagHalbHO-yNOPHBIX WAPHUKONOMMNITHAKOB C YIIIaMH
ﬂnaxm 15, 25 1 40° (BMecTo 12, 26 1 36°), cM. [10].
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B Tabn. 6.2 npuBeaeHb! GOpMyibl 118 ONPEACTIEHHA OCEBBIX CHII
R, ¥ R;; B OTOENBHBIX YAaCTHBIX CIIy4asX.

Ilpy HanpaBseHUH BHelIHeH oceBol cHibl F, MPOTHBOMNONOXKHOM
nokasaHHoOMy Ha puc. 6.4, nans ucnons3obBaHua ¢opmyn Tabn. 6.2
NpeBapHTENIbHO CJIEAYET H3MEHHTh 0603HaYeHHs onop: [ Ha 2, 2 Ha /.

6.2. PopMyJibl I ONpeNe/ieHHs 0CeBbIX CHJI, HATPYKAOIIAX
PadHATbLHO-YIOPHbIE HOAINHIHHKER

VCnoBHA HAarpyXeHUs OceBbie UMb
> >
Ryzly  £20 R,=R; R,=R,+F,
Rsl < R.\'Z; F:: 2 sz - R.\l
R.rl <R.«2; Fa<Rx2_Rxl R —R.sz’ Ral=RaZ"Fa

6.2. ITonGop noAITHNHHKOB N0 CTATHYECKOH rpy30N0XbeMHOCTH

OcHoBHOH kpuTepuii paGotocnocobHocTH M mopsaaok moabopa
NOJMIHNHUKOB 3aBUCUT OT 3HAUCHMS YaCTOTH! BpALUEHUA KOJblA.
HogwHnHukK BEIGHPAIOT 1O cramuyeckol 2py30n60LeMHOCMY, €CIH
OHM BOCMPMHHMALOT BHELIHIOIO HAPY3KY B HETIOABHKHOM COCTOAHHH
WIH NIpH ME[UIEHHOM BpalleHMH (n < 10 mun™"). Homumnuuky, pabo-
TatolMe npu 1 > 10 Mun", BRIGUPAIOT no OunaMuveckoi 2py30nody-
eMHOCmUY, pPacCYUTHIBasA ux pecypc mnpu TpeGyemoi HaJIEHOCTH.
HMoamumankm, pa60Talomue npy yacToTe Bpaienus # > 10 mun’ M
Pe3KO MepeMEeHHOH Harpyske, Taloke clefyeT MpOBEPSTh HA CTaTHue-
CKYIO rpy30NnOaAbeMHOCTb.

Hon6op MoALIMIHNUKOB MPOM3BOASAT [N obenx omnop sana. B He-
KOTOPbIX M3JIHAX, HANIPHMEp B peAyKTOpax, A5 00eux ornop mpuMe-
HAIOT MOMUIMITHMKH OJHOrO TWMa M oAHOro pasmepa. Toraa nod6op
evinoansiom no Haubonee nazpyocentoti onope. Yluorga us cootHolue-
HM# pagHalbHEIX M OCEBBIX CHJI HEJb3s 3apaHee C YBEPEeHHOCTHIO CKa-
3aTh, Kakas onopa 6onee Harpyxena. Toraa pacyer BefyT mapaswiens-
HO A1 0feHx omop A0 MOJy4eHHS 3HAYEHHIl IKBUBAICHTHLIX Harpy-
30K, M0 KOTOPEIM M ONpeesioT 60siee Harpy)XXeHHYIO ornopy.

Pacyer nMoAMHOHHKOB HAa CTATHYECKYI0 IpY30NOABEMHOCTD.
Jlns Ha3HAuEHHOTO MOALIMITHUKA BBITUCHIBAIOT CIEAYIOLIHE JaHHBIE:

ONfl  WiapUKOBbIX PAOUQILHEIX U DAOUANBHO-YNOPHBIX — W3
Tabn. 19.18 ... 19.20, 19.23 3HadeHune 6a3080i craTHYeCcKON paauais-
Ho#l rpysonoabemuoctu Cy,,
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O POAUKOBBIX PAOUTLHBIX U PAOUATOHO-YNROPHbIX (KOHMYECKHX) —
w3 1abmn. 19.21, 19.22, 19.24 ... 19.26 3Hauenne Co,.
[Ipu pacueTe Ha CTaTHHECKYIO MPY30NOALEMHOCTL NPOBEPSIOT, HE
GyHeT 11 pajManbHas Harpy3ka R, Ha MOALIMITHMK fIPEBOCXOIUTE CTa-
THHECKYIO TPY30NOABEMHOCTh, YKA3aHHYIO B KaTaNore:

Rr S C(),-.

Ecnv craThyeckas Harpy3ska COCTOMT M3 paguanbHodl R, W
oceBoi R, COCTaB/IAIOMINX, TO ONPEACIAIOT IKEUBAIEHMHYIO cImamuye- -

cKyI0 pacuansryio Hazpysky Ro..

[nsa paouanvHuix U paouQnbHO-YROPHBIX WADUKONOOWUNKUKOS U
PAOUATBHO-YNOPHBIX PONUKONOOULUNHUKOB.

ROr =X0Rr+YORa "

3HaueHua kodpuumeHTa Xy paaHanbHOM CTaTHYECKOH Harpys3ku
1 kod(pHLUMEHTa Y, OceBOIi CTATHUECKOH Harpy3ky NpHBeaeHsI B Tad. 6.3.

6.3. 3navuenns ko3pPHUHERTOB X) H ¥) /15 PANHATILHBIX H
PAIHAABHO-YIOPHBIX NOAMHNHAKOB

TMoMImMMHAKY Onuopsnubie | JIByxpanHele
Xo Yo Xo Yo
[llapukoBsie pagnanbHble 0,6 0,5 0,6 0,5
12 0,47 0,94
IllapukoBsle paguanbHO-yrop- | 15 0,46 0,92
HbIC ¢ HOMHHANBbHBIMH YIJIaMH 25 0,5 0,38 1 0,76
KOHTAKTa o, 2% 037 0.74
36 028 | ' | 0,56
40 0,26 0,52
Hlapukoshbie 1 poNUKOBEIE CaMOyCTa-
HaBnuBaroumecs (o # 0°), pormkossie] 0 [0:22¢tg 1 0,d4ctgar
panmansHo-ynopHsie
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SKGUBIEHRMHAR HAZPY3KA He Modicem Obimb MeHblue PAOUATLHOU.
Ecnu npy BBIYMCIIEHHH MOY4aloT Ry, < R,, TO ANA pacueTa NnpuHUMa-
10T Ry, = R,.

Craruueckas NpoYHOCTh obecneyeHa, ECiH BBITNIOITHEHO YCIOBHE |

ROr COn
rae Co, — CTaTH4eCcKast paayalibHasa rpy3onoaAbEMHOCTD NOAUIHITHHKA.

6.3. Ilox6op NOAUIHITHHKOB 0 AMHAMHYECKOH rpy30n0XbeMHOCTH

[Toabop NMOAMIMMHMKOB BBIMOJHAIOT MO Haubosee HarpyXeHHOH
onope. Ec/iv U3 cOOTHOMIEHUS pazualbHBIX H OCEBbIX Harpy30K Hellb3s
3apaHee ¢ YBEPEHHOCTBIO CKa3aTb, Kakas ornopa Oonee HarpyxeHa, To
pacueT BEXYT OAHOBPEMEHHO U1 06eHX onop A0 NOJyHeHHs 3HaUeHH
3KBMBAJIEHTHBIX AMHAMUYECKMX HArpy3ok Rz W Rp, Mo KOTOpLIM H
onpenensioT 6osee HarpyKEHHYIO OTOpY.

Hexoonvie Oannvie 0na noobopa nOOWUNKUKOS nO OUHAMUYECKOU
epyzonoovemrocmu:. Ry, R, — paavanbHasg Harpyska (paguaibHas pe-
axima onopbl), H; F, — BHelIHAs oceBas cwia, JefCTByloLas Ha Bai, H;
7 —4acTOTa BPALLEHH KolbLA (kak npaBMIIO, YACTOTA BpallleHUs Bana),
MHH'; d — IMaMeTp nocanouHo# nosepxuocm BaJia, KOTOpbIH OepyT U3
KOMIMOHOBOYHOI cxeMbt, MM; L/, L' . — TpebyeMsilii pecype (aonro-
BeYHOCTH) NpH 90 %-o#i BepoaTHocTH Ge3oTkasHoM paborbl moawun-
HMKAa COOTBSTCTBEHHO B MJH 00. WIM B Y; YCJIOBHMSA 3KCIUTyaTalldH
NOAUKITHUKOBOrO y3/1a (BO3MOXKHas neperpyska, pabouas temmepary-
pau ap.).

Tloabop noAMIMIHMKOB KauyeHUs BBITONHAIOT B TaKoH nocjieaoBa-
TEJIBHOCTH.

1. IpenBapuTebHO HA3HAYAIOT THIT M CXEMY YCTAHOBKH MOALIMII-
HHUKOB {(CM. paszensl 3.2 1 3.3).

2. JIna Ha3Ha4e€HHOro MOJUIMITHMKA BBIMMCHIBAIOT ClEAYIOLIHE
JaHHble:

— ANA WAPHMKOBBIX PafMaJbHLIX W PagManbHO-YIIOPHBIX € YIJIOM
koHTakTa o < 18° u3 Tabn. 19.18 u 19.23 3Hauenus 6a30BLIX THHAMM-
yecko#i C, v cratuveckoit Cy, paavanbHLIX MPy30N0AbEMHOCTEI;

— JU1A IIAPUKOBBIX PaJHANBbHO-YIOPHBIX C YIJIOM KOHTakTa o > 18°
u3 1abn. 19.23 sHauenue C,, a U3 Tabn. 6.1 3HaueHus ko3pduLKeH-
TOB X paauanbHOH, Y oceBoil Harpy3ok, koag¢uumeHTa e oceBoro Ha-
rpy>XeHHs;,
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— AN KOHUYECKMX PONMKOBBIX M3 Taba. 19.24 ... 19.26 3HaueHHd
C,, Y ¥ e; a Taioke npusuMaloT X = 0,4,

3. U3 ycnosus pasHOBecHS Bana (6.2) U yCNOBHA OrpaHHYEHHs
MHHHMAJIBHOTO YPOBHS OCEBBIX HArpy30K Ha pajHaibHO-YNOPHBbIE
NOALMITHAKY (6.1) onpeaensioT oceBbie CHIB! R, U R,;.

4. JIng noAUIMIHHKOB INAPHUKOBLIX PalMaNbHEIX, 4 TAKKE LUAPH-
KOBBIX PafManbHO-YMOPHBIX C YINIOM KOHTakTa o < 18° mo Tabn. 6.1 B
3aBUCHMOCTH OT OTHOWEHHUA R,/Cy, HaXoasT 3HaueHusa X, Y U e.

5. Cpasuusarot oTHoweHHe R/(VR,) ¢ koadduuueHTOM € 1 OKOH-
yaTeNbHO MPUHUMAIOT 3HaueHHA Ko3pdHuMeHToB X 1 Y- npu RAVR,) < e
npuHuMaT X = 1 v ¥ = 0; npn R/(VR,) > e 1na NOALIKHNHKMKOB WIApH-
KOBBIX PaZHANBHBIX H PAAMAJIbHO-YTIOPHBIX OKOHYATENBHO MPHHHMAIOT
3anKCcaHHble paHee (B M. 2 K 4) 3HaueHHUs kodbduumenTos X u ¥.

3neck V — koaphunMeHT BpalteHHa konbla: ¥ = |1 npu BpaieHnu
BH’)’I‘peHHeFO KOJIbHA MOALUUNHHUKA OTHOCHTCIIBHO Hal'lpaBIleHHZ paau-
anbHOH Harpy3ku ¥ ¥V = 1,2 npu BpallieHHH HApY>KHOI'0 KONbLa.

Jlns deyxpsaoHbx KOHMYECKHX POMMKOBbLIX NOAIIKITHMKOB e = 1,5 tga;
npu R/(VR,) < e xospdpunmentet X = 1 u Y= 0,45 ctga, a npu R/(VR,) > e
koo duuuents X = 0,67 u ¥ = 0,67 ctga.

6. BeruMcnsOT S5KBUBAIEHTHYIO TUHAMUYECKYIO HATPY3KY:

— paduanbHy0 LIS INAPUKOBBLIX PagWAIBHLIX M LIAPUKOBBIX HIH
PONMKOBBIX paJNajibHO-YMIOPHBIX

R; =(VXR, + YR, KK ;

— paouaIbHy10 U1 NOALIMIMHHKOB ¢ KOPOTKMMH LIWIMHAPHYECKH-
MM POJIHKAMH:
R; =R KiK.

6.4. 3navenun ko3ppuunenTa AMHAMHIHOCTH K5 HATPY3KH

Xapakrep Kg O61acTh MPUMEHEHUS
HarpysKku
o MaJloMOILI{HBIE KHHEMATHUECKHE DENYK-
Criokofitas Ha- 1,o TOPBI H 111u HBoABl. MexaHuiMel ; jll-lyx
bl . Bl
Ipy3ka 6e3 ToJI- P 6p T Py
4KOB KpaHoB, 6nokoB. TanH, KoWKH, py4Hble

ne6enxu. [lpusoap! ynpasneHus
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IIpooonscerue mabn. 6.4

Xapaxtep K O6nacTh NpUMEHEHHUA
Harpy3ku

Jlerkne Tomuku;| 1,0... 1,2 [[IpeunsnoHuble 3yOuaTbie Mepenauy.

KpaTKOBpEMEH- Mertamiopexyuiye CTaHKH (KpoMe CTpo-

HBIE MEPETPY3KH raibHbIX, AONOEKHBIX W UUTM(OBATL-

ao 125 % Ho- HbIXx). ['Mpockonsl. Mexanu3mel noabe-

MHHaJILHON Ha- Ma KpaHOB. OJEKTPOTAIH U MOHOpEb-

rpY3KH cosble TesiexkH. Jlebenxn ¢ MexaHnue-
CKMM TipuBOaOM. Jlerkue BEHTHIATOPBI
Y BO3JYXOdYBKH

YMepeHHbie 1,3 ... 1,5 [3ybuarbie nepepaumn. Pedykmopbt écex

TOM4KH; BuOpa- munog. MeXaHU3Mbl TNEpeJBHKEHHS

OUOHHAad  Har- KPAHOBBIX TEJIEXEK M NOBOPOTA KPaHOB.

py3Ka; KpaTko- Bykchl peTscoBOro NoABMKHOrO COCTAaBa

BpPEMEHHBIE [(le-

perpysku Io

150 % wHomu-

HaJIbHOM  Har-

PY3KH

To xe, B ycno-

R —— 1,5 ... 1,8 |MexaHu3Mbl H3MEHEHHUS BbijleTa CTpe-

HOH  HAZEKHO- npt kpaHoB. llnuupeny wnuindosans-

CTH HbIX CTAHKOB. DJ/IeKTPOLINMMHAENH

Harpyzku co

AHAMHTEBHEI- 1,8 ... 2,5 [3ybuatie nepemaun. [IpoGunku

MH TOMGKAMH Korpbl. KpHBOLUIMMHO-IIATYHHBIE Me-

BHOpALIMAMY; XaHW3Mbl. Baiku NpokaTHBLIX CTaHOB.

KpaTKOBpEMEH- MouiHble BEHTHIATOPBI

HbIE€ Meperpys-
ki ao 200 %
HOMHHAaJIbHOH
Harpy3ku
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Ilpooonxcerue mabn. 6.4

Xapaxrep K O671acTh MPHUMEHEHHSA
Harpy3KH

Harpy3ka ¢ cwib-{ 2,5 ... 3,0 [Tsxensle koBoynsie Mauiunbl. Jleco-

HBIMH  yJlapaMH, nuIbHble pambl. Pabouue pOIMKOBBIS
KPaTKOBPEMEH- KOHBEWEPHl KPyIHOCOPTHBIX CTAHOB,
Hbie TEPErpy3K1 * |6AOMHHIOB W CSGUHrOB. X0M0AHAb-
o 300 % Homu- HOe 060pyaoBaHHE

HAILHOH Harpys-

KH

3unavenne kodpduunenta Ky AHHAMHYHOCTH [PHHHUMAIOT O
TabJ1. 6.4 B 3aBUCUMOCTH OT XapakTepa Harpy3kd U o0J1acTH NpUMEHe-
Huf, a TeMnepatrypHoro koddduumerra Kt — no tabn. 6.5 B 3aBHcHMO-
cTH OT pabouel TeMNepaTyphl fpzs NOALIMITHUKA.

6.5. 3HaveHHA TeMIepaTypHoro koddpdunuenta Kt

fos, °C | <100 | 125 150 175 200 225 250

Kr 10 | 1,05 | 1,10 | 1,15 | 1,25 | 135 | 1.4

JUis paboTel NpHU MOBBLIIEHHBIX TEMIIEPATYpax NPUMEHSIOT MOA-
IUMIHHKM CO CMELHanbHOHN cTabunusMpyromei Tepmoodbpaborkoi WK
H3TOTOBJICHHBIE U3 TEIUIOCTONKHX CTaleH.

6. OnpenensioT CKOPPEKTHPOBAHHBIH MO YCIOBHAM TPHMEHEHHS
pacyemubiil pecypc (Q10NTOBEHHOCTDb) NOAUWIMMHHUKA, Y.

C )” 10°

Lloah = az}(R—E 60” 4

rae C, — 6a30Bas panuaibHas JUHAMUYECKAs IPy30MOABEMHOCTD MOJILIMII-
Huka, H; Rp — skBUBajeHTHas QMHAMUYECKas paauvaibHas Harpyska, H;
D — nokazarenb CTeleHu: p = 3 Aaa WAPUKOBLIX U p = 10/3 nas ponu-
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KOBBIX MOALIMITHUKOB; # — YAaCTOTA BPAIUEHHA KOJIbLA, MUH '3 @3 — KO-
3¢dHLHUEHT, XapaKTepHU3yIOWHUH COBMECTHOE BJIMAHHME Ha J0JIOBEY-
HOCTb 0COObIX CBOMCTB MeTailNla AeTaneii MOALIHUITIHUKA H YCNOBHI €ro
JKenayaTauMi (HaIM4YMEe FMAPOJAMHAMMYECKOH TUIEHKH Macia MEeXIy
KOHTAKTHPYIOIIYMMH MOBEPXHOCTAMM JeTaleH MOALUMITHHKA, [1€PEKOCHI
KOJen).

Jns o6stunbix ycroeuidi nprMeHeHUs NOALUMITHUKOB (MaTepHan
OoObIYHOH NIABKH, HallMHMHE NEPEKOCOB KOJIEW, OTCYTCTBHE HAJEXKHOH
THAPOZMHAMHMUECKOH MUIEHKHU Macjla) 3HaueHHA koaddrureHTa a,s:

Hna wapuxonoowunnuxoe (kpome chepuseckux) . . . . . 0,7..0,8
Llna poruxonodusunnuxos xonuseckux . . ............ 0,6 ...0,7
Jnsa poruxonoduwunnuxoe yuruHOpuLeCKux,

WADUKONOOUUNHUKOS CHepUecKUx OBYXPAOHBIX . . . . . 0,5..06

8. OueHHBAIOT MPUrOAHOCTE HaMEYEHHOTO THIOpa3Mepa MOA-
wunHKKa. TToAWMWITHKUK MpUroAeH, eCJIM pacyeTHBI pecypc Goiblue
HJIM paBeH TpeGyeMOoMY:

L 10ah 2 Ll'Oah *

B HekoTOpbIX CliyyasX B OAHOH OMOpe yCTaHaBJIMBAIOT ABA OJH-
HAKOBBIX PpaAMalbHbIX WIH PafHaNbHO-YNOPHBIX OAHOPAOHBIX MNOA-
WWITHKKA, 06pa3ylolyX OAHH MOMIUMITHHKOBLIA y3en. [Ipu aTtoM napy
NOAWHNHHKOB pacCMaTpPUBAOT KaK OAWH ABYXPSAHbIH MOJILHITHHK.
[1pu onpenenenuu pecypca no dopmyne n. 7 BMecto C, NOACTABISIOT
6a30Byr0 AMHAMHHECKYIO palHalbHYIO Ipy30nogbeMHOCTh Creyy KOM-
njlekTa M3 ABYX TNOALUMIIHMKOB: A/  LUAPMKOMNOJLUKITHHKOB
Creyw = 1,625C,, nns ponvkonoMiMnHukoB Cry, = 1,714C,. bazosas
cTaTH4ecKas paguanbHas rpy30noAbeMHOCTb TAKOro KOMIUIEKTa paBHa
YABOEHHOH HOMHHANBHOH rPy30MOIBbEMHOCTH OJHOTO OAHOPSLHOIO
noawWHNHUKA Corep = 2Con

Hpu onpeaeneHdH 3KBHBANEHTHON Harpy3kd Rgp 3HaueHHUS K03(g-
¢unreHToB X M Y NpuHHMAIOT KaK Aff ABYXPSAHBIX MOJUIHITHHKOB:
QIS (APHKOTIOALUMIIHUKOB ~ 1o Tabn, 6.1; s poNMKONOMIMITHHKOB —
nom.S.

ITpumepsl noaGopa NOAMITHUKOB CM. 1. 13.

6.4. Bui6op nocagok Kosen NOANHITHHKOB

PaznuyaioT Tpu ciyuas Harpy>keHns Komnell NOALHITHHKOB!
— KOJIbLIO BPAILAETCS OTHOCHTENBLHO BEKTOPA paqHaNbHOM Harpys-
KM, TOJBEPrasCh TaK Ha3bIBAEMOMY YUPKYAAYUOHHOMY HATPYIKEHHIO,
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— KOJNBLO HENOABWIKXHO OTHOCHUTENBHO BEKTOPA paguanbHOM Ha-
rpy3KH 1 NIOABEPraeTCA MECMHOMY HATPYKEHHIO;

— KOJIBLIO Harpy>xeHO pPaBHOAEHCTBYIOLIEH paaMaIbHOM Harpys-
KO#i, BEKTOp KOTOpPOH HE COBeplIaeT nojHoro o6opota, a Konebnercs
Ha ONpPENEeNeHHOM YUYacTKe KOJIbLa, NoABepras ero xoaebamensHomy
Harpy>keHHIO.

MHoroneTHe# NPaKTHKOH YCTAHOBIIEHO, YTO COCOUHEHUE C GANNOM
WA KOPRYCOM KONey, 8pAWaioWuxcs OMHOCUMENRbHO. 8eKMopa Hazpys-
KU, OOMNCHO OblMb OCYUieCMBNeHO 0OA3AMENbHO ¢ HAMA2OM, UCKIIO-
YaIOLMM MNPOBOpaYMBAHME M OOKATHLIBAHHE KOJBLIOM COMPSKEHHOM
AETaJIM U, KaK CIICJICTBHE, Pa3BaJIbLIOBKY ITOCANOYHBIX MOBEPXHOCTEH U
KOHTAKTHYIO KOPPO3HIO.

Hocaoku HenooBUICHBIX OMHOCUMENBHO 6EKMOPA HAZPY3KU KOAEY
nasuavaiom bonee c6o600HbIMY, TONMYCKAIUIMMH HaTMYKHe HEGONBLIO-
ro 3a3opa, Tak Kak OOKaThIBAHHE KOJIbLAMH COTIPSDKEHHBIX AeTalei B
3TOM CJTyuae He NnpoucxoauT. HeperynspHoe npoBopauMBaHHe HEBpa-
IaloLLerocs KojblLia MOIe3HO, TaK KaK INPH 3TOM HU3MEHSETCH MOoJIoxKe-
HHe ero 30Hb! HarpyxeHus. Kpome Toro, Takoe conpsxeHue oferyaer
OCeBbIe NepeMelLeHHs Koell NP MOHTaXe, MPU peryJupoBaHHH 3a30-
POB B MOALIMITHHUKAX U MPH TEIVIOBBIX AedopMaLMaX BaJIOB.

TToAWUNHUK ABRIAETCA OCHOBHBIM KOMIUIEKTYIOWUM H3IE/IHEM, He
nojyiexalumM B npouecce c6OpkH JoNONHUTENBHON noBoxke. TpebGye-
MbI€ MOCAIKH B COEJTUHEHWH MOIIWNHUKA Ka4eHHs NOMy4aloT Ha3Ha-
4EeHUEM COOTBETCTRYIOIMX MOJNEi JOIyCKOB Ha AMaMeTpsl Bana U OT-
BepcTHs B Kopriyce. J{d MOAIIMIHUKOB KAYeHHS NPUHATO clleAylolee
OT/IHYHE OT OOBLIYHOH B MALIMHOCTPOEHHH CHCTEMBI JONMYCKOB: Mnoje
IOMycKa Ha JWUaMETP OTBEPCTHS BHYTPEHHETO KOMbLA IMOALIMIIHHKA
PacrioNokeHO He BBepX OT HyJeBoi JuHuM (He "B Mmoc"), a BHH3
("B MHHYC"). 3THM rapaHTHPYIOT NOJYHEHHE HAMAZ06 B COSAMHEHHAX
BHYTPEHHEr0 KOJIbLIA ¢ BaJlaMH, HMEIOIMMH 110711 JomycKoB "k", "m",
"n". Tlone gomycka Ha AMaMETP HApY’KHOTO KOJbUA PACMONAraloT Kak
08bIuHO — "B MuHYC" wau "B Teso aetanu”. [loaromy M xapaktep co-
NPSXKEHUS HAPYIKHOTO KOMbLIA C KOPIYCOM TaKoM e, Kak B 0ObIuHON
CHCTeMe JOMYCKOB.
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6.6. PexomMeHayeMbIe MOJIA JOMYCKOB HA AHAMETPLI MOCA0YHBIX
NOBEpXHOCTeH BAIOB

Bug ITone pomycka Bana npu
HarpyXeHus PexuM paboThl MOAIIMNHYKA [YCTAHOBKE MOAIUMITHUKOB
BHYTpPEHHEro LIAPHKO- POJIHKO-

KOJbLA BBIX BBIX
MecTHoe Tpebyetcs rnepemeweHue o6

BHYTPEHHEro KoJbLia Ha
Bany: Rr < 0,07C,
He tpebyercs mnepemetue-

HHe KOJIblLIa Ha BaJTy: hé
0,07C, < R £0,15C,

Uupkyssuu- Beicokue TpeGoBaHus K

OHHOE TOYHOCTH XOJa: Jjss kS
R £0,07C,
0,07C, < Rp <0,15C, js6, k6 k6, mé
Y napbie Harpy3Kku: _ 6
Rz > 0,15C,

Konebarens- | 0,07C, <Rz <0,15C, k6 mé

Hoe YV napHblie Harpy3kH: - né
R > 0,15C,

Jns Haubonee pacrmpocTpaHEHHOro B OGIEM MAUIHHOCTPOEHHH
clyMas MPUMEHEHHS MOJHIMITHMKOB Kj1acca TOYHOCTH O o 1omyckos
BaJla ¥ OTBEPCTHS KOPIyca MOXHO BbiGHpaTh no 1abs. 6.6 u 6.7 (8 Tad-
nuuax Ry — PKBHBaJIeHTHAs AWHaMHK4eckas Harpyska, C, — 6a3oBas qu-
HaMH4eCcKas paJHaibHas rpy30NoAbEMHOCTb TOALIMITHHKA 10 KATanory).

Ha ueprexxe B MeCTax yCTaHOBKH MOJUIMITHUKOB KAUY€HHs yKa3bl-
BAIOT MOCaAKH noJmunHukoB B cootBetcTBuu ¢ ['OCT 3325-85. Ilons
JOMyCKOB Ha AMaMeTp OTBEpCTHs MOALIMNHHKA obosHazaior LO, L6,
LS5, L4, L2 (B 3aBHcHMOCTH OT knacca ToyHoctH 0, 6, 5, 4, 2); nons go-
MyCKOB Ha HapyXXHblif AHAMETP MOAMIKMMHKKA 0603HAYAIOT COOTBETCT-
sento /0, /6, 15, 14, I2. TlpuMeps1 o6o3HaueHuii NOCAOK MOAUIMITHH-
xoB: Ha Ban — 50 LO/K6; B kopryc — @90 H7/10. Ha c6opouHbix uep-
Te)XaX MOALIMIHHKOBLIX Y3JIOB HOMYCKAeTcs YKa3blBaTk TOJNBKO MoJje
JOMyCKa Ha JMaMETP COTPSDKEHHOM ¢ MOJIIMITHMKOM AeTain 6e3 yka-
3aHMA MOJA AOIMYCKA Ha MOCAJOYHBIE AMAMETPbl KOJIEL MOAUIMITHHKA!
50 k6; 90 H7.

144



6.7. PexomMenayemMble OJISt AONMYCKOB HA AHAMETPBI
MOCaX04YHbIX MOBEPXHOCTEl oTBEpCTHI

Bun HarpyxeHus PexxumM pabote noammMnuEnKa [Tone nomycka
Hapy>XHOTO KOJbLa OTBEpCTHA
MecTHOE HapyXHoe KOJIbilO HMeeT BO3- H7

MOXXHOCTB NEPEMELICHUA B OCe-~
BOM HalpaBJICHHH!
0,07C, < Rz < 0,15C,

[upkynsuuonHoe  |HapyxHoe Koiabuo He nepeme-
1[aeTCH B OCEBOM HATPaBJICHUH: N7
0,07C, < Rg£0,15C,

KonebarenbHoe HapyxHoe KonbLO He nepeMe- K7
L[aeTCA B OCCBOM HanpaBneHuu:
0,07C, < Rg < 0,15C,

HapyxHoe KomibL©O Jierko nepe- H6
MeLIaeTcd B OCEBOM HampasJie-
HHM, BBICOKAs TOYHOCTh XOJA:
R <0,15C,

6.5. MoHTaX H J€MOHTAXK NMOAIIKMMTHHKOB

IIpu ycraHoske (MM CheMe) MOAIIMIHMKOB Ha Bajl U B KOpMYC
00s13aTeNIbHBIM SBJIAETCA BBHIMOJHEHHE YCIIOBHS: OCEBYIO CHITY HeoOXo-
A¥MO TPUIUIAABIBATh HEMOCPEACTBEHHO K TOMY KOJIbLY, KOTOpoe Ha-
NpeccoBbIBAIOT (MIIM CHUMAIOT). Hedonycmumo cuny npu Mowmasice u
Oemonmanice nodwunnuka nepedaeams yepes mena xavenus (LapuKu
MM ponukd). B mpoTuBHOM ciiydae Ha JOPOXKAaX H TeNlaX KaueHHA
MOTYT MOSABUTbCS BMATHHBI.
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a) 0)

8)
Puc. 6.5

Ha puc. 6.5, a-¢ nokasaubl BO3MOXKHbIE cOCOOBI YCTAHOBKH NOA-
LIMMHUKOB C MMOMOLLLID MOHT@XHbIX CTAKaHOB Ha Baja (puc. 6.5, a), B
kopmyc (puc. 6.5, 6), onHoBpeMeHHO Ha Ban U B kopryc (pHc. 6.5, 6).
OTBepcTHA B MOHTaXHBLIX cTakaHax (puc. 6.5, a, ¢) mpeaHa3Ha4eHbl
U1 CBODOIHOTO BbIXO/la BO3/yXa W3 NOMOCTH CTakaHa NpH 3aNpeccoB-
Ke MOALIUITHUKA Ha BaJl.

/ .

/A

-l Q' =
Pue. 6.6
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Puc. 6.7

KosibLia noALIMNHUKOB MMEIOT HEBLICOKY!O dkecTkocTh. Jns npa-
BHJILHOM YCTAHOBKM KO/bLIO NOAWMITHUKA CIEYET A0BECTH A0 yYNopa B
3afieyMK. BbICOTY ¢ 3amjIeuMKOB Ha Bajax ¥ B OTBEPCTHAX KOPMycoB
uau cTakaHos (puc. 6.5, 6.6) onpenenser pasmep r (acku Koabua
noawunauka (tabn. 19.18 ... 19.26). BeicoTa 3anneuuka aosnxHa 06-
pa3oBbLIBaThL AOCTATOYHYIO OMOPHYIO NOBEPXHOCTL IS TOPLIOB KoJel
NOALUMIMHUKOB. HanMeHbLIYIO BRICOTY { 3aNJe4HKOB NPUHHMANOT 1O
Tabn. 6.8.

6.8. 3nayenust HAaHMeHbLUEeH BLICOTDbI 7 3aNNEYHKOB

r,Mm | 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0

tLtmm | 1,0 1,8 2,5 3,0 4,0 4,8 5,5 6,5

O6bIyHO 8bICOMY 3GNNEYUKA NPUHUMAIOM DUSHOU NOJOBUHE MOI-
WuHBI KOALYA.

Hns neMoHTaXka NOAWUNHAKOB UCNONbIYIOT BUHIMOBbIE CLEMHUKU.
¢ n1Byma (puc. 6.7, a) wiv ¢ Tpems OTKMAHBIMU TAramH (puc. 6.7, 6). Mec-
Ta yCTAHOBKHM MOJLIMMHUKOB HOMKHBI ObITh KOHCTPYKTHBHO paspaCo-
TaHbI TaK, 4T0OBI MOXKHO GBIN0 yA06HO paboTaTh CbeMHUKAMH,

[Ipu yaaneHuu noawmnH1WKa U3 KOpITyCa €ro HY>»KHO 3aXBaThiBaTb
3a Hapys>xHoe konsLOo (pHc. 6.8, ), a npu CHATHUM C Bana — 3a BHYTPEHHee
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NNUNNAUNNURNN AN NN

\

Puc. 6.8 '

(puc. 6.8, 6). UTo6b! MOXKHO OBLIO 3aXBATHTH TATAMH CBEMHHKA KOJIBLIO
NOJLIMIHHUKA, BBICOTA { 3aTUIeuMKa Baia WM kopmyca (puc. 6.8, a) He
JAoJbkHa ObITh upesMepHo Gosibliol. B Tabn. 6.9 npuseaeHbi peKOMeH-
AALMH 110 MHHUMAIBHOMY pasMepy # BHYTPEHHEro H f, HapyXXHOTro
BBICTYMAOLLETO Haj 3alIeYMKOM TOpLa KoJblia NOALMITHUKA, TIpeaHa-
3HA4YEHHOTO [yl AEMOHTAXKA.

6.9. 3HaueHHs MHHHMAIBHOIO Pa3sMepa BLICTYNRIOWIEro
HaJ 3aIUIeYHKOM TOPUa KOJIbI2 HOAIIHIHHKA

JuameTp Bajia d, MM o 15 Cs. 15 no 50 Cs. 50 a0 100

1 =, MM 1 2 3,5

IIpy BBLICOKMX 3aruleydikax HyXXHO TNpefycMaTpWBaTh Nasbl JUIf
pa3MEILEHHA TAT CheMHHKA (pHC. 6.8, 6 — BBIHOCHOH 3neMeHT b).

s pasmelnenus Tar chemuuka (puc. 6.8, @) npu ynaneHuu Ha-
PYKHOTO KOJIbLA TMOAMIMIHMKA W3 IIYXOrO OTBEPCTHA NMpeayCMaTpH-
BaloT cBoboaHoe nmpoctpaHeTBo a = (0,4 ... 0,5)C, roe C — mupuHa
KOJIbLA NOAITUITHHKA.
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6.6. KpenJieHHe NOAWHNHHKOB HA BaJax

M3 OCHOBHbBIX CXEM YCTAHOBKH MOMILMMHUKOB (CM. pUC. 3.6) MOX-
HO 3aMETHUTDb, YTO B KAXKIOH CXEME MOAUIMIHUKH MO-PasHOMY 3aKkpen-
NIEHbl HAa By U B Kopnyce

f%/%

Ulaada cmonopwas
MHOZ0AGNYAMTR

8) 6) 2)

@)

T».

';
O
K

-1
.‘j\\\']////"

b

Puc. 6.9

CxeMa a (cM. puc. 3.6). Ha puc. 6.9, a-2 noxa3zaHel cnocoGb! Kpe-
NJIEHUs MOJWKUNHUKOB guKcupyouieit 0nopst, KOTOpble NPUMEHSIOT B
TeX Cjlyyasx, KOTAa Ha Ban AEHCTBYeT 3HauWTenbHad oceBas CWila B
06OHX Hanpas/ICHHUSX.

HapexHoe xpernende nOALIMMNHWMKE OCYLUIECTBISIOT Kpy210u
wiuyesot 2auxkot (puc. 6.9, @), KOTOPYO OT CaMOMPOM3BOJILHOIO OT-
BUHUYMBAHHWS CTOMOPAT MHoronanuyaroi waiboi. CroropHas waiba
UMeeT OJWH BHYTPEHHWH BbLICTYN W LUECTH HAPYXHbIX BBHICTYNOB-
nanox. BHyTpeHHUi1 BbiCTyn wWaiibbl 3aX0AMT B CNEUMANbHO BbINOJI-
HEHHbIH 1a3 Ha BaJly, @ OJMH W3 €€ HAPYXKHbIX BbICTYNOB OTTMOAIOT B
wny raifkyd. PazMepe! raek v cTONOpHBIX MHOTrOaN4aThiX WwWand npu-
BeaeHbl B Tabn. 19.4, 19.5. Pasmepb! nasza noj si3b40K Waibbl — cM.
Tabn. 19.6.

[IpocTo ¥ HagexXHO KpenjeHue xKoHyesol waiool (puc. 6.9, ).
B 31oMm ciyuae wtudt dukcupyer wainby oT NOBOPOTA OTHOCHTCIBHO
Bajla. UroObl KoHUeBbie Liaibbl NMpU BLICOKHUX YACTOTAX BpalUEHHS HE
BbI3blRANIM AUcOanadca, UX UEHTPUPYIOT 110 OTBEPCTHIO MOALWIMIHUKA
(puc. 6.9, ) uu o Bany (puc. 6.9, 2). Bo Bcex BapHaHTax HEOOXOAH-
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MO TNpeRyCMaTpHBaTh CTOMO-
pEHHE BHHTOB, KpETALUMX LIai-
6y K ToplLy Bana, OT CaMOOT-
puH4YMBaHHA, Ha puc. 6.9, 6, 4,
CTOMOPEHHE BHHTA OCYILECT-
BAAKOT Waibol cTonopHoi ¢
HOCKOM, a Ha puc. 6.9, 2 — ne-
¢opmHpyeMoi#i 1waiiboii, ycTa-
HOBJIEHHOH mnoa ob6a BHHTa
cpazy. Kouupi waitbsr otru-
6aloT Ha rpaHH rojoBOK BHH-
T0B. Pa3Mephbl KOHLIEBBIX L6
Puc. 6.10 npuBeAeHs! B Tabn. 19.7.

Bce Gonbluee npuMeHe-
HHE HAaXOJUT KpeIUleHHe MORLUMIHHUKOB MPYICUHHLIM YNOPHBIM MWIO-
cxkum xoavyom (puc. 6.10, a, 6). Pazmepb! npy>XHMHHBIX KOJEL ¥ KaHa-
BOK JUT HHX NpuBeAeHsl B Tabn. 19.14. Mexay noamMnHUKOM U mpy-
XKHUHHBIM KOJIbLOM / HenecoobpasHo CTaBHUTh KOMIICHCATOPHOE KOJNb-
uo 2. IlonGupas 3T0 KONBLO MO TOMILIHHE, YCTPAHSAIOT 3a30p MEXIY
NOAIUMITHHKOM H MPY)XHHHBIM Konbuom /. KomnencatopHoe konbLoO
yNy4i1aeT KOHTAKT NOJLIMITHKKA C MPY>KHHHBIM YTIOPHBIM KONBLIOM, KO-
TOPOE HE3HAYHTEIBHO BBICTYMAET M3 KaHABKH HaJl MOBEPXHOCTBIO BaJia.

B orBepcTHa npyXHHHBIX KoJel (pHc. 6.10, a) npH WX ycTaHOBKE #
CHATHH C Bajla BCTABNSIOT KOHL! CMELHANbHBIX LIMMLOB, KOTOPBIMH
KONbLA pazkuMalot. TonumuHa npyXHHHBIX Koiel HeOoNbLuas, no3To-
My LUMMLB! BXOAAT B OTBEPCTHS HETNyOOKO M Hacto cpeiBaloTcsa. Bo
n3bexkaHHe 3TOro Ha Topie Konbla 2 ¢pesepytot nas (puc. 6.10, 6),
YTO MO3BOJNAET Iy6Xke BCTABUTH CTEP)KHH IMMIMIOB B OTBEPCTHA MpY-
MKHHHOTO KONBLA.

[Ipy>xuHHbIE YNOPHBIE NIOCKHE KONBbLA MOTYT NEperaBaTh 3HAUH-
TeNbHble OCeBble CHBL Tak, Hanpumep, NpH AHaMeTpe Bana 30 MM 1o-
nyckaeMasi oceBasi CHJa Ul MPY>XHHHOrO YMOPHOFO IUIOCKOTO KONbL@A
cocrapnsger 17,1 kH (cm. Tabn. 19.14).

Kpennenue noAuIMITHHKA RIaearoufelfl Oonopsi 4vaile BCEro Bbl-
MONHAIOT N0 BaPHAHTaM, NMOKa3aHHbIM Ha puc. 6.10, 6 1 puc. 6.9, 6.

Cxema ¢ (cM. puc. 3.6). IIpu ycraHoBke B ghuxcupyrouiett onope
JBYX MOJIIHIMHHKOB TaKX€ MOMHO NPHUMEHATh KpereHHe Kpyriioi
IUIHLEBOH raikoi M KoHUeBo# wakbol (puc. 6.9, a-2 u puc. 6.16).
Kpennende Ha Bany NOALIMIHKKA I1aBAOLIEH OMOPB! BHIMOMHSIIOT M0
BapHaHTaM, MOKa3aHHBIM Ha pHc. 6.10, 6 u puc. 6.9, 6.
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i L

Pue. 6.11 Pue. 6.12

Cxema 6 — spacnop (cm. puc. 3.6). Ilpu oceBoM GMKCHPOBAHHH
BaJia B [IBYX OMOpax MO CXEME 6pachop BHYTPEHHEE KOJbLO IMOJJLIMII-
HHKa YCTaHaBJIMBAlOT ¢ YNMOPOM B 3aruieydk Bana (puc. 6.11). Homon-
HHUTEJIBHOE KpEIUIEHWE KOJbLia ¢ MPOTHBOMOJIMKHONH CTOPOHBI HE Je-
naioT. O6e onopbi KOHCTPYHPYIOT OXAHHAKOBBIMH,

Cxema 2 — gpacmasicky (cM. puc. 3.6). Ilpu oceBom ¢ukcuposa-
HHMH BaJia B JIBYX OMOpax MO CXEME PACMANCKY C TOPLIOM BHYTPEHHETO
KOMbLIA MOJUIMMHUKA KOHTAKTHPYET LUIMLEBas raiika (uepes cronop-
HYK MHorosanyatyro waiby) (puc. 6.12). C npoTUBONONOXHOH CTO-
pPOHBI TOpPE€l BHYTPCHHErO KOJIbL@a HE AO/DKEH KOHTAaKTHPOBAaTh HH €
kakoii getanbio. O6e onopsl Bajla KOHCTPYHPYIOT OJAHHAKOBBIMH.

Kak BHOHO, BO MHOTHX CIyyasX TOpeLl BHYTPEHHEro KoJbLia Noj-
IIWITHUKA HaXOAMTCS B KOHTAKTE ¢ TOPLIOM 3aruiedHka Bajga. Ecau no
KakuM-nH6o npUYMHaAM He yAaeTcs CO31aTh 3alUledHk Bala TpebyeMoi
BBICOTbl, TO CO3JAIOT HCKYCCTBEHHBIH 3al/ICYMK MO OJHOMY M3 Cile-
JAYIOLIUX BapHAHTOB!

— MEXKAY 3aIIeYHKOM Bajla U KONBLOM MOJIUHIHHKA YCTAaHABIIH-
BAIOT MPOMEXKYTOYHOE KOJBLIO HEOOXOANUMOIH BBICOTHI (pHC. 6.13, a);

a) d) ) 2

Puc. 6.13
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— CO3Ja10T MCKYCCTBEHHBIH 3aMNeudK YCTAHOBKOH MpPY>XXHHHOTO
YNOPHOTO NJIOCKOrO KOJIbLA B KaHaBKy Bana (puc. 6.13, 6);

— YCTAHABIUBAKOT NOMOJIHUTENBHOE KOMbUO /, YAy4LIAoeEe KOH-
TaKT NOALIMMHUKA C TIPY>KUHHBIM KOMbUOM (pHc. 6.13, 8);

— B KAHaBKy Ha Bajly YCTaHaB1IWBAIOT ABa Nosiykosnbua I'-06-
pa3HOro ceyeHus, KOTOPble OT BbINaAaHHUs yACPXHUBAIOTCA BHYTPEHHHUM
KOJIbLIOM MOJIUHMNHHKA (puc. 6.13, 2).

6.7. Kpenyienne noAlIMNHHKOB B KOpItyce

Cxema a (cm. puc. 3.6). Ha puc. 6.14, g-2 v 6.15 nokasanel Hau-
Gonee pacrnpocTpaHEHHble B MauIMHOCTPOEHHH cnocobbl KperuieHus
NOALLMIMHWKOB huxcupyouqux onop B kopnyce. LLiupoko npumensior
MPOCTON W HAAEXKHBIA cnocol 3akpenneHUs MOAWHIHHKOB B KOPNyce
KPBILIKOW: MpuBepTHOM (puc., 6.14, a) vnn 3aknagHo# (puc. 6.14, 6).
3aMeTHM, YTO 3aKITAAHYIO KPBILIKY MOXHO TIPUMEHSTb TONLKO B KOp-
nycax ¢ pa3beMOM [0 OCAM BajOB.

a) d) Konvyo 8 2)

KoMnencamop-
Hoe

A

Puc. 6.14

HaubGonee npocTo KpenuTb NOALIMMHHKK, UMEIOLIME KAHABKK Ha
HApYXKHOM Konbue (cM. Tabn. 19.19). B kanaBky ycTaHaBAMBAKOT Mpy-
YKMHHOE YyNOpHOE MIocKoe Konbuo (puc. 6.14, 6). JJocTOUHCTBOM 3TOrO
crnocoba ABAAETCA TO, YTO OTBEPCTHE KOpIyca He WMeeT ycTyna, yc-
NOXHAOLEro ero o6paboTky.

Ha puc. 6.14, 2 nonwHNHUK 3aKpeNeH NPYICUHHBIM YNOPHBIM
naockum koavyom 1. Pazmepbl Npy>KMHHBIX KOJIEN M KAHABOK AJIA HUX
npuseaeHsl 8 Tabn, 19.15. Hrobbl 3akpenuTh KOMBLO MOALIMITHHKA B
Kopryce 0O€3 3a30pa, MEXAY CTOMOPHbIM KOJBLOM M MOALIMMHUKOM
CTaBAT KOMNEHCATOPHOE KONbLO 2,
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ITpy>kuHHBIE YIIOPHBIE NIOCKHE 3 N
KOAblLAa MOTYT MepenaBaTb 3HA4H- \
TeNbHble OceBble CHNbl. Tak, Hanpu- 2‘1
MEp, NpH HamMeTpe oTBepcTHA 62 MM
AOMyCKaemas oceBas cHna ana npy-
YXMHHOFO YMOPHOTO TIOCKOFO KOMb-
ua cocraBnser 74,7 kH (cm. 1
Tabn. 19.15).

Ha puc. 6.15 nokazaHo kpen-
JNeHUe MORMIMIIHMKA B KOpryce ¢
AOMOLUBIO TPEX YCMAHOGOUHBIX GUH-
mog 2 v konbua /. J[na npuMeHeHus
3TOFO crnocoba HEOOXOAMMO WMETb BO3MOXKHOCTb PACTONOMKHTL TPH
BHHTa PaBHOMEPHO MO OKPY>KHOCTH kopryca. KoHycHble KOHUBI BHH-
TOB BO3ACHCTBYIOT B TPEX TOYKAX MO OKPY>KHOCTH Ha konbuo /. 3T0
KOMbLUO M TIOQKWUMAET NOAWMITHUAK K 3annediky xopnyca. BuHTb oT
CaMOOTBHHYHMBAHUA YAECPKHUBAET 3aMKOBOE KONLLO 3.

Ecnu 8 nrasarwoweit onope yCcTaHOBIEH paauaibHblid LIAPHKOBBIH
ORHOPALHBIN MOAWMNHHUK (cM. puc. 3.5, a, Taba. 19.18), To HapyxHoe
KOAbLO B OCEBOM HamNpaBjeHHWW He 3aKPeruiIfioT U MOAWNUTHUK MOXKET
nepeMellaThCs BAONb OTBEPCTHA Kopnyca. Eciin B kadecTBe niasato-
LeH ONopbl UCMOAB3YIOT MOAWHUITHUK ¢ KOPOTKHMH LMAHHAPHUUECKUMU
ponukamu (cM puc. 3.5, 6, Tabn. 19.21), TO HapykHOE KOALLO 3aKperi-
ASI0T Mo BapHaHTaM puc. 6.14, a, 6 (cM. Tarke puc. 6.26).

Puc. 6.15

a) PezynupoBoynsie 6)
nposAadKU

I

-
7l

i

7,
22z

X
|

Puc. 6.16
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Pezynupoboynsie
npoKnadku

|

Cxema ¢ (cm. puc. 3.6). [pu ycraHoeke B (puxcupyowieit onope
ABYX MOALMIHUKOB TAK)KC MPHUMEHAIOT KPENJIEHUEe MOAUIMITHUKOB B
KOpNyce KpbIWKOW: npuBepTHOH (puc. 6.16, «) wand 3aknanHOH
(puc. 6.16, 0). Kpenuienre B xopnyce NOALLMMHKAKA NABAIOILER ONOPSI
BBIMONHAIOT TaK e, Kak B CXeMe ¢

Puc. 6.17

a) '

Iﬂ.‘F\////

i
DANANARNNRNNS

-
Al

Pue. 6.18
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Cxema 6 — epacnop (cM. puc. 3.6). [Ipu oceBoM (uKCHpOBaHH M
Bana B ABYX OMOPax Mo CXEME §pacnop Hapy>KHOE KOJIbLO MOAMIHHA~
Ka YCTaHaB/IMBAKOT C YIOPOM B TOPEL KPBILKH NPUBEPTHOH (pHC. 6.17)
wiv 3aKnaaHo (puc. 6.18, a, 6). JlonoaHuTenbHOE KpervleHHe KOlbLa
¢ MPOTHBOMONIOKHOH CTOPOHEI HE AenaT. Obe onmopbl KOHCTPYHPYIOT

OAHUHAKOBLIMH.
__,—-——\_‘

-

az ay

Puc. 6.19

Cxema 2 — gpacmaxcky (cMm. puc. 3.6). Ilpu oceBoM ¢ukcuposa~
HUM Bala B JBYX OMOpax MO CXEME GpACMAMCKY HAPYXKHOE KONbLO
[OAUIMNHUKA YCTAHABIHBAIOT C YIIOPOM B TOpELl 3aMmaedyuKa KopITyc-
HoM neTanu — ctakaHa (puc. 6.19). JlononHuTenbHOE KperieHHe KOJb-
Ha ¢ MPOTHBOMNOJIOXKHON CTOpPOHBI He AenatoT. O6e onopbl KOHCTPYH~
PYOT OAMHAKOBBIMH.

Cosoanue ynopubix 3anneuuxos 6 kopnyce. Kak BHAHO, 118 TOY~
HOHM YCTaHOBKH Hapy»Hbl€ KOJIbLA FIO/IHNHUKOB BO MHOTHX Clydasx
NODKUMAIOT K TOpLY 3afUleynka KOpIycHod Jeranu. B 6onbuinHcTBE
BapuaHTOB (CM. pHc. 6.14 — 6.16) yropHble 3anneyrKd CO3JaHbl HENO-
CpencTeeHHO B kopryce. OnHaKO HaJWuMe 3aruieddka B KOPIYCHOH
NeTanu co3fiaeT onpele/ieHHble TPYAHOCTH NMPH pacTauyHBaHHH OTBEp-
crus. O6paboTka oTBEpPCTHS KOPHYCHOH JAeTalu YMNpOLIAeTcs, ec/iH
3anneyuk caenars B crakaHe (puc. 6.20, a). Ho BBeneHue ROMOIHHU-
TENMLHOM TPYAOEMKOMN ¥ TOUHOM JE€TaNM — cTakaHa MOXeET OBITh Onpas-
AAHO TONIBKO B TOM Cly4ae, €CIM CTAaKaH MO3BOJIET PELINTh KaKyro-
160 ApYryro AOMONHUTENBHYIO KOHCTPYKTOPCKYIO 3aaauy. Yaiue Bce-
TO CTakaH BBOAAT [UIA YRPOLUEHHs COOpPKH WM PETYJIHPOBAHHS OCEBO-
TO NMOJIOXKEHUS AETATICH.
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Puc. 6.20

bBosnee npocThIM OKa3bIBaeTCA BBIMOJIHEHHE 3aMNEYHKA MMOCTAHOB-
KOM MPY>KMHHOTO YMOPHOTO Iuiockoro konbua (puc. 6.20, 6), koTopoe
MOJKET MepesaBaTh 3HaYUTENbHbIE OceBbie CHIbI (CM. Tabu. 19.15).

B kopnycax, MMeIOILHX pazbeM MO OCAM BaJIOB, YMOPHBIH 3ariie-
4HK MOXXET ObITh CO3AAH LIENBIM KOJBLOM, 3aT0KEHHBIM B KaHaBKy OT-
BEpCTHA xopmyca (puc. 6.20, 6).

Ha puc. 6.20, 2 ynopHblii 3ani1e4uK co3aaH ABYMS MOSYKONbLAMH
[-obpasnoro ceyenus. Konbua 3anokedbl B KaHAaBKy OTBEPCTHA KOp-
nyca. CKochl Ha MONYKOAbLUAX ACJIa0T BO3MOXXHBIM HX YCTAHOBKY B
KaHaBKy OTBEPCTHA HEpazbeMHOro kopmyca. HapyskHoe Konabllo moj-
UIKITHHKA YACPXKHBAET NOJIYKOJILLA OT BbINAAAHHA.

6.8. Peryanposanne noQIIHNHAKOB

Hns HopManeHoi paboThl NMOALIMIHMKOB HEOOXOAHMO, YTOOBI
BpalleHe Kouel Obino sierkoe, ceoSoaHoe. BaxHo Takoke, yrobwl B
NMOALHUNHNKaX He Obu1o upesMepHo GonbliMX 3a30poB. M3BecTHO, yTO
uem Goublie paguaibHbIi 3a30p B NOAIMIIHUKE, TEM HeGnaronpusTHee
pacnpenensercd pajMaibHads HArpy3ka Mexay TelaMH KaueHus: Lia-
pukamMu wi¥ ponukamu. [TosToMy npu KOHCTPYHMpPOBAHHH MOAUIMITHH-
KOBOTO y3/1a NPeAyCMaTPHBAIOT Pa3jIM4HbIE COCOObI PEryIMpoBaHUs
MOAMKINHHUKCB, T.C. pa3nU4YHbIC CI'[OCOGBI CO3JaHHA B ITOALIHITHHKAX
3a30pOB ONTHUMAJIbHON BENHYHHBI.

B nogumiMnHuke pazanyaroT pagdanbHbId M 0CEBOH 3a30pbl, KOTO-
PBIE B3aHMMOCBSA3aHBI. l'Ipu H3MEHEHHUHN 3a3opa B OJHOM HaIpaBJICHHH
(HanpuMep, B OCEBOM) M3MEHsSETCA 3a30p M B APYroM (pagHalbHOM)
HaNpaBNEHUHM. 3a30pbl B MOAUIMNHHUKAX CO3AAIOT M H3MEHAOT NpHU
cOopke U3AeNns Hallle BCEro OCEBBIM CMELIEHHEM KoJlell,

Toneko B TOM cnyuae, koraa GUKCHPOBaHHE BaJla OCYLIECTBIAET-
€S B O/IHOH onope OJHHM MOJALIMITHHKOM (€XemMa a, cM. pHc. 3.6) pery-

156



JIMPOBAHHKE 3TOTO MOALIMITHHKA He npoussoaar. HeoGxoaumelii 3azop
CO3/\aH NPY H3TOTOBJIEHUH MOALLMITHHKA,

[1py ycTaHOBKE MOALIMITHMKOB 10 APYrMM cxemaM (cM. puc. 3.6)
tpebyercs npeaycMaTpUBaTh BO3MOXHOCTL UX PEry1HpPOBaHHS.

Cxema ¢ {puc. 3.6). [Ipu ycTaHOBKE MOALIMITHUKOB [10 3TOH ¢Xeme
BHIMIOJIHAIOT PETYJIMPOBaHHE MOALIMIHUKOB TOJbKO (PUKCHPYIOLUEH
OTIOpbI Basla, COCTOALLEH, KaK MPAaBHIIO, U3 ABYX pajHaibHO-YMOPHBIX
1apUKOBLIX (cM. pHc. 3.5, 0) WIH PONHKOBBIX (CM. puc. 3.5, 2) noa-
LHUMHHKOB.

Pezynupoeanue noowuntuxos ocegbim nepemetyerue]M HapysiCHbix
xoney. Ha puc. 6.16, a nokaszano perynvpoBaHue Habopom MpoKIanok,
yCTaHABIMBAaEMbIX MO/ (NaHEN KPBILIKH MOAMMMHUKOB. JsA 3ToM Ue-
AU MPUMEHAIOT Habop TOHkMX (TonmummHOM ~0,1 MM) MeTaHYecKHX
Mpoknafok. YaoOHO Taloke MPOH3BOAMTL PperyauposaHue HaGopoM
NpoKIafiok pa3HOH ToNMHbL. JlOCTATOMHO TOYHYIO PpEryAHpPOBKY
MOKHO TONYYHTh, COCTaBNAa Habop npoxiagok M3 psaaa ToniuH: 0,05;
0,1; 0,2; 0,4; 0,8 mM. MHoraa BMecTO KOMIUIEKTA NPOKIALOK peryau-
pOBaHHE MPOU3BOAAT ABYMs MOJIYKOJIbLIAMH, KOTOPbIE YCTaHABJIHBAIOT
noa ¢naxen 6e3 CHATHA KPBILIKH.

PerynupoBaHyie MOALIMIHUKOB MOXHO NPOU3BOAHTb, BO3IEHCT-
Bys BUHTOM [ Ha waitdy 2 (cm. puc. 6.16, 6). 1llaiiba camoycraHasnu-
BAETCH MO TOPLY HApYXXHOTO KOjbLA MOJLIMIMHHKA BCIESACTBHE HAJH-
uug cepuueckoii nmoBepxHocTH Ha Topue BUHTA /. IIpu KoHCTpyupo-
BaHMHM LWAKOY 2 HY>KHO AeNarTh XKECTKOH, a aAdamMerp peryJHpoBOMHO-
TO BHHTA BO3MOXHO Gonbuiero pasMepa. [Ipu Manbix AHamMeTpax BHH-
TOB HabNIOAANIHChL CTy4ad BbIPbIBA BUHTOB M3 KPBILIKM MOALIMITHUKA
non AeHCTBUEM oceBbIX ciil. TouHOCTh perynupoBaHus (puc. 6.16, 6)
MOJKHO MOBBICHTb, YMeHbllIas war pe3bbol. [loaToMy B TakMX KOHCT-
PYKLMAX MPUMEHSIOT pe3b0bl ¢ MENKUM LIATOM.

9

9

Puc. 6.21
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Pecynuposanue nodwunnuxog oceguiM nepemewyeHuem eHymper-
nux xoney. Ha puc. 6.21, a perynuposasre NMOJLUMITHUKOB NPOBOJSAT
I01KHMOM TOpLOBOH 1ai6e! /. Mexay TopuaMu Bana M waibel ycra-
HaBIHBAIOT Habop TOHKUX MeTauHueckux npoknaiok 2. Hlaiby kpe-
MAT K TOPLY Baja BUHTOM H CTOMOPAT.

Ha puc. 6.21, 6 noka3aHo perynupoBaHHE MOALIMMHUKOB FaikoM.
ITocne co3manud B NMOALIMNHUKAX TpeGyeMoro 3a3opa LUIHLEBYIO rai-
Ky CTOMOPAT MHOrojan4aroii waiboit. [Ipu sToM raiiky Heo6xoxumo
YCTaHOBHTb TaK, YToObl Na3 (LML) HA HEH COBMAJ MO PacroNOXKEHHIO
C OIHHM M3 OTFUGHBIX BBICTYMOB-1AMOK CTOMOPHOK Wan6el. B Heko-
TOPBIX Cy4asX BBINMONHEHHE 3TOr0 YCHOBUA NMPUBOAUT K HAPYILEHHIO
TOYHOCTH perynuposaHus. Takoro HeAOCTaTKa JMIIEHO perylupoBa-
Hue raikoi co cneLraabHbIM KONBLEBBIM AeOpMHUPYEMBIM GOPTHKOM,
puc. 6.21, 6. Ha pe3s60BOM yyacTKe Bajia BBINOJHAIOT [Ba nasa (uepes
180°). Tlocne co3manusa B mommwMnHukax tpebyemoro 3asopa raiky
CTONOPAT, BOABNUBas Kpas nedopmupyemoro Gopruka B nassl Bajia.

Kak nokassisaetr mnpakrtuka, ocnabasaTe nocanky noj nepemMeitae-
MBIM TIPH PEryJMpOBaHHH BHYTPEHHHM KOJNbLOM TMOAILHITHHKA HE Tpe-
Gyercs.

B nnasaowux onopax cxem a ¥ @ Npyu NpUMEHEHHH LIAPHKOBBIX
panuanbHbiX OJHOPAAHBIX MOAIIUMHUKOB (CM. pHUc. 3.5, @) mexay Top-
UaMH HapY»XHOTo KOJIbUA MONUIMMHWUKA M KPBILIKU NPEXycMaTpHBAIOT
3a30p b= 0,01/ (puc. 6.22), rae [ — paccTosHHMe MEXAY TOPUAMH Konew

HOAIIMIHKKOB, MM (CM. puc. 3.6, a, 8).

/'ﬁ Cxema 6 (cM. puc. 3.6) —

epacnop. B stoM cnydae pery-
JMPOBaHHE 3a30POB B [IOALIMIIHUKAX
BLITIONIHAIOT OCe8LIM Hepemelyenu-

em napyxcuoix xoney. Ha puc. 6.17
NoKa3aHo peryjupopaHHe HaGopoM

N TOHKHMX METa/LIMYECKHX MPOKJIAfO0K,
YCTaHaBNMBAaEMbIX MoA  ¢naHubl

] NPUBEPTHBIX KPBILLEK NOQUIMIMHHKOB.

Puc. 6.22 Jlns perynupoBaHus MNOALIMITHMKOB
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Puc. 6.23

HaGop NMPOKAAAOK MOXHO YCTAHOBUTD MOA (aaHel 0HOH M3 KpbILUEK.
Ecin pononnutenbHo TpeGyeTcs perynupoBaTh OCEBOE MNONOKEHHE
Bana, obwui Habop Npoknafok pasaesioT Ha [1Ba, a 3aTEM KaKAbIH H3
HUX YCTaHaBJIMBAIOT Noa ¢uaHel COOTBETCTBYIOWEN KpbikH. Pery-
aupoBaHue HabopoMm MeTanHueckuX NpokIagok obecneynsaeT 10CcTa-
TOYHO BBICOKYIO TOYHOCTb, €r0 MPUMEHSIOT KaK NpH YCTAHOBKE pa M-
ajbHbIX, TAK ¥ PaAHaNbHO-YNOPHbIX NMOALIMITHHKOB.

B cnyvae npumeHeHus 3akiagHbIX KpbILLEK perylHpOBaHUE PAadH-
aNbHBIX NOALIMMHHKOB MOXHO BBINOJHATL YCTAHOBKOH KOMIIEHCATOP-
HOTO Konbla !/ MeXAy TOPLUAMM HapyXHOIO KoiblLa NOJWHUMNHUKA H
KpbIlikK (puc. 6.18, a). JIna ynobetsa cbopkn KOMNEHCaTOPHOE KOJIb-
LO HYXXHO YCTAHAB/IMBATL CO CTOPOHbBI TNIYXOi KPbILIKHY MOALIMITHHKA.
[Ipy ycTaHOBKE paaMaNbHbIX LIAPUKONOALIMIHUKOB MEXIY TOpLOM
Hapy>XHOTO  KOJbLA MOALUMNHUKA H TOPLOM KPbIWKH NOALIMMHHUKA
octapnsatoT 3a30p @ = 0,2 ... 0,5 MM A1 KOMMCHCAUMH TEMJIOBLIX Jde-
dopmaumit (c™. puc. 6.17 1 6.18, a). IToT 3a30p Ha HepTekax cbopoud-
HbIX €MHHL, BBUAY €0 MANOCTH, HE MOKAa3bIBAIOT.

PerynupoBanue paananbHO-yNnOPHbLIX NOALIMITHUKOB NPH NpUMe-
HEHUH 3aKIAAHBIX KPBILWIEK BBLIMONHAIOT Mo puc. 6.18, 6, Bo3neHCTBY 1
BAHTOM | Ha caMoOycTaHaBaMBatoulytocs waiby 2. Jna nosbviieHus
TOYHOCTH Pery/UpOBaHHUA NPUMEHSKIOT pe3blbl ¢ MENKMM lwarom. Pe-
TYNIHPOBAaHUE PAdHAILHO-YMOPHBIX NOAWIKIIHHKOB KOMMNEHCATOPHbIM
KOAbLUOM no Tuny puc. 6.18, a TpYROEMKO M ETO NOITOMY NPHMEHAIOT
O4Y€Hb PeAKO — B OTBETCTBEHHbIX U3AENMAX, KOTAA BAXKHO, 4TOObI MO-
TpebuTenb He MOT HApYLHNTh PEryIUPOBKY.
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Cxema 2 — epacmayxcky (cM. puc. 3.6). PerynupoBaHue 3a30poB B
MOJLUMITHHKAX BBIMTOHSAIOT OCE8bIM NEPEMEUYEHUEM GHYIMPEHHUX KOTEY
1o Bajly NocpeaAcTBOM raex. Ocnabnste nocaaky Moj rnepeMeniaeMbiM
BHYTPEHHMM KOJIBLIOM NMOALIMNHMKa He Tpebyetca. [lna perynmposa-
HUS NOALIMITHAKOB /IOCTATOMHO OAHOH r'aik¥ Ha OJHOM M3 KOHIIOB Ba-
na (puc. 6.23, a). Ecnu nononnutensHo TpebyeTcst peryaupoBarh oce-
BO€ MONOXEHWE Basla, Taliku npeaycMaTpHBarOT Ha 060OMX ero KOHLax
(puc. 6.23, 6).

6.9. KoncTpynpopanue onop BaJlOB KOHHYECKHX UIeCTepeH

B y3nax KOHMYECKHX Nepeaay LIMPOKO NMPHMEHSIOT KOHCONbHOE
3aKperyieHHe Bala-mwectepHd. IIpy TakoM 3akperuieHHH ONOphl Bana
pacnoyaraloT 1o OgHy CTOpPOHY OT umectepHH. KoHCTpykuus y3na no-
JIy4aeTcs [POCTON, KOMITAKTHOM M yAOOHOHM i cOOpKH M perynupo-
BaHHUA.

HeﬂOCTaTOK KOHCOJIBHOI'O pacnoJyIOKEHHUA LIICCTepHH — MMOBBILLIECH-
Had KOHUEHTpAlMA Harpysku mno jiMHe 3yba wectepHd. KoHuenrtpa-
LiIMIO Harpy3K: MOKHO yMEHbLUMTD MOBBILLEHHEeM XKeCTKOCTH y3na. [lo-
BbILICHHBIE TPEOOBAHMS K XKECTKOCTH AUKTYET W HeoOXoAumas Mo yc-
NOBHUSAM paGoThl KOHHYECKOIo 3allelNIEHHs BBICOKAS TOYHOCTh OCEBOrO
NOJIOXKEHUS KOHUUECKOH LIECTEPHHU.

Ilpy NpoexTUpOBaHMM y3/1a BBIOWPAIOT HAMpaBleHHe HAKIOHA
3yObeB M HanpaBleHHe BpaleHHS WIECTepHH OAUHAKOBBLIMH, YTOOBI
oceBasi CHJIa B 3alleTUIEHHH ObUla HanpagieHa OT BEepIUHHBI AETUTENb-
HOIo KOHyca. B KOHCTPYKUHAX Y3/10B KOHHYCCKHX ].l]eCTepeH NMpHuMe-
HSIOT pagHalibHO-YMOPHbIe MOALIMITHHUKH, IMIaBHbIM 00pa3oM KOHHue-
CKHe PONIMKOBBIE, Kak Gosee rpy3onoabeMHble U MeHee foporue, obec-
nevuBarouye GOJBILYIO XKECTKOCTH OMop.

TIpy OTHOCHTENBHO BBLICOKMX YaCTOTax BpaiieHus (7 > 1500 MuH')
A1A CHHXKCHHA NOTEPD B OIIOpax, a TaKXKe InpH HCO6X0,HHMOCTH BBICO-
KOM TOYHOCTH BpAlLEHHS NPUMEHSIOT OoJlee JOpOrke WapuKoBbIE pa-
JMaNbHO-Y MOPHbIE MOAUIMITHUKH.

TMoAIMMHUKM ~ YCTAHABIMBAIOT IO  CXEME  GPACHMAMCKY
(cM. puc. 6.19) — 1LMPOKHE TOPLBI HAaPYXKHBIX KOJEL NMOALIMIHAKOB
pacnoNioxeHbl BHYTPb, HABCTpEYYy APYT APYrY.

Cunbl, neficTByIOLIHME B KOHHYECKOM 3aLleINIEHHH, BLI3bIBAIOT M0-
ARNIeHHe pagualbHbIX peakUUit orop. PaaualibHylo peakliuio CUHTAIOT
HpHJIO)KeHHOﬁ K Bajly B TOYKE HepCCC‘{CHPUI €ro oCH ¢ HOpMAalsMH,
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MIPOBEJIEHHbIMH Yepe3 CepeHHBbl KOHTaKTHBIX MUIOLIaJOK Ha KonbLaX
NMOALLUMITHHUKA.

Ob603HauMM: a; — pacCTOAHKE MEXIY TOYKaMH NIPH.TOXKEHHUS peak-
UMH; @) — pa3Mep KOHCONH; d — IuaMeTp Bana B M€ “T€ YCTaHOBKH
roALIHUITHHUKA, ! - paCCTOSIHl/le pa (o) BEPUIMHBI ACJIUTE.” bHOI0O KOHYCa
(cM. puc. 3.3). IIpu KOHCTPYMPOBAHHH clieqyeT NpUHHM ATb: 4 2> 1,3a;;
B KauecTBe d, — Oonblliee U3 ABYX: d; ~ 2,5a, unu a, ~ 0.6/. KoHcTpyk-
TOP CTPEMHUTCA MOJIYYUTh pasMep a; MHHHUMAJIbHBIM /1Sl YMEHbLICHUs
usrubarolero MoMeHTa, AeHCTBYIOEro Ha Ban. [locne TOro kak oripe-
AeNeH 3TOT pa3Mep, MO NPHBEAEHHBIM COOTHOIIEHMA™ [PHHUMAIOT
paccTosHHe a;. Ilpu >TOM y3en nonyyaercs BecbMa KOMIMAKTHBIM
(cM. Takoke puc. 14.4).

YcraHOBKa MOJIIMIHUKOB IO CXeMe gpacnop (LLFHPOKUE TOPLbI
HaPYIKHBIX KOJIel pacroNoKeHb! HapyKy) NPHBOANT K 3HAYHUTENBHOMY
YBEIMYEHMIO pa3Mepa yi3jla B 0CeBOM HanpapiieHHH. [IpuMeHsTh ee B
CHJIOBBIX KOHHMUYECKHX 3y04aThiX Mepegadyax He peKOMEeH. 1yeTCs.

6.10. KoHCTpYHpOBaHHEe ONOP BAJIOB-4epPBH KOB

Ha puc. 6.24, a, 6 nokazaHsl BapHaHTHI BHIMOJHEHK A OQUIHITHH-
KOBBIX OMOp Mpu PUKCcalWK Baja-yepBsika 110 HauGonee NpPoOCToii U ae-
weBoH cxeMe gpacnop (cM. puc. 3.6, 6). Takyro cxeMy NMPHUMEHSAIOT TIpH
0XHAaeMoil pa3HOCTH TeMIepaTyp uYepBsika H kopmyca 10 20 °C u ot-
HOCHTENBHO KOPOTKHX Banax. Tak, npu ycraHoske Bana d = 30 ... 50 MM
Ha IIAPUKOBLIX PaAHAIBbHO-YTIOPHBIX MOANIHIHAKAX OTHOLIEHHe //d He
6onee 8, Ha KOHHUYECKHX POHKOBLIX //d He Gonee 6.

Tak kax Ha 4epBsK AEHCTBYET 3HayMWTeNbHad oceBad CUia, TO B
Oropax yCTaHABIMBAOT PaHATbLHO-YMOPHbIE NMOAIINITHHMKH. IIpenmy-
IIECTBEHHO TMPHMEHSAIOT KOHHYECKHE POJIMKOBblE  MOAIUMITHKKH
(puc. 6.24, a).
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11lapHKOBBIC pagHaNbHO-YMOPHbIC MOAILHIIHUKH MPUMEHSIOT MpH
ANUTEBHOM HenpepbiBHOH paboTe nepenaud C LEbI0 YMEHBIUCHHKA
N0oTepb MOLUHOCTH H TEIIOBBIAE/IEHHA B ONOPAX, a TakxkKe M CHHXKe-
HUs TpeGOBaHK K TOUHOCTH M3rOTOBNEHHA Aetainel yina (puc. 6.24, 6).
OnHako pa3Mepsl ONOp, BBIMOJHEHHHIX C MPHUMEHEHHEM paaHalIbHO-
YNOPHBIX 11APUKOTIOALIKITHMKOB, BCAEACTBHE X MEHBLICH rPpy3010ab-
eMHOCTH, ©Oosblile, YeM NMpPH KOHHYECKHX POJIMKOMOMHNHHUKaAX. [lo-
3TOMY OKOHYaTelbHbIH BbIGOp onop Bana YepBsika MHOTAA RENaKOT Mo-
Clle CpaBHMUTENbHBIX PacyeToOB W fpouepukBaHuil. Cnenyer MMeTh B
BUAY, YTO NO CXEME 8pacnop He PEKOMEHAYIOT YCTaHaBIMBATL PajH-
anbHO-yNOpHble MOALIMNHKKK ¢ GONbLIMM YrJIoM KoHTakTa (o > 18°).
IIpy HEeo6XOAMMOCTH NPUMEHEHHS TaKUX MOJLIWITHUKOB, a TAKXE MpH
BonbILNX OXHAAEMbIX TEMNOBBIX Ae(opMaLHaX Bajla 11 3aKpenieHHs
B KOpHyCe Balla-uepBaKa HUCIMONb3YIOT CXeMY C OJHOH PUKCHpYOWeH H
onHolt nnasaroiel ornopaMu (cxema no puc. 3.6, 6).

Ha puc. 6.25, a-6 nokasaHbl Haubonee pacrpocTpaHEHHbIC BapH-
aHTBl BBIMONHEHHS (DUKCHPYIOIREH OMopbl Bana-yepBsika B CXeme @
(cM. puc. 3.6). Tak kak paaHalbHO-YNOPHbIE OJHOPSAHbIE MOAMIHITHH-
KW BOCTIPHHHMAIOT OCEBYIO CHIIY TOJILKO OIHOTO HArpaBlIeHHs, TO [UIA
dukcauuu Bana B 000OMX Harpap/eHHIX B QHKCHPYIOILEH onope ycTa-
HABJIMBAKOT JBA TaKMX MOALIMITHHKA.

JIns kpennieHHs TMOIIUKWNHHUKOB B KOpIyCe TpeaycMaTpHBAlOT
YNOpHBIH 3arne4uK (puc. 6.25, a). Ilpu cbopke 4epBAK yCTaHaBAHBAIOT
B KOpITyce 4epe3 OTBEPCTHE Mo MoRLIMIMHKUK. MHorna auamerp otBep-
CTHs MoOy4YaeTcs MeHbllle AHaAMEeTpa BepLUMH BHTKOB YepBsKa, U cbop-
Ka OKa3blBaeTCA HEBO3MOXHOH. J[MameTp OTBepCTHA MOXKHO YBeNH-
YHTb, YCTAHABAYBAsA MOALIHITHUKA (PUKCHPYIOWEH Omnopsl B CTaKaHe
(pHc. 6.25, 6), KOTOpLIH 3aTeM 3aKPEIISAIOT B KOPITyCe.

[TpuMeHeHHe KOHMYECKOro MOJIIMMHUKA ¢ YIOPHBIM OOPTOM Ha
Hapy>KHOM Konselie (cM. Tabis. 19.26) 3HauMTENbHO yNpoLLaeT KOHCT-
pykuuto (puc. 6.25, ): oTBepCTHe B KOpITyce rnamkoe, Oe3 3anneunka,
OTCYTCTBYET CTaKaH.

Ha puc. 6.25, ¢ noka3zaHbl KOHWYECKHE POTUKOROALIUITHUKH, M0-
CTaBJIeHHbIE HIMPOKHMHM TOpLAMM HApY)KHBIX KOJIeL, HaBCTpedy Apyr
JApYry, a Ha puc. 6.25, 6 — IUMPOKUMH TOPLIAMH Hapyxy. YCTaHOBKa
NOJIUMNHUKOB Mo pHC. 6.25, ¢ xapaktepusyercs Oonbitiel yrioBoH
JKECTKOCTHIO.
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Puc. 6.25

Jnsa Toro, 4Tofel NMpeaBapUTENBLHO KOMIUIEKT Bajla-YepBAKa BMe-
CTe ¢ MOALIMIHUKAMH MOXXHO ObUIO BCTABUTL B CTAKaH MAM B KOPIIYC,
npeaycMaTpuBaior 3a3op C > 1 ... 2 MM (cM. 6.24, 6.25).

3a3opbl B NOALWIMNHUKAX (UKCHPYIOILEH ONOpHI PEry/HpyloT Ha-
OOpOM TOHKHMX METaJUTMUYECKMX MpPOKIAIOK, KOTOpble CTaBAT noa dua-
HEll KpbIIKK MoamHMnHuka (puc. 6.25, 6); oceBbiM JliepeMelleHHeM
BHYTpeHHUX KoJsiew (puc. 6.25, a, 8).

6.11. Onops! Ni1aBaOIMHX BAJIOB

InaBarolMMK Ha3bIBAIOT Basibl, 00€ OMOPbI KOTOPbIX IUIaBAOLLHE.
B stom cinyuae obecreyeHa BO3MOXXHOCTh CAMOYCTAaHOBKH [L1aBaKOLIE-
r0 Baja OTHOCHTENBLHO APYroro Baja, 3apMKCHPOBAHHOIO OT OCEBBIX
NepemelleHuil. Takas caMmoycTaHOBKka He00X0AMMa, HanpUMep, B LIEB-
POHHBIX WJIM KOCO3yObIX 3yOuaThIX nepefayax, MPeACTaBAOIIUX CO-
Ooii paspenennbiit wespon. [IpH U3TOTOBJIEHMH KOJNEC TAaKMX Nepeaay
HensbexxHa MOTPELIHOCTh YIJIOBOTO PAcTOOXKEHHs 3y6a OaHoro mno-
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JYIIEBPOHA OTHOCHTEIBHO 3Yy-
6a nOpyroro monyLIEBpPOHA.
BcnencrBue 3TO#  nmorpeuu-
HOCTH  TNEPBOHAYaJIbHO B
3auenIeHHe  BXORAT  3yObs
TONBKO ORHOrO  MOJYLUEB-
poHa. Bo3Hukaroias B 3auen-
JIEHHH OCeBas CHMla CTPEMHUTCA
CMECTHUTB KOJIeCO BMECTe C Ba-
aoM BRonb ocd Bana. Ecnwm
HO3BOJIIOT OMOPBI, TO Baj Ie-
peMellaeTCs B Takoe TOJIoXKe-
HHe, TIpH KOTOpPOM B 3aLienJie-
HHE BXOAAT 3yObs o00oMX
NOMyLLEBPOHOB, a  OCEBbIE
CHJIbI, BO3HHKAIOLHE B HHX,
YPaBHOBEIIEHBDI.

Ocesyio guxcayuio sana
B 9TOM CJIy4ae OCYLUECTBIAIOT
He B OIOpax, a 3yOeamMu uies-
POHHBIX KONEC.

B kauectBe onop nna-

Puc. 6.26 BAIOLIMX BaJIOB TNPHMEHSIOT

pajiHanbHbie TOAIKITHUKM. Yalie BCEro HCMONMb3yIOT MOAUKITHHKH ¢
KOPOTKHMH UHIHHAPHYECCKHMH POTHKaMK. B ciyyae npuMeHeHHs 3THX
NOAUIMIHUKOB 3HAYWTENBHO YMEHbIIAeTCs CHia, noTpeOHas uis oce-
BOTO TepeMeLeHUs Basla. YCTpaHIeTCs M3HALLKMBaHHE KOPITyCHOH Je-
Tand B MECTe YCTAHOBKM MOJALIMITHHKA, TAK KaK OCeBOE IU1aBaHKe Baa
ofecnieyeHo 3a CUET CMELLCHUS BHYTPEHHHX KoMell MOAILMITHUKOB CO-
BMECTHO C KOMIUICKTaMH POJIHKOB OTHOCHTENBHO HapY»KHBIX KOJELL.

OpnHO#M M3 paclpoCTpaHEHHbIX ABIAETCA KOHCTPYKTHBHAA CXeMa,
noka3aHHas Ha pHc. 6.26, a (cM. Taioke puc. 14.3, a). 3nech BHyTpeH-
HHe KO/MblLA NOALIMITHHKOB 3aKperyieHsl Ha Bajly, a HapyXXHble B KOp-
myce. Ocesoe NuaBaHHe Bala O0ECEUHBAIOT TeM, YTO BHYTPEHHHE
KOMbLA TMOAIIHITHHKOB C KOMIUIEKTOM POJIMKOB MOTYT CMeLIAaThCs B
OCEBOM HallpaBlieHHH OTHOCHUTENIBHO HETIOABHKHbBIX HAPYKHBIX KoJel,
Ocesoe nnaBaHue Bana MPOUCXOIMT B MpoLecce ero spaiueHus. [lpu
3TOM CHMa, norpeOHas s NepeMelleHHs Bajla, OY4eHb Mala, 4TO fAB-
JIAE€TCE ROCTOMHCTBOM 3TOM CXEMBI.
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OnpHuM M3 HEAOCTAaTKOB ABAAETCS HEOOXOAMMOCTH H3rOTOB/ECHHS
KaHABOK B KOPITyCE /s YCTaHOBKH Konew, o6pa3yioluX HCKYCCTBEH-
HbIA YNOPHBIA 3amIe€4YMK. JTOr0 HeAOCTaTKa JIMHIEHA CXEMa, MNpen-
cTaBlicHHas Ha puc. 6.26, 6 (cm. puc. 14.3, 6). B aTo# cxeMe BHyTpeH-
HHE KOJbLA TNOALIMITHUKOB 3aKperUIeHsl YIopoM B 3arie4uk Baia. Ha-
PY’XHBIE KOJIbLIA HMEIOT CBOOOMy OCEBOrO MepeMelleH s Ha BENHHHUHY
3a30pa z B CTOPOHY KPbILUKH [TOAUIMITHHKA.

3HaueHue 3a3opa z = 0,5 ... 0,8 MM 3aBUCHT OT pa3zMepoB y3na U
TOYHOCTH M3rOTOBNEHHS 3yObeB COMPMKCHHBIX LUEBPOHHBIX KOJIEC,
TO4YHOCTH UX cOopkH. IlokazaHHas Ha puc. 6.26, 6 (cM. puc. 4.3, 6)
cXeMa COOTBETCTBYET MOMEHTY cOOpKH nepenau.

B HaqanbHBIii MOMEHT OCEBOrO IUIABAaHUS Bana POJHKH I10LIMII-
HHUKOB CMELIAIOT Hapy»KHble KO/JbLia HA HEKOTOPYIO BENIMHYHHY B CTOPO-
Hy Kpbliek. Ilpy 3ToM 3a30p z yMeHbLIAETCS U B AalIbHEHILEM 32 CYeT
TEIIOBBIX Ae(opMaunii Beibupaercs nonHoctbio. Konbua Haxonst Ta-
KHM 00pa3oM CBOE MOMOKEHHE U B Na/JbHEHILIEM OCTAIOTCA HEMOABWK-
HBIMH.

IIpn oceBoM naBaHHH Bana BHYTPEHHHE KOJIbLA NOILIMITHUKOB C
KOMIJIEKTAMH POJIMKOB CMELIAIOTCA OTHOCHTENIBHO HAPYXKHBIX KOJIeL.
Ha puc. 6.26, ¢ nokazaHo NnonoXxeHHe AeTasei NOALLUIHKKA NpU pabo-
Te nepenayd. [Ipu 3ToM Mexay ponukamMu ¥ GOPTOM HapyXKHOro
Konblia NpH TUIaBaHWH Bajla HMEET MECTO OCeBOH 3a30p S, KOTOpBIH B
npoliecce paboTbl U3MEHAETCS B HEKOTOPBIX MNpenesiax, onpene/seMbix
TOYHOCTBEO H3TOTOBRJIEHHS 3yObeB 3y0UaThiX KOJIEC.

BaxXHbIM JOCTOUHCTBOM DTOH CXEMBI SBISETCS BO3MOKHOCTb pe-
TYJIMPOBAHMA HAYaJIbHOH BEJIMUHHBI OCEBOrO CMEIEHHA Hapy:KHOTO H
BHYTPEHHEro KoJjiell MOoAILUNHKKA. PeryaupoBaHue ocyleCTBISIOT Ha-
f0opoM MeTalNTHHECKHX KOMIIGHCATOPHBIX Mpoknafok K, ycTaHaBiH-
BaeMbIX noj ¢uaHLpl o6eux Kpbilllek MOAUIMNHUKOB. B pesyabTate
PEryJIMpOBaHUA MOXKHO JOOHMTHCA TOYHOTO B3aMMHOIO pacnoioKeHUA
Hapy>XHOTO M BHYTPEHHETrO KoJIell OJWHIIHKKOB, [IpH 3TOM pa3Mepsl
AeTanei yina, BIUSIOLIME HA OCEBOE TIOJNIOKEHHE KONell, MOryT ObiTh
BBITIOJIHEHBI 110 CBOOOIHBIM JOITyCKaM.

6.12. Onopsl COOCHO pPacno,/I0KEeHHbIX BAJIOB

Takue onopbi BHINOAHAIOT, HATIPUMEP, B COOCHOM JIBYXCTYMNeHua-
TOM UWIMHAPUYECKOM penyktope (puc. 6.27). Ilpu 3ToM Ha BHyTpeH-
He#l cTeHke KopiTyca psoM paciloflaraloT pasHsle 1o rabapuraM rnoa-
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INHITHHUKH COOCHBIX BajioB / W 2
Onus u3 HHX ABJIAETCA ONOpoit BXOA-
HOro, a JApyrod BBIXOAHOIO Bana.
Camu Banel GHKCHPYIOT, KaK MpaBu-
7o, no cxeMe gpacnop. Ha puc. 6.28,
a-6 TOKa3aHbl BO3MOXKHBIE KOHCT-
PYKTHBHbIE BAPHAHTBI BbINOJHEHUA
Omopbl COOCHO PAcfiONOXEHHBIX Ba-
10B (BBIHOCHOM 271eMeHT A, puc. 6.27).

Ha puc. 6.28, a nokasan
BapMaHT, KOrla OTBEPCTHA MOA MOJ-

Puc. 6.27 LIMMHUKY  BBITIOJHAIOT  HEMOCPE-

CTBEHHO BO BHYTPEHHE# CTeHKe Kop-

nyca. Ob6paborky oTBepcTHil BelyT ¢ ABYX CTOPOH, 00pa3ys yrmopHbie

3aMACYMKH A1 NOJIIHIHKUKOB B 00OHX OTBEPCTHAX. ITO CO3JaeT On-

peleneHHble TPYAHOCTH IpH obpaboTke. OIHAKO MpH TaKOM KCHONHE-

HHH MOXET OblTb JOCTHIHYTa HauOonee BbICOKas TOYHOCTH YCTAHOBKH
MOALTHITHHKOB.

PacTouky OTBepCTHS MOXXHO YINPOCTHTB, €CJIH BBIMOJHATH €ro
CKBO3HBIM JHaMeTpoM [, (Mo HapyXXHOMY AMameTpy Gonsliero noa-
UIMIHKKa, pHc. 6.28, 6). Ho ansa yctaHOBKH MOAIIMIHMKA ¢ MEHBLIMM
Hapy>XHbIM JHaMeTpoM D) NpHMEHSIOT JOMONHHUTENbHYIO AeTallb ~
konblo /. KonbLo QHUKCHPYIOT KOMBLEBBIM BBICTYNIOM Ha Hapy»KHO#H
NOBEPXHOCTH, BXOAALUIMM B KaHaBKy kopryca. [Joawmnnuuku qosogsat
JI0 YIopa B TOPLIOBBIE MOBEPXHOCTH KOJblA /, TIOITOMY TOYHOCTH W3-
rOTOBNEHHS KoJblia RO/DKHA ObiTh BhicokoH. Heabxomumo MOMHHMTS,
YTO U1 YCTAHOBKH KOJIbLA KOPIYC JAOJUKEH OBITh pa3beMHBIM.

Takum 00pa3oM, HeKOTOpPOe YMNPOIUEHHE DPACTOYKH OTBEPCTHs
AOCTHraioT NPUMEHEHHEM KONbLA /, BHINONTHEHHEM KAaHABKH B KOpTyce
M HeoOXONWUMBIM TMPHMEHEHHEM CbEMHOH KpBIWKW BO BHYTPEHHEMH
CTEHKEe KOpIyca.

Konbuo / MoxxHO chenats 6e3 (ukcupyrolitero Beictyna (puc. 6.28, ).
B »TOM cniyuae ynpoinaercs 1 o6paboTtka oTBEpCTHA Kopilyca, W KOH-
CTpyKuuA konbla. OHAKO COOCHO pacrojIoKEHHBIe Banbl o0pa3yrT
OOLIYIO CHCTEMY: OCEBbl€ CHIIbI, HarpyXalolHe OMopbl OJHOTO W3 Ba-
7I0B, BO3AEHCTBYIOT H Ha onopsl Apyroro Bana. [Jostomy npu pacuere
NOJLUMITHHKOB OJHOTO Bala HEOOXOAMMO YUYHTBIBATH OCEBblE CHIIBI,
NEHCTBYIOLIHE HA HETO CO CTOPOHBI APYroro Bana.
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0)

Puc. 6.28

PerynupoBaHue oceBbIX 3a30poB npu cbopke onop no pwuc. 6.28, a
U 6 NPOM3BOAAT HE3ABUCUMO 151 Ka)KA0Oro Baja, a npu cbopke onop no
puc. 6.28, ¢ — cpa3y Ans 4yeTbipex NOALUMNHHUKOB OOOHMX BasOB.

[lpu nocraHoBke KosblUa / NPeANOYTHTENbHBIM ABASETCS BapHAHT

no puc. 6.28, s.

6.13. KoncTpykrusHoe opopMJieHHE NOCAXOYHBIX MECT

lllepoxoBaTtocTh NOCaAOUHBIX NOBEPXHOCTEH B MECTaX YCTAHOBKH
NOALLUUMNHUKOB Ha Bajly U B Kopnyce AO/DKHA COOTBETCTBOBATbH MO
NOCT 2789-73 Ra = 1,25 ... 3,2 mkMm. Takyto 11€epoxoBaTOCTb Liefe-
coobpa3Ho noayuaTth wnudoBaHueM. [ns Bbixoaa wwangOBaNbHbIX
KPYrOB BbIMOJIHAIOT KaHaBKy: no puc. 6.29, a, 6 — npu wnugoBaHUH
MOBEPXHOCTH Basia; Mo puc. 6.29, ¢ — npv wnHgoBaHHUH OTBEPCTHA B
kopnyce. Pa3mepbl kaHaBok (MM) npuBeaeHbl B Tabn. 6.10.

a) d)
i 45° h

Puc. 6.29
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6.10. Pazmephb kaHABOK /1J11 BbIX04a L11H¢OBAILHOI0 Kpyra

d b h R R,
Cs. 10 g0 50 3 0,25 1,0 0,5
¢B. 50 no 100 5 0,5 1,6 0,5
¢B. 100 8 0,5 2,0 1,0

Hy>Ho umeTeb B BuAy, YTO KaHABKH Ha Bajlax BbI3LIBAIOT MOBbLILLECH-
HYIO KOHUCHTPALKIO HATIPAXEHUN M NOHWXKAIOT NPOYHOCTL Banos MNpu
nepeMeHHbIX HanpsxeHusx. [losToMy KaHaBkH
BLIMOMHAIOT Yallle BCEro Ha Banax, AHaMeTpbl KO-
TOpPbIX OMNpeeseHb! 10 KPUTEPHIO HKeCTKOCTH. Ta-
KAMH BanaMH, B HaCTHOCTH, SBJSIOTCA Banbl pe-
LYKTOPOB, KOpOGOK nepenay.

MeHbLuel KOHUEHTpAUWed HanpsKeHWH xa-
paKTEPH3YETCs BbIIOJIHEHHE MEPEXOAHOH ToBepx-

Puc. 6.30 HOCTH BaJla raiTebio NOCTOAHHORO paauyca (pHc.
6.30). Paauyc r) rantend NpWHUMAOT MEHbLUE KOOPAWHATHI (acku r
KOJbLIA NOALMITHUKA:

7, MM 1,0 1,5 2,0 2,5 3,0 3,5
Flmaxs MM . . . 0,6 | 1 1,5 2 2
LInudosaHue rantend Ou€HbL TPYAOEMKO. a

Tloaromy Takylo ¢opmy nepexoaHoit nosepxHo- W
CTH NPUMEHSKIOT TONBLKO NPH BLICOKOH Hanps- &
YKEHHOCTH Basna.

B noawHMnHUKOBOM y371€ KOHTAKT CMEXHbIX A
C MOAWMMHUKOM AeTanei HeoOXOouMo mnpey-
CMaTpHBaTh TOJILKO MO TOPUAM MOALMIHHAKOBBIX
KOJieLl, Ha BbicOTe 3ariedydka. Jpyrue nosepxHocTu " Puc. 6.31
CMEXHbIX fAeTasiell NOMKHLI OTCTOSTh OT TOPLOB
KOJIEL Il BCEX THUMNOB MOALLMITHUKOB {KPOME KOHMUECKHUX PONUKOBbLIX)
He Menee YeM Ha 2 ... 3 MM (pa3mep « Ha puc. 6.31).

OcobeHHOCTbIO KOHCTPYKLUHM KOHMUYECKOrO POJMKOBOrO MOA-
UIMAHUKA SBJISETCA TO, YTO CEnapaTop BLICTYNAET 3a Npejesbl HapyK-
HOTO KO/IbLa Ha BeTMuWHb! "m" 1 "n", puc. 6.32, a. 310 caeayer yuu -

RO I
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TBIBATb MPH YCTAHOBKE CMEXHBIX C MOMIIUINHAKAMU AETAICH, HalpH-
Mep, LUUIMUEBBIX raek (puc. 6.32, 6) und npH yCTAHOBKE ABYX PSIOM
pACTIONIOKEHHbIX TMOAMNHUKOB (puc. 6.32, 6). CMexHas aetanb
JOJIKHA OTCTOATH OT TOPLIA HapY)KHOrO KOJIblla KOHHYECKOro pOIMKO-
NOAIIMNHKKA Ha b =4 ... 6 MM. UTo6b! nHNUHAPHYECKHE TTOBEPXHOCTH
CMEXHBIX JleTajlell He Kacalluch cemnaparopa, BHICOTbI Ay M A, HE JomxK-
Hbi TIPEBBIATE 3HaYCHHH: /1 = 0,1(D — d); b, = 0,05 (D — d).

\\\\\\‘ AN -

Puc. 6.32

WMeHHO MOATOMY B OUeHb pacilpOCTPAaHEHHOM KpenieHHH KOHH-
4YeCcKOoro NOALIMIHKHKA Kpyrilof LTULeBo# raiikoli (puc. 6.32, 6) Mex-
Ay TOpLAMH BHYTPEHHEro Koiblia [IOALIMIIHMKA W raiku ycTaHaBJIH-
BAIOT AMCTAHUMOHHOE KonblUo /. [IpMepHO NOMOBUHOM CBOEH ATHHBI
KONbLO | 3aXOJMT Ha Bal JUaMETPOM d, BHITIORHEHHbIM MO/l YCTaHOBKY
NIOALLMITHMKA, & OCTaBLIEHCA JIMHOMN MepeKpbIBaeT KAHABKY JUIS BbIXO-
Jla MHCTPYMEHTA TPH Hape3aHUH pe3bOBl.

6.14. BeiuepunBaHHe BHYTPeHHeH KOHCTPYKIHH NOAHIHHKOB

Jlns n3o0paxeHus CTaHAAPTHBIX MOAWHIHHKOB KadeHHs 1o raba-
PUTHBIM pasmepam d, D W B cnemyer HaHECTH TOHKMMH JIMHUAMH
BHELUHHUA KOHTYp MOALIMITHKKA. 3aTeM U1 BCEX THIOB MOAMIHIHHKOB
(kpoMe KOHHYECKHX POJIMKOBBIX) OTKJIaJbIBAOT AxameTp Dy, = 0,5(D +
+ d) OKpY)XHOCTH pacroNOXKeHHs LEHTPOB Ten KaueHus. [lo cooTHo-
HWIEHUAM pHc. 6.33, a — 2 H3oOpakaroT Tea KaueHHs U KoJbLia.
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Paouansro-ynoprbie wapuxonoouwwunnuxu (puc. 6.33, 6) uMeroT
Ha HaPYXHOM KOJbLie TOJbKO oAMH Gopt. Bropoit Gopt cpesan. s
BbLIYEPHUHBAHUA HAPYIKHOIO KOJIbLIA CO CTOPOHbI CPE3AHHOM HacTh npo-
BOJAT BCINOMOTATE/IbHYIO BEPTHKANIbHYIO JAMHHMIO A0 MepeceveHus ¢
OKPY’KHOCTBIO Wwapuka B Touke /. CoeannsaoT Touku / v 2.

B noawmnHukax wapuxosvix paduansusix 0gyxpaonbix cgepute-
cxux (puc. 6.33, 6) Tena KaueHHs u3oOpaxaroT Tak, uyToGbl OHU Kaca-
nuch BOKOBBIX TMHUI BHELIHETrO KOHTYpa. Cdepuueckyto NOBEPXHOCTh
HA HAPYXHOM KOJIblEe M300paXatoT AYroi OKPYKHOCTH ¢ UEHTPOM Ha
OCH OTBEPCTHUS MOJALUMITHHUKA.

s nocTpoeHns xowuueckux poaukonodwunuukoe (puc. 6.33, 0)
Ha KOHTYP MOAIIMMHUKA HAHOCAT BCMOMOTaTeNbHYHO BEPTUKAIbHYH)
JIMHUIO, JEALLYI0 MOHTaXHYIO BblcOTy 7 noauiunHuka nonoiaaM. OT-
pe3ok ab aenar Toukamu /, 2 n 3 Ha ueTelpe paBHbte Yactu. U3 Touku 3
noA yraoM o = 15° npoBoasaT o6pa3yroulyto KOHyca 0 ee nepeceyeH1s
¢ OChIO BpauleHus noAwunHuka B Touke 0. M3 s1ol Touku nposoast
aunud 01 u 02. OtknaasiBatot otpesok f & = 0,05(D — d) u nposoast
JIMHHIO fm nepneHaukynapHo kK auHnu 02. OTIOKKB OTPe30K de, pas-
Hblit fk, NpoBOAAT napaiienbHO fm JIMHUIO, ODOPMISIOLLYIO Masiblid
Topel ponuka. g nonyueHns AnaMerpa d, 6opra BHYTPEHHETO KOJb-
ia HaxoAAT TOUKY /, KOTOpas AeauT paauyc 6OMbLIErO TOpUa posiuka
nononam. Beicota s Manoro 6opta BHyTpeHHero kosbua iy = 0,124 D,,
rae D, = fm — HauboNbIIHHA JNaMeTp poJuKa.

Cenapatopb! Ha YepTexxax NOALIUNHUKOB HE M300paXaloT.

I'nasa 7

KOHCTPYUPOBAHUE CTAKAHOB U
KPBIIIEK NOJIHUITHUKOB

7.1. KoncTpynposanne CTAKaHOB

KoHcTpykimio cTakaHa onpefenser ¢XxeMa pacrnonoXeHWs Mon-
wunuukos. Ha puc. 7.1, a — 2 mnoka3aHbl BapHaHTbl KOHCTPYKUMH,
Haubosiee yacTo BeTpeyarolyecs Ha npakTHke. CTakaHsl 0OBINHO Bbi-
NONMHAOT AMThIMM U3 uyryHa Mapku CHIS.
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TonuwmHy O cTeHkH, AnameTp d pe3bObl M UUCNO Z BHHTOB Kper-
JIEHHs cTakaHa K KOpMycy HazHauawoT 1o Taba. 7.1 B 3aBUCUMOCTH OT
auaMeTpa D oTBepCcTHs M0/ NOALIMITHUK.

Tonuwna dnarua &; = 1.29 (puc. 7.1). BeicoTy / ynopHoro 3anneduka
COMAcyIoT ¢ pa3mepoM (acku HapyXHOro Ko/blL@a MOAMMHWKA W BO3-
MOXKHOCTBIO €ro 1eMOHTa)ka BUHTOBbIM CheMHUKoM (cM. Tabn. 6.8, 6.9).

Ipunumas C = d, A= (1.0 ... 1.2) d. nonyyaem MHUHHUMANbHBIH
auameTp naxua crakaHa Dy =

D,+(4..44)d.

7.1. OcHOBHbIE NAPAMETPb] CTAKAHOB

D, mm <50 50 ...62 | 63...95| 100... 145 ] 150...220
3. MM 4...5 5...7 7...9 9. 11 ... 13
d M6 M6 M3 M10 MI12
: 4 4 4 6 6

Hrobbl 0becneunTh conpsxenue TOpLOB hlaHLa CTakaHa U KOp-

nyca

MO MJIOCKOCTH, HA HAPYXHOH UMIMHAPUYECKON MNOBEPXHOCTH

cTaxKaHa nepen topuom ¢gnaHna aenawot xaHaeky. Ha puc. 6.29, a no-
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Ka3aH NpodHIb KaHABKM HA HAPY>KHOM MOBEPXHOCTH cTakaHa. KaHap-
KY BBINOJIHAIOT W Tepell 3aIUI€YMKOM CTaKaHa, [10 TOpUaM KOTOpOro
yCTaHaBAUBAIOT HAPY)XHOE KOJAbLO nomwunHuka (puc. 6.29, ¢). Pas-
Mepbl KAaHaBOK NpHBENEHBI B Tabn. 6.10.

WHorna Ha Hapy>KHOH MOBEPXHOCTH CTaKaHa AENAIOT MPOTOYKY LA
yMEHbIUEHHUS JUIHHBI TOYHO obpabartsiBaemoro yuactka (puc. 7.1, 6).
JluameTp B MeCTe NPOTOYKH NpHHMMAaIOT Ha (,5 ... 1 MM MeHbwie D,
JUtiHy [ TOHHOrO y4acTKa BBINOJIHAIOT PAaBHOH LUMPHHE HApYKHOTO
KOJIbL1a NOAUIMITHUKA.

B crakaHax 0OBIYHO pa3MellAlOT MOAUIMITHUKK Bada KOHUUYECKOH
iecTepHy (cM. puc. 6.19, 14.4) n dukcHpytoleit onopet Bana-uepBsiKa
(cMm. puc. 6.25, 6). CrakaHsl 11 NOALIMMHUKOB Baja KOHHYECKOH LIeC-
TepHH TMEPEMELLAIOT NIpH cOOpKe JUIf PETYIHUPOBAHMS OCEBOrO  I10JIO-
)KEHHS KOHMYECKOH LIeCTepHH. B 3ToM ciydae npumeHsoT nocaaky
crakaHa B koprnyc — H7/js6. Jlns HenoABHXHBIX 1OC/IE YCTAHOBKH B KOP-
IyC CTaKaHoB NpUMeHAOT rocaaxu H7/k6 wim H7/m6.

7.2. Koncrpynpopasne KpbiiieK NOAIMHAHAKOB

Kpbillkn NMOAIIMITHMKOB H3TOTOBNAOT M3 4yryHa mapok CY15,
CU20. Pa3znuuaroT KpbILLKH NPHBEPTHBIE H 3aKJIaAHbIE.

Ilpusepmuste xporuixku. Ha puc. 7.2 nokasaHbl OCHOBHbIE KOHCT-
PYKLUMH TIPHBEPTHBIX Kpblulex, Ha puc. 7.2, a, 6, 2 — TaK Ha3bIBaEMBIX
[TyXHX, a Ha pyc. 7.2, 6 — ¢ OTBEPCTHEM U1 BBIXOAHOTO KOHLIA Bajia.

@dopma KpBILIKH 3aBHCHT OT KOHCTPYKUMH Onopsl Basia. Yaie Bce-
ro TOpeLl Baja He BBLICTYNAET 3a npenensl noMinnHMka. Ifoatomy Ha-
PyXHasi IOBEPXHOCTh KPbIKK Nitockas (puc. 7.2, a — 6). Ecnu Topen
Bana BLICTYMAET 32 MpeAesl NOALUMITHUKA, TO KPBILWKY BbIUTONHAOT MO
puc. 7.2, 2.

YroObl MoBepXHOCTH (JIaHLA KPBILIKK M TOpLIA KOPITyca corpsra-
JIUCB MO TUIOCKOCTH, HA LMTMHAPHYECKOM LEeHTPUPYIOUIEH TOBEPXHOCTH
nepes TOPUOM (IaHUA NeNAloT KaHaBKy LIMPHHOH b (cM. Tabn. 6.10).
[Tonoxenue xpuinkd npu cbopke onpenenser ee ¢uaneu. [loaromy
NosAcok / ¢ UEHTPHPYIOLIEH LMIMHAPHYECKOH TNOBEPXHOCTHIO AENAIOT
HeOonbLIKMM, YTOOBI OH He Mellasl yCTAHOBKE KPBILIKH MO TOpLY KOp-
nyca: / =~ b. [long pomyckos quaMeTpa LEHTPUPYIOUIETO M0SICKA NPHBE-
AeHbl Ha puc. 7.2. Ecnu 8 KphitIKy NOAIHMITHHKA BCTPOEHO MaHXKETHOE
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YIUIOTHEHHUE, KAK 3TO [1O-

g 4 B) Jy

) 4 )H=u Ka3aHo Ha puc. 7.2, 6, TO
\ == JIOMYCK Ha UEHTPUPYIOLUHIA

o ‘;_ oL\ [HAMETP YXKECTOUAIOT.
1~ 5/ OnpepensiiouM npu
N S 7. KOHCTPYMPOBAHHM KPbILI-
“1eAn = KN saBnfercs Auvametrp D
_Z_i OTBepCTUA B KOpIYCE MOA
noawunuuk. B tabn. 7.2

npuBeeHbl  PeKOMEHIa-
LMH IO BLIOOPY TOMUMHBL &
CTeHKH, 1MaMeTpa d pe3bObl
M YdCia z BUHTOB Kperuie-
HMS KpBILIKH K KOpNycy B
3aBUCUMOCTH OT D.

B BapuaHnTe no puc. 7.2,
6 KpBILIKY KpENAT BUHTA-
MU C HWIMHAPHYECKOH
rOJJOBKO W LIECTUrpaH-
HbiM yrayOneHueM noa wirou (Tabn. 19.30). B sToM ciyuae TonmuuHy
KPBILIKK ApUHHUMaIOT &; = H + 0,83, rae H — BbIcoTa rONOBKM BHHTA.

Puc. 7.2

7.2. OcHOBHBIE NapaMeTpPhl KPbIleK NOJIHNTHHKOB

D, MM 50...62 63...95 100 ... 145 150 ...220
5, MM 5 6 7 8

d M6 M3 M10 MI12

z 4 4 6 6

Bo Bcex apyrux BapHaHTax, IOKa3aHHBIX Ha puc. 7.2, @, 8 U 2, Kpe-
NJi€HUE KPIUIKK BHINIONHAIOT 6ontamu (cM. Tabn. 19.29).

OnopHsle MOBEPXHOCTH KPBILLIKH MOA FONOBKH KpPEeNnexHbIX 6onToB
MJTH TaeK valle Bcero HeoOoxonumo oGpabateiBath. OGpabaThiBalOT WK
HEMOCPe/ICTBEHHO T€ MECTA, HA KOTOPbIE OMHPAKOT FOJIOBKH BUHTOB (pHC.
7.2, a, 6), unu Bech MOACOK HAa TOPLE KPBILLKH B 30HE PACHOIOXKEHMA
roao0BOK BUHTOB {puc. 7.2, 8, 2). C TOUKH 3peHHq TOUYHOCTH W OBICTPOTSI
npeanoyTUTENIbHEE ToxapHas obpaboTtka (puc. 7.2, 6, 2), yem obpaboTka
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OMOPHBIX MOBEPXHOCTEN Ha CBEPIMIBLHOM CTaHKe. Pazmepbl Apyrux
KOHCTPYKTUBHBIX 3MEMEHTOR KpbllIkK: &) = 1,28, 8, =(0,9 ... 1)d; Dy =
=D+ (4..44)d, c=d, rae d— pnamerp pe3nlu! BUHTa (Tabn. 7.2).
[Ipu ycTanoBke B KPbILIKE MOAMIKWNHUKOB MAHXKETHOTO YIIOTHE-
Husl BBINOJHAIOT PAcTOYKY OTBEPCTHS TaK, 4TOOBI MOXHO ObLIO Bbi-
NpeccoBaTh U3HOLIEHHYIO MaHxeTy (puc. 7.2, ¢ u 7.3, a). B HekoTopbIX
KOHCTPYKLMAX OTBEPCTHUE B KPBILIKE MOJ MaHXETHOE YNJIOTHEHUE Ae-
natoT ckBo3HbIM (puc. 7.3, 6). JInst TOUHOH YCTaHOBKM MAaHMXETbI B OT-
BEPCTHH HA KPBILIKE B 3TOM C/ly4ae HEOOX0auMo obpabaThiBaTh TOpELl
A, KOTOPbIM KDbILIKY YCTaHABAUBAKOT Ha OMOPHYIO MOBEPXHOCTD TPH
3anpeccoBke MawxeTbl, [losTomy ucnonnenue no puc. 7.3, g npeanou-

THUTEJIBHEE.
Lm"n‘:(f, f. /,Z)d I d

a) d)
Puc. 7.3 Puc. 7.4
[lpn HebonbuioM MexoceBOM paccTOSHMU (haaHubl JBYX COCER-
HUX KpblieK MOALMITHUKOB MOrYT NMepekpbIBaTh Apyr Apyra. B atom
cnysae y obeux Kpbllek ¢naHUbl CPe3aroT, OCTaBNAS MEXKIAY Cpe3aMu
3azop 1...2 MM (puc. 7.4).
Yaie BCero (iaHUbl KPbILEK BBIMONHAIOT Kpy2aoi gopmet (puc.
7.5, a); 06bI4HO (HOpMa KPBILLKH JOMKHA COOTBETCTBOBATL POPME nna-
THKA KOPNYCHOH JeTanu, K KOTOpOi Kpbiliky NpuBepTbiatoT. [pu
3TOM pasmep @ (laHUa OnpefensioT W3 YCNOBUS pa3sMeLUeHHA BHHTa
KperieHus KpbIlKH K Kopnycy. C Lenbio CHWXKEHUs pacxofla MeTajna
MPU M3roTOBAEHUM KAK camMol KPbILIKW, TAK W KOPMYCHOH aeTanw,
naHuBl NPUBEPTHBIX KPBILIEK WHOFAA M3TOTOBIAIOT Hekpy2n0il (op-
Mbl, cokpalllas pa3Mep g (aaHLa Ha y4acTKax MEX/y OTBEPCTUAMU NOJ
BUHTL! kpennenus. Ha puc. 7.5, 6 ¢naHell KpbILIKA ouepyeH Ayramu
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paanycoB R; u R;. Ewe Gonbluee CHIKEHME pacxoaa MeTania MOXHO
MONYUYHTb, €CJH KPBILIKY BLINOJHUTL KBaapaTHOH (puc. 7.5, g). Dna-
HELL KPbILKH C LIECTBIO OTBEPCTHAMH MOXKHO KOHCTPYUPOBATh MO PHC.
7.5, 2. UtoObi HE MPOUCXOANIO 3HAYUTENBHOIO CHIYKEHHA HECTKOCTU U
NPOYHOCTH (hlaHLA, NPU COKPAILEHUMN Pa3MEPA @ HE PEKOMEHAYIOT fie-
PEXOINTb 3a OKPYKHOCTb Dy LEHTPOB KPENEXKHbIX OTBEPCTHH.

A-AO

d

2 s

(11.1.2)d

Puc. 7.5

HcnonHerue guanues Kpbiex no puc. 7.5, 6 — 2 uenecoodpasHo
NpH KPYMHOCEPHHHOM M MaccoBOM Hx npoussoacTee. Hemoctarkom
3TUX KOHCTPYKUMH ABASETCA MpepbiBUCTas NOBEPXHOCTh (ilaHua, Ko-
TOpas CO3AAET HEKOTOPbIE HEy100CTBa NpH €ro TokapHoH obpaboTke.

3axnaonste xpsiueku. Ha puc. 7.6 nokazaHbl OCHOBHbIE KOHCT-
PYKUMH 3aKJIaZIHBIX KPBILUEK: TIyXWX — pUC. 7.6, a, 6; c OTBEpCTHEM
ANt BBLIXOJHOIO KOHLA Bajla — puc. 7.6, 6; ¢ pe3b0OBbIM OTBEPCTHEM
110J HAXXHMHOW BUHT — pUC. 7.6, 2. 3aK1aHbI€ KPbILIKYU LWMPOKO MpH-
MEHAIOT B PENYKTOpaxX, UMEIOILMX MIOCKOCHIL pazbemd KOpIyca o
0CAM BallOB. DTH KpbILIKHY HE TpebylOT KPenieHus Kk kopmycy pe3bdo-
BbIMK JIETANAMU: HX YACPIKMBAET KOABLLEBOM BLICTYN, NS KOTOPOro B
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KOpNYCE MPOTAaYUBatOT KaHaBKy. YTo6b1 obecneunTh ConpsxeHHe TOp-
OB BBICTYNa KPBINIKM ¥ KAHABK{ KOPITyca M0 MIOCKOCTH, HA HapyX-
HOM UMIMHAPHUYECKOH TIOBEPXHOCTH KPBIKK NEPEA TOPUOM BbICTYNA
HENATENbHO BBIMONHATL KAHABKY WIMPHUHON b. Pa3mepei KaHaBky Ha
avameTpe D npuHuMatorT rio tabi. 6.10 (D = d).

a) S..HiMmy 6)

]: :
S % I
5) ) 2)
N\
/{
o«
s AU 2
N 1 5
] 3

Puc. 7.6

Hapy>Hbi#i AMaMETp KPBILIKKA BBINONHAKOT C TAKUMU OTKSIOHE-
HUAMM, TPH KOTOPBLIX B COMPSXKEHHH C KOPITYyCOM Kpbliltka obpasyer
OuYeHb Masibli 3a30p, NPENATCTBYIOWIHH BLITEKAHHIO Maciia U3 KOpIlyca.
Tonunny 8 cTeHKM KPBILLIKY NPHHUMAIOT Ao Taba. 7.2 B 3aBUCUMOCTH OT
hvamerpa D oTBepcTHS NMOA NOAWIMITHUK. Pa3zMepbl APYyrux 3JIEMEHTOB
Kpbitiik (puc. 7.6, @): 8, =(0,9 ...1)8; §=(09... 1)d; C=0,5S; I>b.

HMuorna Topeu KpbilIKH, KOHTaKTHPYIOWUA C MOAUWIMIIHUKOM, He
COBMajaeT ¢ TOPUOM BbICTyma (puc. 7.6, 6). Urobbl HapyxHas Lu-
JMHapUYeckas MOBEPXHOCTL 3TOr0 y4yacTka He Hapyllaja TOYHOCTH
UEHTPUPOBAHKWs KPBILIKY, €€ AHaMeTp yMeHbwaoT Ha 0,5 ... 1 Mm.

OO6bIHO KpBIWKU M3roTOBAAIOT M3 wyryHa. OnHako ¢ uensio
NOBBLILIEHHA TMPOYHOCTH pe3bObl  3aKJAJIHYIO KPBILIKY C pe3b0OBBIM
OTBEPCTHEM MMOJT HAXKHMHOMR BUHT (pyc. 7.6, 2) H3TOTOBASIOT U3 CTANH,
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I'naBsa 8

CMA3BIBAHHE, CMA3OYHBIE YCTPOHCTBA H
YIIVIOTHEHMUS

Ji4 yMeHblIeHHS NOTeph MOWMIHOCTH HA TPEHWE, CHHXEHHA HH-
TCHCHUBHOCTH H3HAUIMBaHUA TPyLIHUXCA ﬂOBerHOCTCﬁ, HX oxnaxiae-
HUA U OYUCTKH OT NMPOJYKTOB U3HOCA, a TaKXKe A/IA MpeAOXPaHEHHA OT
3ae/laHuf, 3aUMPOB, KOPPO3UMU Jo/MkHO ObITh obecneueHo HaaeHoe
CMa3bIBaHHE TPYLIUXCH NOBEPXHOCTEM.

8.1. CmasbiBaHHe 3yGUATHIX H MePBAYHBIX Mepeaad

B MawMHocTpoeHHu it cMa3blBaHKs 3yOUaThix U YepPBSYHBIX Tle-
penay IIMPOKO NPUMEHAIOT TaK HA3bIBAEMYIO KADMEPHVIO CUCTHEMY.
B kopnyc peaykropa uiau KopoOKM Hepeday 3aluBalOT Maclio Tak,
yToOBI BEeHUBI Kolec 6K B Hero morpyxensl. Koneca npu BpawieHun
YBIIEKAIOT Macio, pa3Opei3ruas ero BHyTpU Kopryca. Macno nonagaer
Ha BHYTPEHHHE CTEHKH KOPIyca, OTKYAa CTeKaeT B HWKHIOK €ro YacTb.
BuyTtpu kopmyca obpa3syeTcs B3Becb HacTHL Macia B BO3AYXe, KOTopas
MOKPBLIBAET MOBEPXHOCTH PACIIONOKEHHBIX BHYTPH KOpIyca JeTaei.

KaptepHoe cMa3sbiBaHMe MPUMEHSIOT NPU OKPYXKHOH CKOPOCTH
3ybuarsix konec U uepBakos 40 12,5 m/c. [Ipn Gonee BbICOKHX CKOpO-
cTax Macio cOpachiBaeT ¢ 3yObeB LeHTpoOEeKHas CHIa M 3alenieHHe
paGoraer npu HeaOCTaTOYHOM cMasbiBaHuM. KpoMe Toro, 3ameTHo
BO3pacTaloT MOTEPH MOWHOCTH Ha lepeMelluBaHHe Maca, NOBbILIAeT-
sl ero Temneparypa.

Bri6op cmMa304HOro MatepHana OCHOBAH Ha OMbITE IKCIUIyaTaLliu
MallHH.

IIpeumywecmeennoe npumenenue umeiom macaa. IIpuHuun Ha-
3HA4YEHHH COpTa Macna CeAyIOWHA: YeM BbIlE OKPY>KHas CKOpOCTb
Koneca, TeM MeHbllie JOIKHA ObiTh BA3KOCTH Macsia M YeM BBILLE KOH-
TaKTHbIE HANPSXKEHHS B 3aLeNNeHRH, TeM GONbLIeH BA3KOCTBIO NOMDKHO
XapakTepu3oBarbcs Maciio. [TosTomy TpebGyeMylo BA3KOCTH Macia of-
peaesIOT B 3aBUCHMMOCTH OT KOHTAKTHOTO HANpPsKEHHR U OKPYKHOM-
CKOpOCTH Konec 1o Tabn. 8.1.
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8.1. Pexomenayemasi KHHeMaTHYecKasi BA3KOCTb Mace i

KOHTAKTHbIE PexoMeHIyeMas KHHEMATHIECKaA BAIKOCTh, MM/C

HaNpAEHHS G TIPH OKPYXKHOU CKOPOCTH, M/C

Hiwm’ 102 2.5 cB. 5

T Jina 3y6uatbix nepenay npu 40 °C
Jlo 600 34 28 22
600 ... 1000 60 50 40
1000 ... 1200 70 60 50
Jinsa yepBauHbIX fiepeaad rpu 100 °C

Jlo 200 25 20 15
200 ... 250 32 25 18
250 ... 300 40 30 23

ITo Tabin. 8.2 BEIOMpalOT MapKy Maciia A1 CMa3biBaHUA 3y0uaTsix
v 4epBAYHBIX NMepenady. B taba. 8.3 npuseneHsl pekOMEHIyeMbIE MapDKK
CMa304HBIX MAcell 18 BOJIHOBBIX Mepeay.

8.2. Kunemaruueckasi BAZKOCTh Mace

Mapka Macna

KuHeMaTHyeckas BA3KOCTb, MM/C

Juis 3ybuateix nepeaau npu 40 °C

N-JI-A-22 19-25
U-TI'-A-32 29-135
U-T-A-46 41 - 51
MT-A-68 6175
* Jina uepsAyHbIX nepenaay ripu 100 °C
H-r-Cc-220 14
HU-T-C-320 20
Apuauuonnoe MC-20 20,5
52

Unnusnposoe 52
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8.3. Pexomerayemble MapKH MaceJ1 UIA BOJHOBBIX nepegay

KOHTAKTHBIE HuameTp rubKkoro koneca, MM
HanpsvkeHus oy, H/Mm’ 80 160
Jo 800 U-I'-A-68
Cs. 800 no 1600 H-T-J-68 H-T-A-100

O603HaYeHHE HHAYCTPHATBHBIX MACEN COCTOUT M3 YETHIPEX 3HAKOR,
KK/AbIA M3 KOTOpLIX 0003HauaeT: nepgwiti (M) — nHpycTpuansHoe, gmo-
PO — NPHHAVIENHOCT K Ipynne no HazHauenmo (I' — mi ruapasnuye-
CKMX cHcTeM, T — TDKeIOHArpy)KeHHbIE y37bl), Mpemuii — NPUHALIeHK-
HOCTb K TpyNIe MO 3KCIUTyaTalHOHHBIM CBOFCTBAaM (A — Macsio 6e3 npu-
caok, C — Macno ¢ aHTUOKHUCITHTENBHBIMH, AaHTUKOPPO3HOHHBIMH Y TIPO-
THBOW3HOCHBIMM NpUcagkaMy, J1 — Macno ¢ aHTHOKHCAHTE!/ILHBIMH, aH-
TUKOPPO3HOHHBIMH, NMPOTHBOWU3ZHOCHBIMH W NPUTHBO3AAWPHBIMHA TIPH-
cajIkaMH), yemeepmuiil (UMCII0) — KNAaCcC KMHEMATHYECKOH BI3KOCTH.

H3 nracmuynvix cMazounvix mamepuanosg Haubonee 4yacTo npy-
meHsror HUATHUM-201, Jluton-24, Yauon-2 (tabn. 19.40).

JonycTiMble YPOBHHM MOTPYXXEHHS KOJIEC UWIUHOPUHECKO20 pe-
dyxkmopa B MacnsHylo BanHy (puc. 8.1): A, = 2m ... 0,254, ). 3necy m

, —-Moaynb 3auerneHus. Haumeds-
Wy MIyOHHY NpHHATO CYMTATH
PaBHOM ABYM MOIYJNIAM 3aLICMIEHUS,
Ho He MeHee 10 mMMm. HauGonsinas
JONyCTHMas NTyOHHA HOrpPY;KEeHHA
3aBUCHT OT OKPYXHOM CKOPOCTH
koneca. YeM MemieHHee BpalLeHHE
Koneca, TeM Ha 6oaburyto riy6uHy
OHO MOXET ObITH NOTPYXKEHO.

CuuTalor, 4T0 8 O8YXCMyNneH-
yamou nepedawe TIPH OKPYIKHOM
CKOPOCTH KOTI€Ca TUXOXOAHOM CTYNeHU V = | M/C A0CTaTOuHO norpy-
XKaTh B MacyO TOJBKO KOJECO TUXOXOOHOH cTyneHu. [lpu v < 1 M/c B
MAacio NOJKHBI ObITh MOTPYXKEHBI KoNleca 00EHX CTyneHel nepexaun.

r
|
|
|
|
by
I
!

Puc. 8.1
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Punc. 8.2

B coocubix pedyxmopax TpH PacnolOXEHHH BaJlloB B [OPH30OH-
TANBHOH IUIOCKOCTH B MacJI0 MOrpyXaroT KoJjieca ObICTPOXOAHOM H TH-
XOXOJHOH cTyneHel (puc. 8.2, a). TIpu pacnonokeHud BajoB B BEPTH-
KaNbHOM MIOCKOCTH MOrpyXatoT B MAcJO WECTEPHIO U KOJIECO, pacro-
JIO’KEHHBIE B HIXKHeH 4acTu kopmryca (puc. 8.2, 6). Ecnu rnybuna no-
TPY>KEHHs KOJIECa OKKETCA UPE3MEPHOH, TO CHIXAIOT YPOBEHb Maciia
M YCTaHaBJIHBAIOT CreLHanbHOe cMasbiBalomee koneco / (puc. 8.2, g).

B KoHuveckux unu KOHUYECKO-YURUHOPUYECKUX PeOyKmOopax B
Mac/sSHYIO BaHHY JO/KHO OBITH MOrPYXEHO KOHHYECKOE KONeco Ha
BCIO LIMpHHY b BeHLA.

['nyGuHy norpys;eHus B Macno Aetanei 4epeawnozo pedykmopa
NpUHMMAIOT: TIPH HIKHEM PacnooXeHUH uepsska (puc. 8.3, a) h, =
=(0,1... 0,5)d,; npu Bepxuem (puc. 8.3, 6) h, =2m ... 0,25d,. Oanaxo
TMpH 4acThIX BKJIIOYEHHAX U KPAaTKOBPEMEHHOM peXuMe paboThl (1yCck-
OCTaHOB-MYCK) CMa3bIBAHHE 3allEN/IEHHS OKa3bIBAETCH HEAOCTATOUYHBIM.
Bo usbexxanue 3T0ro yposeHbs Macia NOXHUMAKOT 10 3aLETLIEHHS,

Ecnu BaXHO YMEHBLIHTDH B YePBAYHOI nepeaade TEMVIOBbIAEIEHHE
M TIOTEpH MOLIHOCTH (HanpHMep, MpH BLICOKOH YaCTOTE BPALUEHHA
YepBiKa M AJMTENbHOH paboTe nepenaun), yposeHb Macia B Kopmyce
NoHmwkaoT (pHc. 8.3, 6). JInda cMasbiBaHMA 3aLETUIEHHS HA YEpBiKe yc-
TaHaBAMBaOT pasbpeirusareny / (puc. 8.3, 6, 2). Macno 3anusatot B
3TOM Cllyqae A0 UEHTPa HHKHErO TeJla KayeHHs NOAIUMITHUKA.

HopMebi norpyxeHus konec Kopohox nepeday Takue e, Kak 1 A
KOJIeC peayKTOpPOB.
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Puc. 8.3

PaccTosinue by MeXKy THOM KOPIyca H Hapy>KHOH MOBEPXHOCTHIO
KOJIEC WJIH YepBSAKa JUIS BCEX THIMOB peayKTOPOB M KopoGok nepenay
npuHUMaloT: by > 34, rae a onpepeneHo panee no gopmyne (3.5).

8.2. Cma3biBanHe HOJMHNHHKOB

[ToRIIMTHUKA CMA3bIBAIOT TEM XKE MACJIOM, YTO M JIETAIH Nepesay.
Cma3siBaHHE HX APYTUM CMa3O4YHBIM MATEPHAIOM MPHMEHSIOT PEAKO
(ecnu TpebyeTcs 3alUMTHTH NOAMIMIHHKM OT MPOAYKTOB M3HOCA JeTa-
neit nepegay).

[Ipu kapTepHOM CMAa3biBaHHH TiepeAay NOIIINTHHKK CMAa3bIBalOT
6pbizramu Macna. [IpH oxpyXHOH CKOpPOCTH Konec v 2 1 M/c 6pbi3ramu
Macia TIOKPBITHI BCE ACTAIH Mepeaad ¥ BHYTPEHHHE MOBEPXHOCTH CTe-
ROk Kopmyca. Crekalollee ¢ Kojiec, BAJIOB H €O CTEHOK KOPIyca Maciio
nonajgaer B NOALIMITHHK.
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OpHako B psage ciy-
yaeB A obecnevenus
HAZEXHOTO  CMasblBaAHHS
3alerIiCHNA MPpHXOAHNTCAH
3HAYUTENLHO  MOBLILLATH
yposeHb macna. Hepeako B
Macno norpyXxator ObICT-
POXOAHYIO LIECTEPHIO WM

Puc. 8.4 YepBAK W NOJLIMIHHKH

ObicTpoxoauoro Bama. B

3TOM CJlydae BO M30exaHue NonagaHus B NOAUIMNHHUK NPOAYKTOR W3-

HOCA MEPENAY, a TAKXKE MIMTUILHETO MOJIMBA MAcAOM, NOAWMIHUKH 3a-

WHLIAIOT MacI03alKUTHLIMU Wakbamu (konbuamu), puc. 8.4. OcobeH-

HO 5TO HEOOXOAMMO, €C)IM Ha ObICTPOXOHOM Baly YCTAaHOBREHbI KOCO-

3y0bie WM IEBPOHHbIE Koseca, THOO uepBsK, T.€. koraa 3ybbs Kkosec

HJIH BUTKH HEPBSAKA TOHAT Macjio HA NOALWNNHHUK Y 3a0UBaAKOT €10, Bbl-
3b1Basi NOBbILUEHHbIH HATPEB.

ﬂﬂﬂ CMa3biBaHUA ONop BalOB, JaneKko PAaCnoONOXEHHbIX oT ypOBHfl

MaC/IiHOM BaHHbI, MPUMEHSIOT pa3nHyHbie ycTpoicTea. Tak, o cma-
3bIBAHUA  MOJIUMIHUKOB
BajJla KOHMYECKOH 1iec-
TEPHH, YAANEHHbIX OT
MacisiHOM  BaHHBI, Ha
¢nanue Kopnyca B A ~ Kopnyc] ™ [Kpsruna
MJIOCKOCTU pa3bemMa Je- ’ 5 ; 5 nopnyea
naloT  KaHaBKM, a Ha —
KpbILIKE KOPITyca CKOCHI ] ____#_JB
(puc. 8.5). B xaHaBkM cO , )
CTEHOK KPBILUKH KOpIyca '
CTekaer pa3OpbisruBae-
MOE KOJNEeCOM Maclio M
uepe3 OTBEPCTHA B CTa-
KaHe miornagaeT K MoA-
WUMMTHHUKAM.

Jins HanpasieHMs CTEKaOWEro Macia WHOT/AA AENaloT Ha BHYT-
PeHHEl MOBEPXHOCTH CTeHKH Kkopmyca peGpa (puc. 8.6, a). Tlo Hum
Macio crekaeT K OTBEPCTHIO B MPWJIMBE KOPITyca W NONagaet K noa-

. -

A A-A

Puc. 8.5
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Puc. 8.6

WUOHKUKY. Jns cMasel-
BaHUA  MOJIUIUTIHHUKOB
BaNa YEpBAUHOTO KOJie-
ca MHOTIA TPUMEHAIOT
CcKpebKM ¢ IOTKaMH, no
KOTOPbIM Maciio noja-
€TCA K NOALIMITHUKAM
(puc. 8.6, 6).

Ecnu poctyn mac-
fla K TMOALIWNHMKAM
3aTpyOHeH, a npume-
HeHHe cnocoboB no
puc. 8.5, 8.6 Hexena-
TeNbHO, TO B PEAYKTOP
{xopobky nepenau)
BCTPAMBAIOT Hacoc.
Hacoc mnopaer ™acno
B pacnpeaenurenbHoe
YCTPOHCTBO, OT KOTO-
poro no OTAE/bHBIM
TpyOKaM ero noaBOAAT
K MOALIMMHHKAM.

Eciin npumenenue
Hacoca HeXenarenbHo,
MOJALUMITHUKH, K KOTO-
pbIM 3aTpyAHEH AOCTYN
Macia, CMasbIBaKOT Mnac-
THYHbIM  CMa304HbIM
marepuasoM. OObIuHO
UCMOJB3YIOT [IHA-
TUM-201, Jluron-24,
OKB-122-7 n ap. (cm.
Ttabn. 19.40). B srtom

cnyyae NOAUIMITHUK 33aKpLIBAlOT ¢ BHYTPEHHEH CTOpOHBI MacnocOpachl-

BarowwMM KkossloM [ (puc. 8.7, a, 6). CMa30ouHbIA MaTepHal JO/KEH 3a-

HuMath 1/2 ... 2/3 ceoboaHoro oGbema nonocTH NOAWMNHUKOBOrO y3ia.
Jns nojauv B NOALWMITHMKY MJIACTUHHOMO CMa304HOrO MaTepHana

MOXHO NMPUMEHATDH Npecc-MacieHkd (puc. 8.8). Cmazounblit MaTepuan
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Puc. 8.7

10AAIOT NOA AABICHHEM CrieLHanbHbIM winpHuem. Jns ynobeTea noasoaa
LUNPHLA B HEKOTOPBIX CJTy4asX NPUMEHSIOT NEPeXoaHbie wTyliepa /.

[lpn  BepTuKasb- D67  48°
HOM  PacnoyokKEHHH —
BaJia BEPXHIO Onopy
CMa3blBAIOT  KMAKHUM
Mac/ioM, NnoJasaeMbiM
HacoCOM, MWAW TIina-
CTUUYHBIM CMa304HbIM
matepuanom.  Hwuox-
HIOIO OMOpy BEPTH-
KanbHOTO Bama H30-
JIMPYKOT OT MacsHOH
BaHHbl peAyKTOpa M
CMa3blBAIOT  KHUAKUM Puc. 8.8
MacioM OT Hacoca
WM TJIaCTHYHBIM CMa30UHbIM MaTEPHAIIOM.

3HaUUTENbHO YNPOLUAET KOHCTPYKUMIO NPUMEHEHUE TTOALMITHH-
KOB KaU€HHWA 3aKPbITOrO THNA C ABYMS YNJIOTHEHUAMU (HaNpHUMED, LWa-
PHKOBEIX paauanbHbiX, Tun 180000, 'OCT 8882-75) uiin 3allUTHLIMH
wanbamu (tun 80000, F'OCT 7242-81), cMa304HbIA MaTepUan 8 KOTO-
Pble 3aJI0)KEH NMPU U3rOTOBACHHUU U COXPAHAETCS B TEUEHHE BCEro Cpo-
Ka 3KCrtyaTauMH MOALIMNHHKOB.

0

&

AT

°

5o
2

Migxi

12

8.3. Cmazounble yeTpoiicTBa

Ilpn pabote nepeaau npoayKTbl M3HALIMBAHHMSA MOCTENEHHO 3a-
rpasusoT macno. C TeueHuem BpPEMEHH OHO CTapeeT, CBOWCTBA €ro
YXyawarorcs. BpakoBOYHBIMH NPU3HAKAMM CYXKAT YBEAHUEHHOE KH-

185



CIIOTHOE UMCJI0, MOBBIWEHHOE COACPXKAHHUE BOAbI M HalUuUE MEXaHH-
ueckux npuMmecei. [losromy macno, 3aiMToe B KOpPAYC peayKTOpa WK
KopobKkH nepeaay, MEPHOIHUUYECKH MEHSIOT. [ns 3amenbl Macada B KOp-
nyce NpeaycMaTpHBAaIOT CIIHBHOE OTBEPCTHE, 3aKpbiBAEMOE MpPOOKOH ¢
UMIHHAPpHYEEKOH MITM KOHMYeckoid pe3sboii (puc. 8.9). Pasmepwl npo-
6ok (MM) ¢ yurunopuueckoi peszvbou (puc. 8.9, a, 6) NpUHUMAIOT NO
Tabn. 8.4, a ¢ konuneckou pezvboi (puc. 8.9, 6) no Tabn. 8.5.

——‘
it 3 o A
4 g
L lb
Ll
@)

Puc. 8.9

Lunuuapuyeckas pesnba He cO3AaeT HAAEKHOTO YIUIOTHEHHS.
[TosTomy noa npofky ¢ UMIHBHApHYECKOH pe3b0Ool CTaBAT YNAOTHAIO-
mue npoknaaxkk W3 Gubpbl, amomunus, napouurta. [ns stoit uenu
NMPUMEHSIOT Takke KONMbLA M3 MacloOeH30CTOMKON pesunHsl, KOTopbie
MOMEWIAIOT B KAHABKW TNyOWHOMN !, YTOObl OHM HE BbILABIMBAIUCH
npobKkoi Npu ee 3aBUHUMBAHKK (CM. puc. 8.9, 6 u Tabn. 8.4).

8.4. Pazmepbl npooK ¢ UHAHHAPHYECKO#H pe3bloi

d D D, L ! b {
M16x1,5-8¢g 25 219 24 13 3 3
M20x1,5-8g 30 25,4 25 13 4 3

8.5. Pasmepb!l npo6ok ¢ KOHHYecKoH pe3nboii

Obo3Hauenne d D L b
pe3bbbl

K172" 21,2 21,54 13,5 8,1

K3/4" 26,6 26,89 14 8,6
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Kownnueckan pe3bba coznaer rep-
METHYHOE COeJUHEHHE, H MNpoBKH C
3TOH pe3u6oil  JOMOMHHTENBLHOrO yn-
NotheHus He TpebyroT. Tloatomy npu-
MEHEeHHe ux Gosiee KenarebHO.

MacnocanehbiMi NPOOKaMK MOXKHO
3aKpbIBATb OTBEPCTHS 1S 3A/IMBA MacCIa.

Hns nabriooenus 3a yposnem mac-

Puc. 8.10 2a B KOPIyCE yCTaHaBJIMBAOT: Npobku

C KOHMuecKo# pesbGoii (puc. 8.9, 6),

macioykasaTenu kpaHosbie (puc. 8.10), Macnoykazatenu kpyrivle M

YAAMHEHHBIE U3 NpO3paunoro marepuana (puc. 8.11); macnoykaszatenu
xesznosble (iymnbl) (puc. 8.12).

A

Bunm MEx14

ST

]
s
&

Kopacums de-
A4 3Mansig 040

Puc. 8.11

Hcnonuenre uryna mo puc. 8.12, 6 BbI3bIBAET HEKOTOPBIE TEXHO-
JIOrHueckrue TPYAHOCTH TIpH GOPMOBKE KOPITyCa U CBEPACHUH HAKJIOH-
Horo orsepctus. [loaromy HcnonHewue 1yna no puc. 8.12, a u oco-
Benuo puc. 8.12, 6 NPeANOUTHTENBHO.
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Puc. 8.12

MacnocnuBHble NpoGKH M KpaHOBBIE MAaclioyKa3aTeNH MOXHO Y-
TaHaBNMBATL MapaMM AJ1si KOHTPOJA 32 HHUXKHHUM W BEPXHUM YPOBHAMM
macna (puc. 8.13). MoxHO ycTaHaBIMBaTh TONLKO OOHY NpoOKy — Ajs
KOHTPOJA 33 BEPXHUM YPOBHEM Mac/a.

f ) 5 B
a
N Bepunuil ypobers - -
ZN\W, o _
IANYZ f NEIOE { Vi
! : 1 ; e
d i ; S =
| [P
N\ ; I 7@ o
Huxnut ypobens | M20x15 4,
_____ ; | 03z M_;g_-g_l

!
( [ D
i

-’

Puc. 8.13 : Pue. 8.14

Kpyrneie macnoykaszarenu (puc. 8.11) ynoOubl ais Kopnycos,
pacrofNoXKeHHbIX JOCTATOYHO BBICOKO HA/l yPOBHEM Mosna.

Ilpu nnurenbHoli paboTe B CBS3W ¢ HarpeBOM Macia M BO34yXa
NOBLILIAETCA JaBficHHE BHYTPH KOpryca. 3TO NPUBOAMT K nNpocayunsa-
HHUIO MacAa Yyepe3 YNNOTHEHUA U cTbikd. UToObI H3Gexarh 3Toro, BHyT-
PEHHIOI MONOCTh KOPIMyca cOOOLLAtOT ¢ BHELIHEH cpenoit nyTem ycra-
HOBKH OTAYLIHH B €r0 BEPXHHX TOYKaX.
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HauGonsluee nmpuMeHeHWe HaXOAAT OTAYUIMHbBI, H300paxkeHHblE
pa puc. 8.14, g, 6. OTaywmny no puc. 8.14, a UCNONL3YIOT TaKOKE B
KauecTBe NpoOKHU, 3aKpbIBaIOLIEH OTBEPCTHE Ul 3a1MBA Macna.

8.4. YonoTHuTE/IbHbIE yCTpoiicTBa

Y10THATEIBHBIE YCTPOHCTBA MPUMEHSIOT A/ NPEeAOXPAHEHHA OT
BBITEKAHHA CMA304HOTO MaTepHasa U3 NOALMMHUKOBLIX Y3/10B, a TaK-
ske 18 3alUMThl UX OT 10NalaHus M3BHE NbINM M Baard. Huke npuse-
neHbi Hanbosiee PacnpoCTpaHEHHbIE B MALUMHOCTPOEHUHM yIITIOTHEHHS.

MankeTHbi€ YIIOTHEHHSI LIMPOKO MIPUMEHSIOT TP CMa3blBaHUH
MOALIMTHUKOB XXMAKUM MacioM il TPH OKPYXKHOM CKOpPOCTH Bana o
20 m/c. Manxera (puc. 8.15, @) cocTOUT U3 kopnyca /, U3roToBNEHHO-
ro U3 MaciioGeH30CTOMKON pe3nHbl, kKapkaca 2, NpeACTaBAAIOIErO CO-
6o#l cTanbHoe KonbLo I'-06pa3Horo ceuenus, M OpacneTHod nNpysKu-
ubl 3. Kapkac npuaaer Mamxere ecTkocTb M oOecneyuBaer ee mior-
HY!O TOCaAKY B KOPMYCHYIO aeTanb Ge3 A0NONHHTENIBHOrO KperieHHs.
BpacneTHas npy>KHHa CTATMBACT YMAOTHAKLWYKO HACTh MaHXXEThI,
BCJ1eACTBHE tero obpasyercs pabouas kpomka wupHroit b= 04... 0,6
MM (puc. 8.15, 2), MIOTHO OXBaThIBaKOLLAA NOBEPXHOCThL Bana. Ha puc.
8.15, 6 oraensHO MokasaHbl GpacyieTHas NpyXKWHa U cnocob ee Coeu-
HeHus. MamxeTsbl, IpeaHa3HadeHHble M1 paboTbl B 3aCOpPeHHOM Cpe-
A€, BBINOJHAIOT ¢ donoaxumenvHou paboueii kpomxoi 4 (puc. 8.15, 6),
Ha3bIBaeMOH "MbUIbHUKOM", Pa3meprt MarxkeT cMm. B Tabmn. 19.16.
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Matkery OOBIUMHO YCTAaHAaBJIMBAlOT OTKPBLITOH CTOPOHOH BHYTPb
xopriyca (puc. 8.16, a). K paboueli kpomke MaHXeTbl B 3TOM Clydae
obecneueH XopoluHii ZOCTYyN cMa3ouHOro Macina. 95 %-Hellt pecypc
1A MaHxeT — He Menee 3000 y.

a) 07

1

15°

p7a

Puc. 8.16

IIpu monave IUMPHUEM IUIACTHYHOrO CMAa3o4HOro MaTepHala
JaBJIeHHe BHYTpH NOALLIXMIHHKOBOH KaMepbi MOXKET ObiTh OU€Hb BBICO-
KUM. UToOBI HEe MOBPEAHTE MAaHXKETY, €€ YCTAHABJIMBAIOT B 3TOM CIIy-
vae paboueift KpoMkoit Hapyxy (puc. 8.16, 6). Torpa npu noBebILLIEHHH
AaB/E€HHS CMa304HBIA MaTepHa OTOTHET KPOMKY MaHKeTbl, H H30BITOK
€ro BBITEHET Hapyxy.

a) — o)

L.

Puc.8.17

[Tpu BBICOKOM YpOBHE Macna CTaBAT pAAOM ABe MaXeTsl (pHuC.
8.17, a). [Ipu 3anbuieHHON BHEILUHEH Cpele TaKXKe CTABAT ABE MaHXeEThI
HIH OIHY ¢ NeUIbHUKOM (puc. 8.17, 6). CroboaHoe MpOCTpaHCTBO Me-
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HAY MaHXETaMH, a Takke MeXAy pabourMMH KPOMKaMU MaHXeThl W
MbUIBHHKA 3aMONHAIOT NPpH cOOPKe IUIaCTHYHBIM CMa304YHbIM MaTrepHa-
nom (LLHATHM-221).

TopuoBsle ynaoruenns. IIpy cMaspiBannH MOALIMITHHKOB XHI-
KMM MacJloM B TOCJIEHEE BpeMs MMONYYHIIM pacrpOCTPaHEHHE OUEHb
3(PEeKTHBHBIE YTUIOTHEHHS MO
ToleOBblM HOBerHOCT}IM.
OaHaKko  MpPUMEHEHHEe  UX

cIEepKHBaeTct  BCIIEACTBHE /
KOHCTPYKTHBHOM CIOXKHOCTH, 3 & /" /2'
3HAYMTENIBHBIX  Pa3MEpPOB M

OTHOCHTEJILHO BBICOKOH

CTOUMOCTH. KoHcTpykims

OIHOTO H3 HHUX MpHBEZeHa Ha e,
puc. 8.18. VmnorHenue co- S <
CTOMT W3 yIUIOTHUTENIbHEIX | = OIS
koneu /, 2 W mpyxuset 3. T~ S| x[T
Konbuo / W3rotoBasior w3 s s

aHTUQPHKLIMOHHOTO Mare-

puana mapok AMC-1, 2I1- Puc. 8.18

1000-®, a koabuoO 2 — U3 cra-

v mapok 40X, IIX15, 3akaneHHoH no Bbicoko# TBepaoctd. Konbuo 2
YCTaHaBJIMBAIOT Ha Bajly C HATAIOM.

UlupuHy b nmoBepxHOCTH TpeHHA KoJsibLia / MPHHUMAIOT NPH AHa-
MeTpe Bana (MM) cebitie 20 no 40 — 3 mm, cesine 40 no 80 — 4 MM H
cebise 80 — 5 mm. LllupuHy MOBEpXHOCTH TPEeHHMs KOjabLa 2 IenaloT
Gonbie b Ha 2 ... 4 MM. PaGoure MOBEPXHOCTH YIUIOTHHTEJILHBIX KO-
JIeLl ROJKHBI HMETH OTKIIOHEHHS OT TJIOCKOCTHOCTH He Gonee 0,9 MkM,
a wepoxoBarocTh Ra < 0,16 MkM. C moMoLibio NPY>KHHBI 3 CO3J4al0T Ha
YNAoTHaAKOWEH noepxHocTd Aasienue 0,05 ... 0,15 H/mM>.

Konbo / cHaGxaroT HOMOJMHHUTENbHBIM, TaK Ha3bIBAEMBIM Cina-
muyeckum, yrJloTHEHUEM 4.

CraTHYecKMM yMIOTHEHHEM 4Yalle BCEro CIYKHT De3HHOBOe
KOABLIO Kpyrynoro cedeHus. PazMepel pe3WHOBBIX KOJIEL, MPHHUMAIOT
(puc. 8.19): nuameTp ceuenus d, = 4,6 MM; OHaMeTp OTBepcTHs d| =
=D — 8 mm. 3pece D — nuamerp (MM) OTBEPCTHA YIUIOTHAEMOIO COMpS-
eHud (HanpuMep, OTBEPCTHA B KpbiLIKE MOMILHNMHUKA Ha puc. 8.18), ko-
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TOpBIH MpPHUHUMa-
IOT Y3 pAja 4Hcen:
36, 38, 40, 42, 43,
44, 45, 46, 48, 50,
52, 53, 55, 56, 58,
60, 62, 63, 65, 66,
68, 70, 71, 72, 73,
75, 76, 78, 80, 82,
83, 85, 86, 88, 90,
92, 95, 98, 100.
Puc. 8.19 (I)opMa Ka-

HaBKH AJNA Pe3MHOBOrO KoJblia AaHa Ha puc. 8.19; pa3Mepbl kaHaBKku: b =
=56 MM, d; = (D —7,4) Mm.

Oupma "Hunnep" (['epmanus) npoM3BOAMT yniomnenue ynpyu-
Mu cmansrsimu waibamu (pyc. 8.20), koTopelie MPUMEHSAIOT NPH CKO-
POCTH CKOJIBXKEHHA 1O 6 M/C M CMa3blBaHMH MOALIMITHUKOB JIOGBIM
CMa304HbIM MaTepuanoM. TomuHa maid B 3aBHCUMOCTH OT HX JHa-
MeTpaibHoro pasMmepa coctasnser a = 0,3 ... 0,6 mm. Topuosas pabo-
yas rpaHb wWaib BbICTynaeT 3a ux riockoctb Ha ¢ =0, 5 ... 0,6 MM, uTo
CO3/1aeT TI0CNe 3aKpemnneHns Waib A0cTaTOYHYI CHUAY MpHXAaTus pa-
foueilt rpaHu K TOpUY KoJblia MOJIIHITHUKA. PasMepsl CTalbHBIX YII-
JIOTHUTENbHBIX LWakb npuBeaeHs! B Tabn. 19.17.

i o 11

Puc. 8.20
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IllesieBble ynuloTHeHHN. DOPMbI KAHABOK LIENEBbIX YIIOTHEHU
pabbl Ha puc. 8.21. 3a30p WENEBbIX yNAOTHEHUH 3aNOKAIOT MIACTHY-
HbIM CMa304HBbIM MAaTEpHaNoM, KOTOPHIH 3allMiilaeT NOAUIWIHUK OT
nonasaHuA W3BHE NbUIK U BJIAry.

RG5H
% % : W /
< a
03b | | 5] lass (se] [ 5 | Jase b |12b
5 AN
N 5
__§[ R - I A S
e s P2y
Puc. 8.21

[Ipu cmasbiBaHMK XMAKHM Mac/iOM B KpPbilKE MOJLIHNHHUKA BbI-
NOJHSAOT [IOMOMHHTENbHYO KaHaBKY
LIUPUHOHU by M JpEHaXKHOE OTBEPCTHE b
(puc. 8.22). Pasmepbt (MM) b u by, mu-
HUMaJIbHOE® YHUCIO Z KaHABOK NMPHHH-
MalOT B 3aBUCHMOCTH OT anamerpa d

Baja: g
d ... ¢B.20 ¢B.50 ©cB.80
o550 no8 jo 100
b ... 2 3 4
by ... 4.5 6.8 10..12
z ... 3 4 4 Puc. 8.22

Hlenesbie ynnoTHenus He obecne4ynBatOT NOJIHOH repMeTH3aLMH,
UX Lesecoo0pasHo coueTaTh C APYrMMI YINIOTHEHHAMM.

JlabupunTHble yniaoTHewusn. bonbuoe pacnpocrpaneHue no-
yunny nabUPUHTHBIC YIUIOTHEHHS, B KOTOPBIX YIUIOTHSIOUINI 3ddexT
AOCTUTaOT YepeAOBAHWEM PagHalibHbIX H OCEBBIX 3a30pOB. JTH 3a30-
Pbl 0OpasyloT MIMHHYK Y3KYIO M3BHAMCTYHO weib. [Ipn okpyxHOi
Ckopoctd Bana g0 30 m/c 3Ty Lienb 3aNOMHAIOT NNACTHYHBIM CMa304-
HbIM MaTepUAnoM.
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o.. Hufan

... H8/h?
|

o... H1fan

... .HI/dn

... H7/h8
|

%

Puc. 8.23

Papuansublit 3a30p B nabupuHTE
COOTBETCTBYET NOCaKE COMNPSHKEHHBIX
peranei H11/d11 (puc. 8.23). Tousoe
3HAYEHUE OCEBOTO 3a30pa MNONYHUTH
TPYAHEE BCAEACTBHE OCEBOH "wrpsl”
Bana, OTK/IOHEHWN MOHTaXHOH BBICOTBI
MOJIIMITHMKOB, TOMNILMH peryjMpoBou-
HBIX TNpPOKJIaZOK W OCEBBIX pPa3MepoB
Jetaneit nabupunta. C yveroM 3Toro
oceBoit 3a30p AenaioT Oonblueli BeMHUM-
HBL $o=1 ... 2 MM.

B kpbllllke NOJUIKIHKKA MOKHO Bbl-
TNOJTHATB ApeHaKHbIe oTBepCTr (prc. 8.23),

4epe3 KOTOpble MPOCOYMBLIEECS MacIo BO3BpalLaoT B cOOpHUK.
®upma SKF npumenser naOHPUHTHBIE YNIIOTHEHHS, BbINON-

HEHHbIE B BHAe Habopa IITaMMNOBAHHBIX M3 CTAJNLHOH NEHTHI LaHb

(puc. 8.24, @). TomuMHa # NEHTHl AN HAPY)KHOIO AMaMeTpa MOALLIMII-

9

Huka D = 42 . 55 mm
paBHa 1,25 mMM; WupH-
Ha B oJHOro KOMIUIEeK-
Ta U3 JBYX LIaib pas-
Ha 5 mm; ana D =62 ...

110 MM cooTBercT-
BeHHO: 1 = 1,5 MM, B =
=6 MM.

ybenuveno

P...n8

5
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Puc. 8.24

Pupma  "Hunnep"
BbillyckaeT  nNabHpUHT-
Hble YJIOTHEHHUS B BUJE
TOHKOCTEHHBIX  LLTAM-
NMOBaHHLIX * KONEU, npu-
KNEEHHBIX K ABYM Illa-
CTMAaccOBbIM  KOJBLAM
S (puc. 8.24, 6). Tomumua
TaKOro YNJIOTHEHUS [Jis
BAJIOB AMaMeTpoM d =
st =20 ... 80 MM cocTas-
nseT 4 MM.




LleHTpobexHbIe H KOMOHHHpOBAHHBIE YIVIOTHEHHA. YIUIOTHe-
HuUs, OCHOBAaHHbIE HA NEHCTBHH LIEHTPOOEXKHOH CHJIIbI, KOHCTPYKTHBHO
oueHb MpocThl. MIX MPUMEHAIOT NPH OKPYKHOH CKOPOCTH Bana v > 0,5
m/c. LleHTpoGexHbie yrutoTHeHus (puc. 8.25)
3(deKTHBHbI AIs BAJIOB, PAaCMONIOKEHHBIX
Bbille YPOBHA Macya. X npUMEHSIOT B CO-
YETAaHHH ¢ JpeHaKHbIMH OTBEPCTHAMH,
O0CODEHHO WIMPOKO — B METALIOPEXYIHX
CTaHKaX OTEYeCTBEHHOro M 3apybexHoro
NPOM3BOACTBA.

Jlns noBeiteHHs YmIOTHOWEro d¢-
(exTa pasMUHBIE BHAbI YMIOTHEHHI KOM-
OMHHPYIOT.

Ipu nnacTHMHOM cMa3zoMHOM MatepHa-
Jie YIUIOTHEHHst CTaBiT ¢ o0eux CTOpoH
noMsunurMka. Hanpumep, ¢ BHyTpeHHel CTOpOHBI KOpIyca yCTaHaB-
NUBaKOT Macaocbpacwuiearowee xoavyo I (puc. 8.26, a). Konbio Aomxk-
HO HECKOJIKO BBICTYMATb 3a CTEHKY KopIyca (WIM TOpel crakaHa),
4yTo6BI MOManaloLlee Ha Hero XHAXoe ropsvyee Macjio oTOpachiBaloch
LEHTPOOSKHON CHIIOM M He momajajo B MOJIOCTh PasMeLIeHHs TUla-
CTHUHOTO CMA30YHOIO MaTepHalla, He BbIMBIBAJIO €TO0.

a) Ly %)

|

.. Hn/an

Puc. 8.25

L1 ] |

Puc. 8.26

O¢dbexkTHBHOe YIUIOTHEHHE MPH MOCTOAHHOM HAlMpaBleHHWH Bpa-
UleHHs BaJla CO3/IAET BUHMOBAA KAHAGKA, Hape3aHHas Ha BHEIUHeH mo-
BEPXHOCTH Konbua / (puc. 8.26, 6), no kOTOpOH MPOCOYHBILEECS MACIIO
OTBOJAAT BHYTPb KOpHyca.

BeceMa 3dekTHBHO Takke YIUIOTHEHME ynpyeumu wiadbamu
(puc. 8.26, ). Uro6bl cO3AaTh TOUHOE LIEHTPHPOBAHUE LIAKOLI, MEXITY
HEH M 3aruleyvkoM Balla CTaBAT KOJIBLIO /, EpexphIBaloLIee 1Mo LIHpH-
He KaHaBKY Ha Bally.
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I'nasa 9

. PACYET U KOHCTPYUPOBAHHE
IIJTAHETAPHBIX ITIEPEJIAY

9.1. Kuuematnueckmii pacuer

B mainHocTpoeHun HauGonee LWHPOKO NPUMEHSAIOT fJ1aHeTap-
HBIE MEPENAYH O CXEMaM, NPUBEAEHHLIM Ha puc. 9.1, a — 6.

Ha puc. 9.1, a nana cxema npoctefilieit 0AHOCTYNEHYaTOM Na-
HETapHO Mepeiauy ¢ TPeMs OCHOBHbBIMM 3BE€HBAMM — JIBAa LEHTPAib-
HbIX koneca a, b u Boauno A (0cHo6HbIMU HA3BIBAIOT 3BEHDbS, Harpy-
XEHHble BHEWHUMM MoMeHTamu). [1o knaccudykaum, obenpuraToi
Cpe/iu CrielMantucToB, 3Ta cxeMa obosnayena 2K-h4. Obo3HayeHye npo-
M3BOAAT MO OCHOBHBIM 3BeHbsM: K — LIEHTpaJIbHOE KONeco: /1 — BOAKIIO.

b ) v 8
a) S ) ) £ - g
h 4 ! B}
r h
Ow || - a
ffogpl

X
O TT
wh 4 a wa 7 — w,, (Uq
7
b
; ) % 7

Puc. 9.1

px

Ha sT1o#i cxeme Taroke 0003HaUEHBI: g — CATEIIUTBL, W, U Wy — YT-
7oBas CKOpOCTh BeAYLLUEH LECTEPHH W BOAMIA; @, — MEXKOCEBOE pac-
CTOsIHWE Nepeslavuy.

Juana3zon neperatounsix uvcen u# = 3,15... 8,0: KIJ] nepenaun
n =096 .. 0,98.

Ha pwuc. 9.1, 6 npuBeaeHa cxema ABYXCTYNEHYATOMN MiaHeTapHOM
nepeayu, COCTOALIEH W3 NOCNENOBaTEeIbHO COCAMHEHHBIX LBYX Ne-
peaay nepBoH cxemst. [lepenatounoe 4nucio nepenauy, BbINOTHEHHOM
no stoi cxeme, u < 125, KI1J] nepeaauu n=n,n; = 0,92 ... 0,96.

Ha puc. 9.1, ¢ npuresena cxema nnaHetapHoH nepeaaun 2K-i ¢
NBYXBEHLOBBIM caTe/uIMToM. (OCHOBHBIE 3BEHBS — [BAa LIEHTPAJISHBIX
Koneca a, b u Boauno 4. BeHust catennvra obo3HaueHbl g u f. [lepe-
pgarodHoe uncno u = 10 ... 16, KITT-n=0,95 ... 0,97.
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B ka4ecTBe TEMBI KypCOBOTO MPOEKTa PEKOMEHYETCs MPHHUMATD
naaHETapHyIo Nepeaavy rno npocreiei cxeme (puc. 9.1, a).

B c¢BA3¢ ¢ 3THM JajbHelillee H3noxeHue OyAeT OTHOCHTLCA TO/b-
KO K fepejlayamM 3TOH CXEMBI.

KoHcTpyHpoBaHu€e MIaHETapHBIX Nepeaay HaUMHAIOT C KHHEMATH-
yecKOro pacyeTa.

[epenatounoe YHCIO nepeaaud ABISEYCS HCXOIHOM BEJIMYMHOM.
KrHEMaTHUECKHH pacyeT CBOAMTCS K mondopy uucen 3yObes Kojiec.
UroObl He 6bLIO NMoApe3aHHs HOXKKH 3y0a LeHTpanbHOM Beaylleit Lwec-
TEPHH, UMCNO ee 3yObeB JOMKHO ObiTh z, > 17. Yale Bcero npuHuU-
matoT z, = 18. Ha npakTuke 3yObs Hape3arT CO cMELLEHHEM U 2, > 12.

IToabop umcen 3yObeB ApYrHX KOJIEC MPOU3BOAAT, YHUThIBAas TPU
YCIIOBHS: COOCHOCTH, CUMMETPHYHOTO PACNOJIOKEHHS CaTeILTHTOB (Yc-
noBHE COOPKH) H COCECTRA.

KunemaTHueckHit pacyer BHINOMHSAIOT MO ClEAYIOKUM (HopMyam:

— repeaaToYHOe YUCNO
u=o0,/o,=1+z,/z,; 9.1)
— yucna 3yobes xonec a, b, g
z,=18; zy=z,(u-1); z, =0,5(z, - z,); (9.2)
— YyCnoBHe COOCHOCTH (63 cMeleHMst HCXOHOTO KOHTYpa)
2z, =2,+22,; (9.3)

— yCloBHE CHMMETPHYHOCTH PACHOJIOKEHHS CaTeNlMToB (YCIoBHE
cOopkH)

z,/C=y u z,/C=7, 9.4)

rae C — yMcno caTeuToB B nepeaave (06vi4Ho C = 3), v — moboe 1e-

Noe uueo;,
~ YCIIOBHE COCE/CTBa

(z, +2)<(z, +2,)sin (180°/C) . (9.5)

Mocne suinonHeHUs KUHEMATHYECKHX PacuETOB INPHUCTYMAIOT K
CHII0BOMY pacueTy Mepeaauu.
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9.2. Cnnoso#i pacuer

[lepBble 3ranbi CHIOBOTO pacueTa IUIaHETAapHBIX nepenav (BbOOp
maTepuana, TepMudeckoidl o0paGoTkd M OnpeseseHHe AONYCKaeMbix
HaNpPsKeHKH) BBIMOIHAIOT 110 PEeKOMEHAAUMAM AJS pacueTa UMIMHA-
pHueckux 3ybuaThbIX nepesaay.

HexoTopoe paznuuue 3akiioyaeTcs B CIELYIOLIEM.

Ilpy onpesaeneHuu AOMycKaeMbIX HANpSHXKEHUH KO3(QQHUUHMEHTB
nonropedHocTH Ky, v K, HaXomsT AN OTHOCHTENBHOTO JBHMKEHHUS KO-
nec, T.€.

K =8N G IN'; K, =%4-10°/N', (9.6)

rae N' — 4HMCNO LMKAOB MepeMeHbl HAMPSXKEHHH PH OTHOCUTENLHOM
JBHXKEHUH KoJlec.
[ns Beaylued LueHTpaIbHOM WECTEPHH @

N’ =60n.L,C, NCN

rae C — uMClO CaTeUIUTOB; A, =n,—n, — OTHOCHTENbHAsA YacTOTa

BpalleHHUs BeAylled UEHTPanbHOMN LUECTEPHH; 1, U Ky — YACTOThl Bpa-

L1eHus Bedylled wectepHd U Boauna; L, — Bpems paboTsl nepeaayu, u.
Jlng carennuros

N, =60n,L,, (9.8)

rae ﬂ;, = n,',za /Zg — OTHOCHUTEJIbHAs 4acToTa Bpall€HHS CaTeNIuTa.

3arem no dopmynam (2.6), (9.6) u Tabn. 2.2 onpenensioT goiryc-
KaeMble KOHTaKTHble [G]y U u3rubHble {G]r HaNpsyKeHUs U NPUCTYHAIOT
K pacueTy Me>KOCEBOrO pacCTOSHUA Nepeayn.

[IpenBapHTENBHO ONpeaensOT KOIPQHUIHSHTDI:

K, = 49,5 — k03 PHUHEHT MEXKOCEBOro PaCCTOSAHHS;

Ke=1,1 ... 1,2 — ko3¢ PuLneHT HepaBHOMEPHOCTH pacTipeieeHUs
Harpy3ku MeXJy caTe/UIiTaMH;

K, — K03(pQHUHEHT HEPaBHOMEPHOCTH pacrpe/IeNeH!s Harpys-

KM 1O ANIMHE KOHTAKTHBIX JIMKHHH BLIUMCAAIOT o Gopmye (2.9), npu-
HUMas: HHAeKC cxeMbl S = 8; y,, — K02hOHUUMEHT WMPHUHBI Koseca:
Wsa = 0,4 npu u < 6,3; Wy, = 0,315 npu u > 6,3; u' = z,/z, — nepenaroy-
HOE YHUCJI0 Naphl KOMEC BHEUIHErO 3aLeNeHUs; Wyy = 0,5y (2 + 1).
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[IpenBapHTSILHO OMPEACNIAIOT MEXKOCEBOE PACCTOAHHE, MM:

KoK T,

al = K, (' + 1y —<—m
Cy, 1[0

9.9)
rae 71 = T, — BpallatoliMii MOMEHT Ha Baly LIEHTPAIbHON LIECTEPHH,
H-mM; C — 4HCnO caTeJUHMTOB; [Gly — JionyckaemMoe KOHTAaKTHOE Ha-
2
psOKEHHE, H/imwm,
ITocnie 3TOrO ONPEACIMIOT WHPHHY Koleca g: b, = Wy, a',, NpeaBa-
pUTENBHOE 3HAYEHHE HaMeTpa WecTepHH d, = 2a;, /(u'+1) u mMoaynsb

nepenaun m' =d,/z,. TlonyuenHelil pacyeToM MONYNIb OKPYFIAIOT B

GOMBINYIO CTOPOHY A0 CTaHAAPTHOrO 3HaueHus (cM. c. 22).

OKOHYaTeNIbHOE 3HAUEHHE MEXOCEBOrO PACCTOAHHS Nepefayr
a, =0,5m(z, +z,).

UlupuHy BeHua Koneca b npuHUMaioT Ha 2 ... 4 MM Golnblie 3Ha-
ueHHs by, a WHPUHY b, LEeHTpaNbHOMN WwecTephH b, = 1,15,

BBISABAAIOT NPHUrogHOCTL pa3sMEPOB 3aroToBoK Konec (cM. pasa. 2.1.1
1. 8) ¥ BLIYHCAAIOT CHIIbI B 3QLETIEHHH.

OKpy>HyI0 cuIly ONpenensioT no Gopmyiie

F=2K.T,/(Cd,), (9.10)

rae d, — nenuTeNbHbIR IMaMeTp BeaylleH wectepHu, My; 1) — H-mm.
3atem no dopmynam (2.29), (2.30), (2.31) BeINMONHAIOT NMPOBEPKY
2yObeB KOJIEC MO HAMPSIKEHUSAM H3ru0a M KOHTAKTHBIM HalNpsOHKEHHAM.

[Mocne 3aBepiieHHs pacyeToB MPUCTYNAIOT K COCTABIEHUIO DCKH3-
HOH KOMITOHOBKH pelyKTopa.

[Tpu 3TOM onpeensAtOT NMpeiBapUTENbHBIE pa3Mephl BAJlOB, pac-
CTOSHHMA MeXJy JeTalIiMH, PeaKLHK ONOp M HaMeualoT THIbI M pa3me-
PbI MOALIMIHHKOB, CXEMBI HX YCTaHOBKH. HOJ.IUJP[HHP]KH Ka4YC¢HHUA NpH-
HHUMAIOT: /14 OMOP LEHTPAIBHBIX BaJOB — LIAPHKOBBIE PaiHasibHbIE
OZIHOPSIHBIE JNErKOH CepHHM, [N ONOP CATENIMTOB — LIAPHKOBBIE Cde-
pydeckde IBYyXpsaHble CPEAHEH CEpHH.

ns pacyeTa NOANIMMHUKOB KayeHHA HAXOAST PeakUMH onop R, u
R, (puc. 9.2). 3nech F — cuna, JeAcTBYIOIAs Ha Bl CO CTOPOHB 3aLie-
TUleHUst. YuuThIBas HaHOONBIIYIO BO3MOXHYIO HEPAaBHOMEPHOCTh pac-
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npesesenys oGLIEr0 MOMEHTA 110 1oTokaM, cuity F (H) onpeaensior no
dopmynam (3aecs C =3, Ko = 1,2):
— ans BxoaHoro (Bexyuiero) Bana (puc. 9.2, a)

F=02T,/d,, ©.11)

rae d, — JEeNUTeNIbHBIH JuaMeTp 3yObeB LECHTPATbHOW BeAylleH Liec-
TepHH (puc. 9.3); T, — H-mm;
— Ju1s BBIXOHOTO (BegoMoro) Bana (puc. 9.2, 6, 8)

F=0,1 Ty/a,, (9.12)

rae T, — Bpamlaroiiii MOMEHT Ha BLIXOZHOM Banty-Boawie, H-mM, 7, =
= T,un; a, — MEIKOCEBOE pacCTOAHME Mepeaayu.

F O S GO W N
(T T i T s

Puc. 9.2

Ha Bcex cxemax cuna ¥, — KOHCOJIbHAs Harpy3ka ot MyQTsl, 3Ha-
yeHHe KOTOPOH MPHUHHMAIOT 110 PEKOMEHALIMAM, NPHBEEHHBIM B 1. 15.

HauGonee HarpyxeHsl MOAMKMIHMKK caTe/UTHTOB. TpeOyemyro
JUHAMHMYECKYIO TPY30MnoabeMHOCTh C, r, 3THX MOALIMIHHKOB BbIUMC-
J5:0T 1o hopmyne

C = pL60n;zaLl’Oah
=Ry BT —

) ; 9.13
R ay, 10°z ©-13)

4

rae Rg= VR, Kg K1 — 3KBHUBaJIeHTHasA JAnHaMuveckas Harpyska (R, —
paaManbHas peakuus oropsl, R, = 2F;; OTHOCHTEJIBHO BEKTOpa paju-
anbHOW HAarpy3KH BpamlaeTcs Hapy>KHOe KOMbLO; 3HaYeHus Koddduuu-
eHTOB Kj, KT) cM. Tabn. 6.4 1 6.5); a3 — kodPdHLIMEHT yciIoBHI NPH-
MeHeHus (cMm. pasa. 6.3, 44 WApHUKOMOJLUMITHHKOB cepHYecKHX
ABYXPANHBIX dy3 = 0,5 ... 0,6); #’; = n, — ny ¥ 2, — OTHOCHTEIBHAA 4aCTO-
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Ta BpAUIEHHA U YMCIIO 3yObeB LEHTPaNbLHOR BeaylleH wecTepHH; Ljoa, —
Tpebyemblii pecypc MOAIUHMHHKA, 4; z, — 4MCI0 3YObeB CaTEJUINTa;
p — NOKA3aTeNlb CTENEHH KOPHA, p = 3 aas wapukoBsix B p = 3,33 nnd
pOTMKOBBIX MOAUHITHHKOB.

9.3. KonctpynpoBanue NiIaHeTapHbIX Nepexay

Ha puc. 9.3 npuseseHa Haubonee pacnpocTpaHeHHas KOHCTPYK-
(A TUIAHETApHOTO PERYKTOPa, BLIMONHEHHAS 10 cxeme puc. 9.1, a.

[Ipu M3roTOBJIEHHH A€Taneil BO3HHMKAIOT MOrPEIIHOCTH, KOTOpbIE
MPUBOJIAT K HEPABHOMEPHOMY HArpy)XEHHIO MOTOKOB. [N KOMIieHca-
LMY THX TMOTPEWIHOCTER 00HO U3 YeHmpPanvHbix Konec Jeaaiont camo-
YCmanasuearowyuMca (Naasaiouum).

B xonCTpyKLMH MO pHe. 9.3 ruiaBaiontee 38€HO — UEHTpaIbHAs Be-
Aylias LiectepHsa. B paavanbHOM HanpaBiaeHMM 5Ta LIECTEPHA CaMoyc-
TaHAB/IMBAETCA MO CaTeJUIMTaM. B OCeROM HamnpaBfieHMH LieCTEepPHIO
(DMKCHPYIOT ¢ OAHOHW CTOPOHBI TOPUOM LThIps /, a ¢ Apyroi — 3yOuya-
TOoH MY()TOH 2 C YCTAHOBJIEHHBIMH B HEl MPYXMHHBIMH KOAbLIaMH 3.
Jenvrensuslii aMamMeTp 3y6uaTtoil MydTe! 2 DIPUHHMAIOT, U1 IPOCTOTHI
M3rOTOBJIEHHS, PAaBHBIM AHAMETPY d, LEHTPaJbHON lIeCTepHH. /lHa-
meTp MydTHl d,, >d, + 6m ; LIMpHHa 3auernenus b, = (0,2 ... 0,3) d,;
TO/IUIMHA HETIOIBUXKHOrO Koneca S > 2,2m + 0,05b,, rne m — moayns
3auennenus (Mm), b, — lKMpHHA 3y04aToro BeHLa HEMOABHXKHOIO KOAE-
ca b (Mm).

Ha puc. 9.3 BxogHOW Baj yCTAHOBJICH HA LIAPUKOBBIX paJHallb-
HBIX OJHOPAAHBIX MOAMIMITHHKAX C KAHABKAMH Ha HApYXXHBIX KOJIbLAX
M BCTABIEHHBIMM B HMX YCTaHOBOYHBIMH KoabulamH. [lpumeneHue
YCTAHOBOYHBIX KOJIEL YMpOUIaeT OCeBOE KperuleHHe MOAIIHIHHKOB B
KopImyce (KpbIILKE) H MO3BOJSET BHINONHATL CKBO3HYIO 00paboTKy OT-
BEPCTHA KOpITyca (KPbILIKH).

ITopluMMHIKKM YCTAHOBNIEHBI 1O CXEME 6pACMANCKY. JTO pelle-
HHE B JaHHOM ciyyae Haubornee rpoctoe. OnHAKO BO3MOXHB! M JpYyTHE
UCTIONIHeHHA 31oro Bana. Hekoropele W3 HAX MpeAcTaBieHbt Ha puc. 9.4, a
— 2. Bo Bcex BapHaHTax MOALIMIHMKH PACTIONIAralOT OgHH OT APYrOro
Ha paccroanun b = (2,0 ... 2,2)a. KoHLbl BaJIOB MOTYT OBITE BBIMOJTHE-
HbI 110 OGOMY M3 BApHAHTOB, MPHBEACHHBIX Ha puc. 12.1,12.4 ... 12.8.
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Puc. 9.4

Beayiuuit BXxoaHOM Banm noay4aeT ABWXKEHUE OT IEKTPOABUTaTeNs
B 3TOM CAYyHae uepes coeQuHumenvuylo mygmy, nonymyry KoTopoH
YCTAHABIMBAOT HA KOHWUYECKHI WIW LIHIUHAPUUECKHIT BLICTYNAIOLIKI
KOHeL| Bana.

[1pH KOHCTPYHMPOBaHHK MOTOp-peayKTOpa 3ybuatyo mydry /
COEAMHSIOT HEMNOCPEACTBEHHO € LIECTEPHEN 2, YCTAHOBAEHHOM Ha Bany
(hnaHueBOro 3neKTPoABUraTef, Kak NOKa3aHo Ha pHuc. 9.5.

Puc. 9.5
203



UroOBl caTe/THTH CaMOYyCTaHABJIH-
BAIIUCH 10 HETIOABHXXHOMY LIEHTPAJBHO-

L—— 7
My KoJiecy, HeOOXOAMMO  NPHMEHATH
/ :’_t chepHyecKHe LAPHKOBBIE MOAMITHHKH.
NN [pu GonbiIOl panranbHON Harpyske BMe-
‘.‘?a‘ > CTO I1IAPUKOBBIX TPHMEHSIOT POAMKOBbIE
~ v
A ) cepuveckde MOAUMNHAKH (puc. 9.6).

TonuvHa oboxa caresvra, Mm: S=22m+1.,

Buixoonoii san  pepykropa BbINON-

HAIOT JIMTHIM W3 BBICOKOTIPOYHOTO YYTY-

Puc. 9.6 Ha Mapku BUS0 nnmu BU60 3aueno ¢ Bo-

aunoM (cM. puc. 9.3) WM npH eAMHMY-

HOM H MEJIKOCEPUHHOM BBIMYCKE — H3 CTAJIH M COSIHHSIOT €ro C BOAU-

JoM cgapkoil (puc. 9.7, a), nocaokoi ¢ namszom (puc. 9.7, 6), wno-
nountim (puc. 9.7, 8) ik uwtuyesvim coeounenuem (puc. 9.7, 2).

LY d)

o | 5 o1

6) 2) —

X

et ——

Punc. 9.7

S
M 11

Tlon6op rocaky MPOM3BOIST 110 METOAKKE, ONIMCAHHOM B pa3l. 5.3.

Boouna BBIMONHSAIOT UENBIMH AUMBIMU U3 CTAIH WM H3 BBICOKO-
NPOYHOro YyTyHa, KaK nokasaHo Ha puc. 9.3, ceapneimu no puc. 9.8
WK COCMABHbIMY, CKPETUIEHHBIMM LIECTBIO BUHTAMM W TpeMs IUTH(-
TaMu (puc. 9.9).
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Puc. 9.8

JIHCKH cBapHOTO BORMJIA OOLIYHO BBINMOJHAIOT KPYr/BIMH. Bo3s-
MOXKHO Tax)K€ BBITIOJIHEHUE B BHIE PaBHOCTOPOHHEIO TPEYTOJIbHHMKA.
Ha puc. 9.8 B npapoif npoekuHH Ha BepxHeil MpaBoi yacTH MOKa3aH
BApHaHT TAKOT'O UCTIOJTHEHHUA.

B koHCTpyKUMAX BOAMI, NpUBENEHHLIX Ha pHc. 9.3, 9.8 u 9.9, ocu
CaTesUIMTOB MMEKOT MO JBe onopbl. B nocnenxee Bpema Bee walle BOAH-
JIa KOHCTPYHPYIOT ¢ OJIHOM KOHCOMBHOM ONOpOii M1 OCEH caTenUTOB.

A
A=A I-_ E-b

T m\\\\\\\
/ ¥ — <t
at—
Drrrrs Do

Puc. 9.9
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b a
b/a=1,8..2,0 2 N
-A\ ‘
OO
r-———
1@z ]
BB SN
Pue, 9.10 l'l!,l -

Ha puc. 9.10, npuBeaeHa KOHCTPYKIMS IUIAHETAPHOTO PEAYKTOpa
C KOHCOJIbHBIMH ocsiMH caTennutos. [lo puc. 9.10, @ napuson ocyuiect-
BIAIOT Yepe3 coedunumenviyio mygnty, a no puc. 9.10, 6 — nenocpen-
CTBEHHO OT BaJsia (JJIAaHLEBOTO ANEKTPOABUTATENS.

9.4. llpumep pacueTa # KOHCTPYHPOBAHHA MOTOpP-PeAyKTOpa
¢ nJIaHeTapHOH nepeaadei

PaccuntaTh M CKOHCTPYHpPOBAaTh MOTOP-PEAYKTOP C MJIaHETApHOMH
nepeaaveid (puc. 9.11) no creayrolmM JaHHBIM: MOIZHOCTB 3ACKTPO-

psuratens P, = 7.5 kBr, yactota BpauleHds Bana 3/I€KTpOABHraTeNs
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n, = 1440 mun"'; mepenaToynoe uMCIO Upen = 10; KOMECA MPAMO3YOBIE;
tpebyembtii pecypc (cpok pabotsi) LY, = 10000 4; npou3soacTsBo kpyn-
HOCEPHUIHOE.

OTOT NprMep OTHOCHTCA K CAyuaio 3 3aaaHWst HCXOHBIX AAaHHbIX
(cM. c. 6).

Pewenuye. YacToTa Bpal€HUS BBIXOHOrO Bajia

Pasx = My = Mo/ e = 1440710 = 144 mun ™.
Bpaiaronie MOMEHTBI:
— Ha Bany snektpoaBurares (1.20)

T,= Ts = 9550P,/ n, =9550 - 7,5/ 1440 =
=49,7 Hum; B A

— Ha BBIXOZXHOM Bamy (1.24)

Tt = Ts tperNpen =49,7 - 10 - 0,96 = 477 H-m; _EL‘
ITo pexoMeHOaUMH npUMEM YHCIIO

3ybbes BedylleH wecrepuu @ (cM. puc. 9.1) Puc. 9.11

z, = 18. Ilpu uyucne carennuros C = 3 ycno-

Bue c6opky (9.4) BeinonHeHo: 18/3 = 6.
Torza no popmyie (9.2) yncna 3ybseB apyrux konec (cM. puc. 9.1):
— HEeMOIBH)KHOFO Koeca b ¢ BHYTpEHHHMH 3YObIMH

=2, (u=-1)=18 (10~ 1) = 162;
— CATCJUTHTOB &
2,=0,5 (25— 2) = 0,5 (162 — 18) = 72.

VYcnoeue coocHoctu (9.3) BeImoHeHo: 162 = 18+2- 72 =162.
Venosue cocencTra (9.5) BRINIONHEHO:

(72 +2) < (18 + 72) sin (180°/3),
74 <77,94.

Ipumem s konec cranbs Mapku 40XH ¢ TepMoobpaGoTkoii no
Bapuauty III, T.e. Koneca u utectepHs noaBeprarotcs Tepmoodpaborke
YAyvwienuio W TMOCHEAYIOUIEH NO6epXHOCMHOU 3AKANKe C HarpeBOM
TBY. Teepaocts cepauesunsl 269 ... 302 HB, noBepxHoctu 48 ... 53
HRC. Cpeansas tBeprocts konec HRC,, = 0,5(48 + 53) = 50,5 unu no-
e nepesoaa B TeepocTs no bpuunemo HB, = 490 (cm. c. 18).
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ABcumcca TOUKHM TepesloMa KpUBOH YCTAIOCTH: MO KOHTAKTHbIM
4 7
HanpsHKeHHIM Ny, =30HBCZI’,4 =30-490% =8,6-10"; no HanpsKeHM-

am u3rnba Neg =4 - 108,
OnpenenrM OTHOCHTEAbHbIE YACTOThI BPALIEHHA:
~ LEHTPAILHOM LeCTepHU n', = n, —n, = 1440 — 144 = 1296 MHH
— CaTennuTa n'y=n'yz,/z,= 1296 - 18/72 =324 mun™".
UHCNIO LMKIOB MEPEMEHDI HaNPSKEHHH B 3yObaX:
— Bejlylue# LieHTpaisHOH 1ectepHu (9.7)

N,= 60n’, L), C=60-1296 - 10000 - 3 =2,33-10;
— catesuidTa (9.8)
Ny = 60n’, L, =60-324 10000 =19 10%.

Tak xak N', n N 6osnbie Nyg U N, T0 k03D PHILHERTH 0Ar0-
BCYHOCTH KHL =ln KFL =1.

[To popmy.te Tabn. 2.2 HaXOAHM JOTMYCKAEMbIE HAMIPSDKEHUSL:

[6]x = [Cluiim = 14 HRCy, + 170 = 14 - 50,5 + 170 = 877 H/mm’;

¢ [0)r= [0]rim = 310 H/MM.

Jlna pacuera MeXOCEBOTO PAcCTOAHHUS MepPeRayH NpeABapUTENbHO
clielyeT ONpeaeNUTh 3Ha4eHHs HEKOTOpbIX K02 duLMenTos. [{ns nps-
Mo3y6oH nepenayn kodpGHLMEHT MeXoceBOro pacctosnus K, = 49,5,
KoaddpuumuenT HepaBHOMEPHOCTH paclpefie/ieHHs Harpy3kH Mexay
caresuiutamu npumem K- = 1,2. [pumem kodQHLHEHT ILIHPHHBI KO-
neca y,, = 0,315. [lepenatounoe uncno u'=z,/z,=72/18 = 4. Koad-
GULMEHT IWHPHHEBI Ypy = 0,5 iy, (' + 1) =0,5 - 0,315(4 + 1) = 0,787.
ITo dopmyne (2.9) mpu S = 8 ko3P PuuHEHT HepaBHOMEPHOCTH pacrpe-
AeNEeHHs Harpy3kH M0 AJIMHE KOHTAKTHBIX JIMHHA Kpp = 1 + 2y, /S =
=1+2-0,787/8 = 1,2. Yucno caresummros C = 3,

[penrapuTensHoe 3HaUYeHHE MEXOCEBOTO PaccTOsHHUA No Gopmy-
ne (9N npu 7, =T;

KoKy, 1,2-497-10°
a2 K, + 13— 49 544 133 22 L2 49,7 19 <72 wm
Cyy ol - '¥3-0315-4.877
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[1lupuHa catenTa g: b, = Ws, a’y = 0,315 - 72 =22 mm.
[1lupuna Benua koseca b: by = b, +2 ... 4=22+3 =25 Mm.
[1lnpHHa ueHTpansHOM wectepHu a: b, = 1,1 by = 1,1 - 22 = 25 Mm.
[TpenBapHTEIBHOE 3HAUCHHE HAMETPA LECTEPHH

d,=2a,/(W'+1)=2-72/(4+1)=28,8 mm.

Mogayne nepepaun m'=d’; /[ z,= 28,8 / 18 = 1,6 mm. OxpyrnseM B
GONBbIUIYIO CTOPOHY [0 OmbkaHllero craHaaptHoro sHaueHus (c. 22):
m=175 MM.

OKOHYATEJIBHOE 3HAUECHHE MEXKOCEBOTO PACCTORHHSA Mepeaadu

aw=0,5m(z, +z;) = 0,5 - 1,75(18 + 72) = 78,75 mm.

OxoHYaTeNIbHblE pa3Mephl KoJiec.
JenurenbHble auameTpsl (2.23):

d;=z;,m=18-1,75=31,5 mm;
de=2,m=72-1,75 = 126 mm;
dy=zym=162-1,75=283,5 mm.

I
JlnaMeTpsl OKpYKHOCTE# BepLUKH d, M BaauH dy(2.24):

dy=d;+2m=315+2-1,75=35mMm;

v dy=d,-25m=31,5-2,5-1,75=27,125 mm;
dgg=dg+2m=126+2-1,75=129,5 mwm;

Cdy =dg—2,5m=126-2,51,75=121,625 mm;
dya=dy—2m=1283,5-2-1,75=280 mm;
dy =dy+2,5m=283,5+2,5-1,75=287,875 mm.
INprroaHocTs 3aroTOBOK KOMEC
Diy=dyy+6MM=35+6=41Mm, Sup=05b,=0,5-22=11mm.

O0e BENHUHHEI 3HAYUTENIBLHO MEHBIIIE TNPENeNbHBIX JOMYCKaeMbIX
BeNHunH Dy, Syp (cM. Tabn. 2.1). CnenoBatensHo, MoryT 6biTh moimy-
YEHBI MPHHATBIE MEXaHHYECKHE XapaKTEPHCTHKH MATEPHAIIOB KONEC.

OxpysxHas cuna (9.10) npu 7, = T

F=2KcT, 1 (Cdy)=2-12-49,7-10% (3 - 31,5)= 1262 H.



PaauansHag cuna (2.25) npu craHaapTHOM yrie -npoduia 3yba
o =20°-

F.=F tga=1262-0,364 =459 H.

ITocne 3TOro HaaO NMPOBEPHUTHL 3yObA KONEC MO HAMPIKEHUSM M3-
ruba ¥ NO KOHTAaKTHBIM HanpsXeHusM. llpeaBapUTENbHO ONMpenenum
3HayYeHHs HEKOTOPbIX KO3 ulMeHTos.

Oxpy»kHas CKOPOCTb LIECTEPHH

v=mnd,n’,/ 60000 =314 31,5 1296/ 60000 = 2,14 m/c.

[To Tabn. 2.4 creneHb TOMHOCTH nepefasu — He HWxe §-oil. Ha-
3HAauUUM cTeneHb TouHocTy 8. Koadduuuent Ky, = 1 (xoneca npsamo3y-
6v1e). Koadpuumenr ¥ = 1 (no o xe npuuune). Koshpdpruvent Ky
no ¢opmyne (2.28)

Kep=1+1.5yp/S=1+1,5-0,787/8 = 1,15.

Kospduuuent K, = 1,2 (c. 26). KoapduumeHt ¥Yrs no tabn. 2.5

Yisa=4,23;  Yrge = 3,62.
PacuetHoe HanpskeHue u3ruda B 3yObax catennura (2.29)
Orp = Kia Y Kipg Ky Yo F, /(b)) =
=1-1-1,15-1,2-3,62-1262/(22-1,75) = 163,8 H/mm".
PacueTHoe HanpskeHHe u3ruba B 3yObax wectephu (2.30)
o= Org Yiva/ Yige = 163,8 - 4,23 /3,62 = 191,4 H/mm’,

Hanpsxenve u3ru6a B 3yObax 00OUX KONEC 3HAUUTENLHO HWXE
pomyckaemoro [6],= 310 H/mm’.

3naueHUs Ko2(HUUHEHTOB NMPH NPOBEpKe 3yObEB MO KOHTAKTHBIM
Hanpsxenvam cneayrowue: Ky, = 1,00 Kyg = 1,2 (M. Bolwe); Ky =
=1,1(c.27).

PacueTHoe KOHTakTHOe HarnpsxeHue (2.31)

K, K,.K "+ 1)F
o, =436 Hat up a (@ +DE _
dgbg

2436\}1-1,2-1,1(4“)1262 _ 756 Hinewt’,
126-22

YTO MEHbLUE fNonycKaeMoro [a]y = 877 H/mm’.
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U1 noCTpoeHHs KOMMNOHOBOYHOMN CXEeMb! ONPEAETIUM HEKOTOpbIE
pa3Mepbl MUX0X00H020 6a1a C KOHHYECKUM BbIXOAHBIM KOHUOM (3.1).
pyaeM ucnons3oBate dopmyny (3.2), ornocsuryrocs x puc. 3.1, u
dopmyabi (3.4), oTHOCAWHecs Kk puc. 3.3. Tlo dopmyne (3.1) anamerp

d = 63T, = 6Y477 = 46,9 mm.

Oxpyrass, npumeM d = 50 Mm.

[lo dopmynam (3.4) nuamMeTpbl APYrHX yuyacTkos (cM. puc. 3.3 u
tabn. 3.1):

dy=d+ 2, =50+2-23=546wmm. [lpumem d, = 55 mm.

di=di+(2...4)=55+(2..4)= 57..59 mm.

[Ipumem cTaHzapTHOE 3HaueHHe aUaMeTpa d; pe3bboBOro yyacTka
— M60 x 2. C yueTom ycnosus dy > d, npumem dj; = dr = 60 mm. Toraa
(npu ¥ = 3,5 mm, cm. Tabu. 3.1).

dgi=dn+3r=60+3-3,5=70,5mm.

[pumem dg; = 71 MM,

Hnuua pessvbosoro yuacrtka (0,4 diy) = 0,4 - 60 = 24 mm.

Jnuna nocagounoro koHua Bana lyr=1,5d=1,5-50=75 mm.

HAnuna npoMexytouHoro yvacrka Iyt = 0,8 djy= 0.8 - 60 = 48 mm.

JnuHa kopoTkoro uMnunapuueckoro yuactka (0,154) = 0,15 - 50 =
=7,5 mm. Tipumem 10T yyacTok aauHo#i 8 Mm.

JunameTtp koHueBoro pe3sboBoro yuacrtka (3.9)

dy=09 (d—-0,1 lyr)=0,9(50 — 0,1 - 75) = 38,25 mm.

[Tpumem cranpapTHoe 3Hauenue M39x 3. lnuHa yyactka [, = 0,8 d, =
=0,8-39=131,2 mm. [Tpumenm 7, = 30 Mm.

Paccrosnue ot cepeaunsr 3yGuaToro BeHua Koneca b 1o Topua
3aruleudka Baia paBHO SO MM, 10 cepeauHbl MpaBoro Mo puc. 9.12
NOAWHNHKKA g = 6] MM (cM. puc. 9.4, a). PaccTogHne MEXy NOMUINTI-
Hukamu b = (2,0 ... 2,2)a = (2,0 ... 2,2)61 = 122 ... 134,2 mm. [Ipumem b =
=130 mm.

Ans onop eb1x001020 6a1a NPUHUMAEM WAPUKOGbIE PAOUATLHBLE
nOOwunHuxy Nerkon cepuu 212, nnst cameanumos — wapuxossie padu-
Aneuble chepuveckue Ogyxpsonble NOOWUNHUKY Cpeaneit cepun 1306
(rabn. 19.20).
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Ha puc. 9.12 npusegeHa 3Cku3Has KOMIOHOBKA [IAHETAPHOMO
MOTOP-PEayKTOpa.

[lponomkum KOHCTPYHpOBaHHe niuaHetapHoro peaykropa. Koner-
pYKTHBHBIE (OPMBL KOJIEC — O4eHb NPocThie (cM. puc. 9.12). Benywas
UEHTpajbHasd WECTEPHs TPEACTaBngeT cobol UMAMHIODHK  JIMHOH
~45 MM. KoHCTpyKTHBHAsA GopMa caTe/iuToB scha u3 puc. 9.12. B or-
BEPCTHH CATEJUTUTA NPENLYCMOTPUM KAHABKH AN pa3MmelleHus ¢ 0benx
CTOPOH MOAIIMITHUKA MIOCKHX YNOPHbIX Konel. Koneco BHyTpeHHero
3aleNJIEHNA BbIMOAHEHO B BU/E KOJibLIA WHPHHOH by = 30 MM u pa3me-
poM S=22m+ 0,05 b,=22-175+0,05-30= 5,4 mm. Tpumem S =
= 6 mm. Toraa nocanounniit tnametp D koneca B kopriye: D =dj+ 25 =
=287,875 + 2 - 6 = 299,875 mm. [Tpumem D =300 mm. Koneco nocarkeHo
B KOPIYC Ha KJieH.

HapyxHelil anametp 3ybuatoit MydThl, coenuHsiomeii Ban iek-
TPONBHraTeJis ¢ LEHTPaTbHOH BedylleH wectepHed (cM. puc. 9.5, 9.10, 6)

dy2d+6m=31,5+6-1,75=42 mm.

Jnnua MmydTe! ~40 MM.

[IpeAnonoxuM, 4TO MOMEHT C BBLIXOJAHOIO KOHHYECKOro KOHUA
Bala OyleT nepenasaTh WIMOHOYHOE coeanHeHHe. CeyeHHE LWMOHKU
g Batlad = 50 mm o Tabn. 12.5: b= 12 mm: A= 8 Mm; £, = 5 mMm.
[Tpumem pnuny wnonku / = 70 mM. Torna pabovas aavHa WNOHKH [, =
=7/—-b=70-12 =58 mM. PacueTHoe HanpsxeHNEe

27 2-477-10°

Gy = = =109 H/mm?.
dl(h-1) 50-58(8-5)

Ha BbIXOAHOM KOHel Bajia MOXET ObITh YCTAHOBJEHA KaK CTajlb-
Hag, Tak M YyrydHas gerans. Ho pacuyeTHoe HanpsK€HHe NpeBbiuiacT
nonyckaemoe [G]e = 70 ... 100 H/Mwm? ans gyryHubix neraneit. B cassu
C 3TUM 3aMEHHM KOHMHECKUH KOHell Bana LWIMHAPDHYECKHM, a LLTO-
HOYHOE coeAMHeHHe ULTMLEBbIM, [lpuMem mnpaMOOOUHbBIE LAHLBI
cpenmeit cepun (1abn. 19.12). Pazmeps! winnues: D = 54 MM, d = 46 mwm,
z=38, f=0,5 mm. [Inuna wnuues / =75 mM.

PacueTHoe HanpsxeHue

2K.T
CM d Zh[ *

cp

c dg, =0,5(54 + 46) = 50 MwM;
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h=0,5(54—-46)-2-0,5=3 mMm.
Toraa, npu ko3dpduuMenTe K, HEpaBHOMEPHOCTH pacnpeaeReHHs
Harpy3ku Me>kay BeiCTynamH paBHoM K, = 1,3, umeem
2-13-477-10°
Ceom = e o o e
50-8.3.75
YTO MeHbile NOMYCKAEMOT0 3HAYEHHS.
OKOHYaTENbHO NMPUHHMAEM KOHCTPYKLIMIO KOHLIA BaJla CO ULTHLIAMH.
ITodbop noowunnuros kauenun. J{ns ycmanogxu cameiumos Ha
OCsX MpPENBapUTENbHO Ha3HaueHbl MOAIIHIHHKY IIADHKOBBIE PanHallb-
Hble cepuueckue ABYXpaaHble cpeiHed cepun 1306.
PaguaneHas Harpyska Ha NnoNIUHNHUK R, = 2F, =2 - 1262 =2524 H,
OkBuBaneHTHas Harpyska Ry npu V=12, Kz =14 uKr=1
Re=VR Kg Kr=12-2524-1,4.1=4240 H.

Tpebyemas rpysononsemuocte (9.13) mpu a,; = 0,5 (cm. c. 200),
pecypce L'ig o = 10000 4 ¥ OTHOCHTENIBHO# YaCTOTE BpALUEHUS Ny =

=1296 mun "
I 60mz,Li,,
C,,',:RE "——6'& =
ay 107z,

4240 JL60-12966-18-10000 30946 .
0,5 10°-72

=13,73 H/mm?,

[To Tabn. 19.20 yctaHaBNHBaeM, YTO MOALIMITHHK CPeiHel CepHH
1306 He moaxoamr, Tak kak C, < C; ., (21200 < 30946). [Ipunumaem
[10] noawmnukk wmpokod cepun 1606: C, = 31200 H (C, > C, ).
Pazmepel monuunuuka: d =30 mm, D =72 MM, B =27 mm.

II0060p nodwunnuxos KaueHuss ONA 6bIXOOHO20 6aNA — BONMIIA.
YacToTa BpaleHus Bana n = n,= 144 mun ' IIpearapurensHo Ha3HAUYEH
NOALUMITHHK LUAPUKOBbIA paaHaibHBIH OAHOPANHbIH JIerKoit cepun 212,

Ha puc. 9.13 npuBeneHa pacuerHas cxema AnA OMNpeneneHUs pe-
akuyi onop. BeixoaHoit Ban HarpyxeH cunamu F u F,.

[To dopmyne (9.12) npu T, = Ty

F=0,1T,/a,=0,1-477-10°/ 78,75 = 606 H.
214



KOHCO/IbHYIO CHIIY Ha3HauuM
g COOTBETCTBHH C peKOMEHAALMA-
mu TOCT P 50891-96

7 tﬂf
- )
F, =125{T; =125J477 =2730H. s | 10 6

U3 ycnoBus paBeHCTBA HYJIIO
MOMEHTOB B onopax / u 2 UMeeM
(pue. 9.13):

IM,=0; -2730-105+R,-130-606(130+61)=0:
R,=1[2730- 105+ 606 (130 + 61)] / 130 = 3095 H.
ZM,=0; -2730(105+130)+ R, -130-606-61=0;
R =[2730 (105 + 130) + 606 - 61]/ 130 = 5219 H.
IIpoBepka
—Fy+ Ry — Ry + F=-2730+ 5219 - 3095 + 606 = 0,

l 7

y

Puc. 9.13

peaKUMH HaiIeHbl NIPaBUIILHO.
flonbop NoAlIMOHMKOB BHINOMHAEM N[O Haubojiee HArpyXeHHOM

omnope /:
R.=R,=5219 H.

OxsuBaneHTHas Harpyska npu V=1, Kg= 1,4 u Kr=1(c. 14})
Re=VR KgKr=1-5219-1,4-1=7307 H.

Tpebyemas rpy3onogbeMHOCTb NIpH ay; = 0,7 (cM. c. 142) # pecyp-

ceL’lo,,;, =10 000 4
1 60nL1,00h
Cr =R _—|=
™ E{Van 10°

- a1 OTHI00 s

10°

?

PaHee HameueHHBIH LIapUKOBBIA paJHaNbHBI  OfHOPAAHbIMH
noammnHuk 212 nogxoaut (cM. Tabn. 19.18): C.= 52 000 H (C, > C, ).

215



Boibop nocadox koney noowunrnuxos. Buixoonoi ean penyKkropa
YCTaHOBJIEH Ha MOALIMITHUKAX WAPUKOBBLIX paavanbHbX. BHyTpenhee
KOABbLO NMOALIWIHAKA BPALAETC BMECTE C BAIOM OTHOCHTENIBHO BEK-
TOpa IJEHCTBYIOLEH paaManbHOW Harpys3ku M MMEET, CleJOBaTeNlbHO,
UMpKYsUHOHHOe HarpyxeHue. Otvowenue R / C, = 7307/52000 =
= 0,14. Tlo Tabn. 6.6 Beibupaem none aonycka sana k6. Hapyxnoe
KOJIbUO MOALIMITHHKA HEMOABWXHO OTHOCHTENBHO BEKTOpA paauaib-
HOH Harpy3xu W TNOABEpraeTcs MecTHOMY Harpykenwto. [lo Tabn. 6.7
BbIOMpaeM none nomycka oreepctus H7.

[py BpawieHun camernuma Ha WAPHKOBOM PaHAlIbHOM chepH-
YECKOM ABYXPARHOM TIOALIMITHHKE BHYTPEHHEE KONBLO HE COBEpLIaeT
TIOBOPOTa OTHOCHTENBHO OeHCTBYIOWEH Ha OChb BOAWIA paaHanbHOH
Harpysku R, = 2F, v noaBepraercs MeCTHOMY HarpyxeHuro. OTHole-
Hue Ry / C, = 4240/31200 = 0,136. Ilo Tatn. 6.6 Bxibupaem none no-
nycka ocd h6. HapyxHoe KOAbLO MOMMIMIHMKA NMOABEPraetTcs UHpKy-
NSUMOHHOMY Harpyxenuio. [lo Tabn. 6.7 BeiDupaem none Aaonycka
oTBepcTUs B catetnte N7.

[MoauiunHUKY caTeNIMTOB OT OCEBLIX CMELIEHHI YAEP)KHBAIOT Ha
OCH BOAWIA W B OTBEPCTHM CATEIMTOB MPY>KMHHBIMH TIOCKHUMH
YNOPHBIMH KOJIbLIAMH.

Ilpumem cxemy YCTaHOBKH MOIIUHITHUKOB BBIXOAHOIO Basia MO PHC.
9.4, a. B xpblllKe NMOJLMITHHKOB PACTIONOKXHUM MAHXETHOE YTITOTHEHHE.

Cmazsieanue 3aUENCHUS M TIOJIUMITHUKOB OyIeM OCYLUeCTBISATD
(cM. Tabn. 8.2) ANd KOHTaKTHOrO HAmNpsKEHUA Gy = 756 H/mm? w1 ok-
PY>KHOM CKOPOCTH WIECTEPHH @ V = 2,14 M/c MUHEPATBHBIM Macjaom
copta U-I'-A-46. YpoBeHb 3a11MBKH Macna yCTaHOBMM B COOTBETCTBHH
¢ pasmepoM A, (cM. puc. 8.2, a):

h, ~0,25d, = 0,25 - 126 = 30 mm.

Koncrpykuuto kopriyca peayktopa npumem no puc. 11.18, ton-

LIMHA CTEHKHU KopiTyca o dopmyJe (11.7):
5=13Y477 = 6,082 6 mm.

[Tpumem & = 6 mMm. ToniMHa BLICOKKX Jan ASS KperuleHHs KOpITy-
ca k pame =30 mm (cMm. puc. 11.19, 6).

U1 ypaBHOBEWHBAHUA MOMEHTA OT CHJIbl THXECTH 3AEKTPO-
ABHraTens OrNoOpHYO MOBEPXHOCTH KOpPITyca peayKTOpa BBINOMHHM IO
puc. 11.20.

Hnamertp dy 6onToB Ang KpennaeHus peaykropa k pame M12, nua-
MeTp oTBEpCcTHA B nane dy = 15 MM (em. Taba. 11.1).
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JuameTp d BHHTOB ANA KpETUIeHHs KphilikM kopriyca MI10. [le-
cATh TAKHX BHHTOB DACTIONOXEHBl MO OKPY)XHOCTH Ha pacCTOAHHH
~120 MM apyr ot gpyra.

Jns TpaHCMOPTUPOBAHUA MOTODP-PEAYKTOP@ BBIIOTHEHbI MPOYLIN-
Hbl, OTJIUTHIE B KOPITyCE H KPBILLIKE KOPIyca.

Ha puc. 9.14 npuseaen Yeptexx obluero Bnaa iaHeTapHOTO MO-

TOp-PEAYKTOpA.
Fnasa 10

PACYET U KOHCTPYUPOBAHHUE
BOJIHOBBIX IEPEJAY

10.1. OcuoBHbBIE cXeMbI mepeaay

OcHOBHOE TpUMEHEHHE HMEIOT 3y0uaTble BOJHOBBIE Niepenayd ¢
MEXAHHUYECKHMM TeHepaTopaMu BOJIH U LMIHHAPUYECKUMH KOJecaMH
[6]. B BonHOBOH MexaHu4eckoi nepegave npeobpa3oBaHue Bpalua-
TENbHOTO JBHXKECHHUS MPOUCXOOUT BCJIEACTBHE YIPYroro BOJHOBOIO
Ie(hOPMHPOBAaHHSA OJHOrO U3 3BEHBEB MEXAHHU3Ma.

9 b g 9 y-'4-| b A-A

Puc. 10.1
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[lepenaya COCTOMT U3 TpeX KHHeMaTHUecKUX 3BeHbeB (puc. 10.1,
a— ¢): rHBKOro Kosieca g, >KECTKOro Kosieca d u reHepatopa Bond h.
T'ubxoe koneco g BHINOAHAIOT B BHJE TOHKOCTEHHOTO UMIHMHApA, Ha
KOJIBLLIEBOM YTOJILLIEHHH KOTOPOro Hape3aHbl HapyskHble 3yObs. I['u6-
KW TOHKOCTEHHbIH LUHIMHAD BBINIONHAET POJIb YNIPYroi CBA3H MEmKAY
Ne(pOpPMHUPYEMBIM KOJNbUEBBIM YTOJILEHHEM W XXECTKUM HeaedopMu-
PYEMbIM 3JIEMEHTOM Tepeiavn, KOTOPbIM MOXKET ObITb BBIXOQHOM Baj
(puc. 10.1, a) nnu kopnyc (puc. 10.1, 6, 8). Kecmxoe koneco b —
obbyHOe 3yGuaToe Kkosleco ¢ BHYTpeHHMMM 3yObamu. Ienepamop h
goan Oehopmayuu npencrasiaser cobod BOAWNO (HanpuMep, ¢ AByMA
pOJIMKaMH), BCTaBJieHHOe B rH6Koe koneco. Ilpu 3tom rubkoe koneco,
negopmupysack B hopMe ajumnca, obpasyer rno 60110 OCH ABE 30HbI
sauernenns (puc. 10.1, 6). 'eneparop B GonbiIMHCTBE ClyyaeB ABJS-
€TCA BEAYLIMM JJIEMEHTOM MEepeRauyl, COEJUHEHHbIM ¢ BXOIHBIM Ba-
JoMm. Bpaledue redeparopa ¢ yrioBoii CKOPOCTBIO (O, BbI3biBAE€T Bpa-
leHHe rubKOro Koseca C YITIOBOHM CKOPOCTBIO @, {(pHc. 10.1, a) unu
JKECTKOTO Koaeca ¢ o, (puc. 10.1, 6, 6).

llepedamournoe omnowenue ¥ BORHOBOH Nepeadu npy:

— HEMOJABHIXHOM >ecTkoM konece b (puc. 10.1, a) rubkoe koneco
BpALLLAETCA B HANpPaBIEHHH, OOPaTHOM HAMNPABNEHHIO BPAIlEHUS TeHe-
paropa:

u=-z,/(z,-2,);

— HEMOJABWXHOM THOKoOM konece g (puc. 10.1, 6, 6) KecTkoe KO-
Jleco BpalllaeTCs B HAMPABJICHHU BPALIEHHS FreHepaTopa:

u=z,/(z,-z2,).

B niprBeaeHHBIX 3aBMCHMOCTAX Zg M Z; — UHCa 3yObeB COOTBETCT-
BEHHO TMOKOTO H XKECTKOTO KoJlec.

10.2. Bri6op napaMeTpoB 3auenjienns

IIpoduib 3y6beB. B BonHOBBIX nepemayax Haubonee HIMPOKO
MCTIONB3YIOT 3BOJIBBEHTHBIE 3yObsi, XapaKTepU3YIOIIHECH U3BECTHBIMH
TEXHOJIOTMYECKHMHU JOCTOUHCTBAMH, BO3MOXHOCTBIO MCIIO/Ib30BaHUA
CYLUECTBYIOLIEro MHCTPYMEHTA, CMOCOOHOCTBIO 0ofecrneyuTs noj Ha-
rpy3KoH JOCTaTOYHO BBICOKYK) MHOFOMAPHOCTH 3aueruieHud. J{ng Ha-
pe3aHHs 3BONbBEHTHBIX 3y0beB uyallle BCEro NPUMEHAIOT HHCTPYMEHT C
yraom uexoanoro koutypa 20° (FOCT 13755-81).
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3aMeueHo, UTO HampsxeHus B oboge rubkoro 3ybuyaroro xoseca
yMEHBLIAIOTCS C YBENHYCHHEM UIHPHHBI BNIaAHHE! 10 PA3MEPOB, 6ausz-
kyX WK GOMBIIMX TONUIMHBI 3yObes. DBonbBeHTHbIE 3y0bs C LIMPOKOH
graAMHOH MOXHO Hape3aTh MHCTPYMEHTOM C yMeHbUIEHHOH BBICOTOM
ronoskH 3yba. [Ipoduab 3Bo/IEBEHTHBIX 3yObes ¢ LIMPOKOH BagMHOMN
npUHAT KaK OCHOBHOM JUIS OTEYECTBEHHOTO CTAHAApPTHOTO pAja BOJHO-
gblX PEAYKTOpOB OOLIEMAIHHOCTPOUTENILHOrO MPUMEHEHHS .

dPopmy aepopmupoBanus THOKOr0 Kojleca ONpeeNseT KOHCm-
pyKyua 2eHepamopa: ¢ oeyma poauxamu (puc. 10.2, a), uemsipexpo-
auxoestii (puc. 10.2, 6),
ouckoentii (10.2, 6). Jho-

Gas ¥3 (GOpM MOXKeT a) ST 5 < | 8
6bITH TIOJyHEHA Ky/ady-
KOBBIM 2€HEPAMOPOM. ' : i
Kynauxoswili  2enepa- __I__r ¥ 2 "V \h
mop yvue opy2ux co- i FUNY /A 'Rl /421
xpansem 3a0annyo - £ \/ v
opmy  dedpopmuposa-
HUA U NO3MOMy S6nA-
emca npeonoumumens-
HbIM.

Pasmep W, HauanbHoro pedopmuposaHus ra6koro koneca sis-
eTcs MCXOJHLIM MpU pacyere NMapameTpoB 3alleNNEHHs U IeOMETPHH
reHeparopa [6].

I'eomerpuyeckHe mapameTpbl 3y04aThbIX BE€HHUOB THOKOIO H
KECTKOro KoJjec, OnHUM U3 OCHOBHBIX T€OMETPUYECKHX IapaMeTpoB
BOJIHOBOM nepefayu ABIKETCH BHYTPeHHUH anameTp d rubkoro Koseca,
npubIHKeHHOE 3HAYEeHHE KOTOPOTO ONPEACARIOT RO KpUmepuio ycma-
AOCHIHO U nPOYHOCIMU 2UDKO20 8EHYa,

d =105 Y1/{0160_Nu (K ,[S1)),

rae T — Bpaulaioliiii MOMEHT Ha THXOXOAHOM Bany, H-M; 6., — npenen
BBIHOCJIHBOCTH MaTepHalla CTalbHOroO rHOKoro koneca, H/MMZ; K, =15+
+0,0015 u — >dpdexTHBHBIH KOIDPHLHEHT KOHUEHTPALMH Hamnpsie-
HUli; ¥ — nepenarovnoe otHowmenue; [S]p = 1,6 ... 1,7 — koadpuiu-
€HT Ge3onmacHocTH, GoNblIMe 3HAUEHHA — AJIS BEPOSTHOCTH Hepaspy-
eHus cebite 99 %.

Pnc. 10.2
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Jns nepegad © KyNauyKOBBIM I'€HEpaTOpPOM HAHAEHHbIH IUaMeTp
COr/IacyloT ¢ HapyXHbIM AHaMeTpoM [ rubkoro NOMIHIHHKA (CM.
Hike Tabn. 10.1).

HaxonsT wupuny b, = (0,15 ... 0,2) d 3yGyaToro BeHUa U TOALUM-
Hy S rubkoro Koneca:

S, =10‘4(65 £2,5 i/u_z)d.

OnpeaensioT AMaMeTp OKPYKHOCTH BNAAHH dj = d + 25). Yuntsl-
Bafl, 4TO JUAMETP dj, OIH3OK JeNTMTeNIBHOMY AHaMeTpy rubkoro Koneca
dg = djg, HAXOAT MOAYb M = d,/ 2. [lpeABAPHTENBHO IPUHHUMAIOT: Z, =
= 2u pns nepenayd no puc. 10.1, a m z; = 2u — 2 nna nepenay no
puc. 10.1, 6, 6.

3HayeHHEe MOAYJIA M COTTIACYIOT CO CTAHNAPTHBIM:

m,mm 1-F pan ... 0,25 0,30 0,40 0,50 0,60 0,80 1,00
2-fipan...0,28 0,35 0,45 0,55 0,70 0,90

Jasnee yTOUHSIOT YHciia 3yObeB Zg, 2, H NOAGHPAIOT CMELIEHHS HC-
XOJHOro KOHTYpa, ofecneuuBaiollive NojyyeHue avamerpa dg [6].
BhIYHC/IAIOT NEIUTENBHBIE TUAMETPEI KOJIEC: TMOKOTO dy = Mz, M KeCT-
koro d, = mz,. Haxonar HapyxXHbIi aHamerp rubkoro koneca d,, = dp +
+ 2h,, rae h, — BbICOTa 3yObeB rubkoro koneca. [Ipn HapesaHWH Ha
rubkoM konece 3yObeB ¢ y3koH BraguHoH g ~ (1,5 ... 2,0)m; ¢ mmpo-
KoM BmaguHol — A= (1,35 ... 1,55)m.

3aTeM Ha3HA4alT OCTANIbHBIC pa3Mepsl THOKOFO Koneca (CM. HH-
Xe) U B COOTBETCTBMM ¢ BHIOpaHHOH (opMoii aedopMHpoBaHHs BbI-
NONHAIOT MPOBEPOHHBIH pacyeT, ONpenenss 3anac CONpOTHBIEHHS yC-
TAJIOCTH.

10.3. Koncrpyuposanue ruGKHX H 5KeCTKHX KoJjec

Marepusasibl rHOKOr0 H KeCcTKOro KoJiec. / ubkue koneca BOJHO-
BBIX Mepefiay H3rOTOBASIOT M3 JIErHpOBaHHsIX crajedl. Tepmuueckok
06paboTke — YNy4IIEHHIO — MOABEPTaAIOT 3arOTOBKY B BHAE TOJICTOH
Tpy6el (TBepaocth 30-37 HRC). Mexanuyeckyio o6paboTKy BbIIOJ-
HAOT nocsie TepMoobpaborku. 3yOuarhlii BEHEL peKOMEHIAYIOT MOoA-
BepraTh YNpO4YHEHHIO: HAKIeny, BKIIOYas BNAAMHbBI 3yObeB, WM a30-
mupoearuro. Haknen noesilaeT npeaes BBIHOCIHBOCTH B ~1,15 pasa,
a3oTupoBaHue B ~1,4 paza.
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Jina msaoicenonazpyxcennsix TMOKUX xonec (IpH MANBIX ¥) TIpUMe-
HAIOT CTAJU TIOBbILIEHHON BA3KOCTH Mapok 38X2ZMIOA (r.0. — ynyu-
QieHHE H a30THpOBaHHe, TBepnocTh cepauesuHbl 32 ... 37 HRC, o, =
= 480 ... 550 H/mmY); 40XH2MA (ynyuwenne, 32 ... 39 HRC, o, =
= 480 ... 550 H/MM’), KOTOpbIE MeHEee uyBCTBHTENbHBI K KOHUEHTpa-
un HanpskeHuit. Cpedre- u nezKoHazpyscennbie rTMOKHe KOJECa Yalle
BCEr0 M3TOTOBMAOT U3 cTalu mapku 30XI'CA (ynyuwenme, 32 ... 37 HRC,
o =420 ... 450 H/mm? NIpH NOC/IEAYIOLEM APOBECTPYHHOM HaKene
uAK a30THpoBaHuu o, = 480 ... 500 H/mm?). Ctams 30XI'CA NpUHATA
KaK OCHOBHas /U1 U3rOTOB/EHUS CTAHAAPTHBIX BOJIHOBBIX PeAyKTOPOB.

Marepuanst ans cBapHbIX FHOKHMX KO/MEC ZO/DKHBI XOPOLUO CBa-
pusathcd. Ilpeanoururensust cranu mapok 30XI'CA, 12X18H10T
(18 ... 22 HRC, o_( = 280 H/mm).

JKecmxue xoneca BOMHOBBIX NepeAay XapakTepH3YeT MEHEE BbICO-
KOe HanpsKenHoe coctogHue. UX M3rotoBnsioT U3 OOLIMHBIX KOHCT-
pyKuMOHHbIX cTasnei mapok 45, 40X, 30XI'CA ¢ TBepaoctbio Ha 20 ...
... 30 HB Huxe TBepoCcTH rubkoro koneca.

Koncrpykunn redxux xonec. Ha puc. 10.3 nokasauel HanGonee
pacnpoCTpaHEeHHbIE KOHCTPYKUMH TMOKHX KOJIEC BOJHOBBIX Nepeaad:
Ha puc. 10.3, @ — ¢ rubkum gHOM M dnaHuem IS NPUCOeAUHEHHA K
Bany; Ha puc. 10.3, 6, 6 — ¢ ULTMLUERBIM NPUCOCAUHEHHEM K Bally.
Hlnnuel Moryt OblTh Hape3aHsl Ha Hapyxhol (puc. 10.3, 6) uau Ha
BHYTpeHHel noBepxHocTH uMauuiapa (puc. 10.3, ¢). IllueBoe co-
€AMHEHHE CHIDKAET XECTKOCTh UMJIHHAPA U BCNEACTBUE OCEBOH MOA-
BIDKHOCTH YMeHbLUIAET HAMPXXEHUA B HEM,

Ilpu orcyTcTBHMM rHOKOro AHa M )KECTKOM COCAMHEHHUH UWJIMHIpA
¢ BanoM (puc. 10.3, 2) HanpsKeHUA B LMIHMHAPE 3HAYHUTEILHO BO3pac-
TAIOT, YBEJIUYHUBACTCH €ro U3rnbHas ECTKOCTh W CBA3AHHAA ¢ HEH Ha-
rpy3ka Ha reseparop. IIpuMeHaTh Takyro KOHCTPYKUMIO HE ClIeAyeT.

B ucnonHennn rubkoro Koneca no puc. 10.3, a ocesyro nogar-
JUBOCTH 00€CNEUHBAIOT TOHKMM AHOM B MECTE MEpexoja UMIMHAPA K
sany. TlpumeHsior ceéapuvie sapuanmbr COEMHEHMA LMIMHIpA ¢
rubKUM JHOM: cTBIKOBBIM WBoM (puc. 10.3, 0), ¢ orboproBkoii kpomok
(puc. 10.3, e). Bo3amoxHO Takoke CBapHOE COEAMHEHHE THOKOro aHa ¢
BaqoM o pasmepy He 6osiee d, (puc. 10. 3, oic); Ha rHOKOM aHe BbimON-
HstoT 0TOOPTOBKY 110 RHAMETPY Basla.
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Ecnu aHo uMeeT dnraHel, TO COeHWHEHHE C BajlOM MOXeET ObITh
GonToBbIM (puc. 10.3, @), LUIKHLIEBBIM MM COEAMHEHHEM C HATATOM.
Yalue BCEro BHIMOMHAOT UIIHLEBOE COeNHHEHHE, KOTOpOE MO3BOJIAET
¥METb CPAaBHHTEILHO HeGonbLioH pasmep Ss (puc. 10.3, 3).

Iosicok a; (puc. 10.3, a) BLINOMHAIOT /18 yMEHbLIEHHS KOHUEH-
TpallMH HaNpsOKEHUA Ha Kpasx 3yGuyartoro Benua. C 3ToH ke LENbIO
gHITIOHAIOT GONBIUMM paaMycom R rantens ot 3y6uyaToro BeHua K
uunusapy. OTBepcTHA ¢ YBENHYHMBAIOT MOAATIMBOCTL TMOKOro AHA U
o6ecnevnBalOT UMPKYJMPOBAHHE CMA30HHOTO MaTepuana. ddcno u
pasMepbl OTBEPCTHH MPUHUMAIOT BO3MOXHO GONBLIMMH NPH cOOMIOAE-
HUH, OTHAKO, AOCTATOYHOH MPOYHOCTH M YCTOMYUBOCTH JIHA.

Panee pacyetom Obinu onpeneneHst d, dy, d,e, b, u S,. dpyrue
pa3Mepbl, yKasaHHeie Ha puc. 10.3, MOXKHO NPUHUMATD (10 peKOMEHAA-
UUSM, IPOBEPEHHBIM Ha MPaKTHKE!

d=(0,7..0,8)d:  a~2S,;

1=(0,8..1,0)d, a;~ (0,3 ... 0,5) by;
dr=0,4(d - d,); R ~38);
8$5=1(0,65...0,85)S;; R,=~2S.
Sy=1,258;.

Hcnonuenue rubkoro xoneca mo puc. 103, 6 senserca Gonee
YHHBEPCAIbHBIM 10 BO3MOXKHOCTH MPUCOEAWHEHHUS K Bally WIH KOPIy-
cy. 3aroToBKOH Koieca MOXeT CHYXHUTb TpyOa.

HcnonHenue ¢ rubkum aHoM (puc. 10.3, a) nenecoobpasso mpu-
MEHATH B KPYMHOCEPUHHOM HPOH3BOACTBE, KOTA METANTHYECKYIO 3a-
FOTOBKY MOXHO TMOJY4YWTh LITAMIOBKOM MNH packatkod. Ecnu npu-
MEHEHHEe METONOB MIACTHYECKOTro Ae(GOpMHUPOBAHHUSA 3aTPYAHEHO, TO
NPUMEHSIOT CBapHble KOHCTPYKUMH (puc. 10.3, 0, ¢). B eaunnunom
NPOU3BOACTRE 3ar0TOBKY rHOKoro koneca no puc. 10.3, @ MoxHo no-
Ty4uTh BbITayMBaHHeM. OfHaKO HeOOXOAMMO YHMTHIBaTh, YTO TNpPH
3TOM CHIKAETCS MIPOUHOCTb.

KoHcTpykuuu xecTkux Kojec. JKecTkue Kojieca BOJHOBBIX ie-
penau nogobHBI Konecam ¢ BHYTPEHHHMH 3yObAMH OOBIYHBIX (C He-
OABHIKHBIMU OCSIMH) H TUTaHETapHbIX Mepeaady.

XKecrkoe koneco / (puc. 10.4, a) 3anpeccoBaHo B Kopiyc 2, Bpa-
WAOUIMA MOMEHT BOCIIPUHHMACT MOCAJIKA C HATATOM M TPH-YETBIPE
wtudra 3. B koncrpykuuu no puc. 10.4, 6 xectkoe koneco I umeer
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tbnaHen U LEHTPUPYIOLLIME MOACKH AN YCTAHOBKH KOJieca B KOPITYC 2 U
KpbilKkK 4 Ha koneco. KOHCTpyKLMg Komeca no puc. 10.4, a npoiue, Ho
MOHTAX U AEMOHTAX XECTKOIro KoJjeca MCHEC yIl06Hbl. KOHCprKl.IPI}]
o puc. 10.4, 6 oGecrieunBaeT 6ONBUIYIO KECTKOCTb KoOJIECa.

a) 3 4 )] 3 ~ 0,55,
] 4
| Ny -
///f
2 ' Bz <
: Rk W2 N .
s ‘BN N E
™
x :
s - b by e
Puc. 10.4

upuny b, 3yOuaToro BEHUA y KECTKOTO KOJIECA BLIUIOMHAKOT Ha
2 ... 4 Mm bosnblue, yem y rubkoro. 310 NO3BOJAET CHU3UTh TpeOOBa-
HBA K TOYHOCTH PacCIiOIOXKEHHUS KOJIEC B OCEBOM HaﬂpaBJ'leHPlH. TO.II-
HIMHY XECTKOTO Kosieca PpHHUMAIOT paBHoii S~ 0,085d),.

10.4. KoncTpyupoBanue redepaTopa BOJH

KOoHCTpYKIHA KYJA4YKOBOro reHepatopa BoaH., Kynaukosbii
FEHepaToOp COCTOMT M3 KyNauka 2 W HANpecCOBAHHOrO Ha HEro Creuu-

&
=

{%.. %)%

U

Puc. 10.5
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anbHOTO 2ubko20 nodwunHuxa xavenus |1
{puc. 10.5), pnonyckaroulero paadanbHyio
negopMalro Konel. B uensx BulpaBHHBa-
HHA Harpy3kd Mo JJIHHe 3y6heB H YMEHb-
UIEHHS OCEBOM CWIBI Ha THOKHI 1TOIIMITHHK
FEHEepaTop YCTAaHARIHBAIOT MOCepeluHe 3y0-
4aTOro BEHLIA MITH OITIDKE K 3a[HEMY TOpLTY.
®opMy Kynauka BBIMONHAIOT SKBHIH-
CTaHTHOH NpHHATOH (opMe nedopMupoBa-
HHS THOKOro Koneca, NpH 3TOM HavaJisHbIH
panuyc kynadka » = 0,5d (puc. 10.2), rae



4 — BHYTpPEHHUH JaHaMeTp
ryOKOro MOALLUIHAKA (pHC.
10.6, a@). I'ubkuit nogummn-
HHK OT/iMyaeT OT OOBIYHOFO
MeHbIlIasg TOJIUMHA KoJell U
KOHCTPYKIIHUA cenapaTopa.
CenapaTop H3rOTOB/IAIOT H3
MaTepHaJla ¢ OTHOCHTEJBHO
MaJIbIM MOAYJi€EM pryl"OCTH
(tpybuaroro  TEKCTOJHTa
mapku Ul, ¢enunona mMapku
1) ¢ U—ofbpa3uoii Qopmok
rueszaa (puc. 10.6, 6, ¢). Iloa
Harpy3KkoH BCIIEICTBHE IMPO-
ruba nepeMbINeK M AeHCTBHUS
0CEBOM COCTaBNIAIOLUEH CH-
Abl HOKATHSA CENapaTop Bbl-

Cenapamop

Puc. 10.6

XUMaeT M3 nomnunHuka. Ero yaepxuBaroT, Hanpumep, Konbuom /,

NPHKPEIVIEHHBIM K TOpLLY KyJlaykKa

reHeparopa (puc. 10.7, a, 6). Tpe-

Hue cerapatopa o0 yNMopHOe KONbLO yBelnWuMBaeT notep. IloTepu
MeHbLLE NP camMo3armparoleiics KOHCTPYKUMM cenapaTopa (puc. 10.6, 2).

OCHOBHBIE nNapaMeTphl THOKKX
— TOMLIMHA KOJell
~ ry6uHa xenobos Konell

nosWHnHUKos (puc. 10.6):
a, = a, =~ (0,020 - 0,023) D;
=I5 =(0,05-0,06)d,;

— BHYTPEHHU IMaMeTp cenaparopa dee,=d + 2a, +0,02 D+ 0,05 d,;

— TOJIIMHA ceraparopa

a) 5)

’\é

Aeer= (0,055 - 0,060)D;
HIKMpUHA  cenaparopa
bcen =(15 2- I, 3)dm’

— WHpHHA N1a3a cenaparo-
pa dys = (1,01-1,03) dy.

B Tabn. 10.1 npuBemeHbl
rapaMeTpbl TORUIMITHUKOB MO
TI'OCT 23179-78 "lMopumnuau-

KM ruOKHE LIAPHKOBbBlE pajv-

anbHele".

FuOkuli  NOAIHNHMUK yc-
TAHABJIMBAIOT Ha  KYMauyoK,

2 % %
'\
Pue. 10.7 -

AHAMETPANbHLIE pa3Mepbl KO-
TOPOro BBITIONHSIOT C MOJEM
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10.1. IlapamMerpbl ruOKHX IAPHKOBLIX PAAHAALHLIX NOIUIHITHUKOB

Obo3Hate- PazMepsl B MM aiiﬂ:ﬁ }I{'[agej:;:
MKM HMA, MHH
806 42001 | 30a00| 7{ 05| 513 [10-24 |
808 520013] 4000 | 8|05 | 6,74 | 12-26
809 62003 | 45.002] 9 (05 | 10,65 | 12-29
811 T2.003 | 550ms|11] 0,5 | 13,87 13-33 | 4980
812 80013 | 60405 | 13| 0,5 | 1548 | 13-33
815 | 10040 | 7500 |15 | 1O | 22,58 | 1434 |
818 | 120.001s| 90000 ! 18| 1,0 | 34,30 | 16-40
822 | 1500ms | 1100000 | 24 | 1,0 | 51,50 | 20—46 | 3480
824 | 160.00ms | 1200000 | 24 | 1,0 | 53,92 | 2046 | 3000
. 830 | 200.0030 | 1500005 | 30 | 1,0 | 92,12 | 23-58
836 | 240001 | 18000 | 35| 1,5 | 121,58 | 24-65 | 2520
844 | 300005 | 2200030 | 45 | 2,5 | 182,33 | 33-83
848 | 3200010 | 240003 | 48 | 2,5 | 179,10 | 35-90
860 | 400.0010 | 300q035 | 60 | 2,5 | 252,43 | 45-105| 1980
" 862 | 420,015 | 3100035 | 60 | 2,5 | 252,43 | 45-105
872 | 480 q0us | 3600010 | 72 | 3,5 | 338,45 | 55-125

Tpumeuvanus: 1. Yncno wapukos z =21-23

. 2. — pasmep dacku.

pormycka js6 (js7). Hapyxuoe konblo rubkoro NoAUMIHMAKA M0 pa3me-
py D conpsaraior ¢ BHyTPEHHHM AHAMETPOM rHOKOro koneca, BbINOJ-

HEHHOTO ¢ nonem gonycka H7.

J1a xoMreHcalrH OTK/IOHEHHsS OT COOCHOCTH KWHEMATHUECKHX
3BEHBER MPUMEHSAIOT COEMHEHUE IeHEPaTopa ¢ BAJIOM C OMOWIbIO YTI-
PYTHX JJIEMEHTOB UM JKeCTKUX tapHupoB. B koncrpykuuu (puc. 10.7, a)
YApyeutl 31emMenm BuITIONHEH B BUJE PE3MHOBON WakObl 2, NpUBYIKaHH-
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3ypOBaHHOH K MeTaj-
AMHECKMM AHCKaM [ M
3, KOTOpBIE 3aTeM CO- ¢
eAMHSIOT C KYNa4koM U §
gasioM. Pe3nHosBIi ane- -;
MEHT, BbIIONHEHHbIH N0 ¥
puc. 10.7, 6, obnapaer
IOBBILIEHHOH MOJATIIH-
BOCTBIO TIPH  YTJIOBBIX
nepexocax. Hepocrar- BT
KOM 3THX CO€XMHEeHHH i<
ABJIAETCH CHIDKEHHE
MPOYHOCTH PE3UHBI €
Te4eHHEM BPEMEHH.

B penyktopax 06-
1Ier0 Ha3HaYeHHUs TpH- Pue. 10.8
MEHSIOT WApHUpHOe C
KpecTooOpa3HbIM PacloioKeHHEM MAJIbLEB COSUHEHHE TeHEpaTopa ¢
BanoM (puc. 10.8). Yepes Bax / u BTynky 2 npoxoauT naney 3, asa
nanbua 4 NpOXoAAT 4Yepe3 BTYNKY 2 M Kyna4dok 5. Hansue! ycranosne-
Hbl B OTBEPCTHAX ¢ 3a30opamu. OT BbIMAganus naney 3 yAepKWUBaeT
BHYTpPEHHSAS MOBEPXHOCTb Kyjayka J, manbibl 4 — NPYKUHHOE KONBLUO
6 u HapyXHas MOBEPXHOCTh Baja,

Y
o1

10.5. TennoBoi# peskH™M U cMa3bIBAHWE BOJHOBOH mepeiayn

TennoBo# pexxUM BOJIHOBOH NEpefavyy pacCUUTBIBAIOT MO WU3BECT-
HbIM 3aBUCHMOCTSM (CM. HamnpuMep, TEIUIOBOH PacYeT UYEPBAHHOIrO
penykropa — pa3a. 2.2). Jonmyckaemas TeMmIeparypa Macna JUiA pe-
AYKTOpOB 00LUeMAIMHOCTPOHTENBHOTO NpumeHenns [£] = 70 ... 80 °C.
KoappuumenT TerooTaayu npuEMMaloT: IS 3aKPBITEIX HeGOMbIuMX
NOMeLIEHHM NIPH OTCYTCTBMU BeHTHNsUMH K; = 8 ... 12, 114 nomelue-
HUi ¢ UHTeHCUBHOM BenTunaumen K, = 14 ... 18, npu obayse kopry-
ca pentunsatopoM K; = 21... 30 BT/(Mz'OC). [Ipu ycTaHoBKE BEeHTHNA-
TOpa Ha OBICTPOXOAHOM Bally peaykropa u #7 < 1000 MHH " NPUHHMAIOT
HWXHHe, a npyt 1 > 2800 MUK ' — BepxHUe 3Havenus K.
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72 s cMasbiBaHus

BOMHOBBIX Nepegad B

/ 5 N7 peayKkTOpax obliemaliu-

(\\ “\\!\ : HOCTPOMTENLHOIO  NpH-

MEHEHHS PEKOMEHAYHT

XKHIAKOE  MHHEPalbHOE

Mmacno mapok H-T'-A-68,

macna  W-T-1-68 unu U-T-JI-100
(cm. Taba. 8.3).

B cnyuae Heobxo-

JAMOCTH  TIPUMEHSIOT

Puc. 10.9 MJIACTHYHbIA CMa304HbIH

marepyan. CmasbiBaloT

NOJIKMITHHKHM TeHepaTopa u 3aueruieHue npH cbopke peayKTopa U mne-

PHMOMYECKH B NpOLIECCE IKCIUTyaTalHH. 3aMEHY THIACTHYHOrO CMa3oy-
HOTO MaTepHaa npou3BoaaT npumepHo uepes 1000 4 paborsl.

IIpu BEpTHKAILHOM PacrONOXKEHHH OCH PENYKTOpa MOXHO NPH-
MEHATh TUTACTHYHBIH CMa304HbIH MaTepua. [Ipy cMa3biBaHUH XHIAKHM
MacJiOM B PelyKTOpPe YCTaHaABJIMBAIOT CMELMaIbHOE MacloNoAakowuee
ycrpoictBo (puc. 10.9). [Toa neicTBHeM LEHTPOOEXHBIX CHI Macio
NOJHMMAETCA MO BHYTPEHHEH MOBEPXHOCTH KOHYCA nodayu, NPOXOAUT
yepe3 oTBepcTUA / M 3a30p 2 B reHepaTrope H jajee nonajgaer B Noi-
WHNHKK K 3auenedne. KoHcTpykumio no puc. 10.9 pexoMeHayoT npu
yacToTe BpawieHHa » = 960 MHUH

Konnuectpo 3anuBaeMoro B pegyKrop Macina pekOMeHAYHT TMpH-
HMMaTh TaKHM, 4TOObl NMPH TOPH3OHTAILHOM TOJOXKEHHH PEAyKTOpa
€ro ypoBeHb NMPOXOAWI MO LIEHTPY HKXKHEro uiapuka rubkoro mnoa-
wunHuKa. TIpu 7 < 960 MUH ' W BEpTHKANLHOM PaCTIONOKEHUH Basla
JOMYCTHMO MOJTHOCTHIO 3aMOMHATE PeAyKTOp MACIIOM.

nogayn

10.6. IIpumeps! KOHCTPYKIHI BOJIHOBLIX lepexay

Ha puc. 10.10 npencraBneHa THMOBas KOHCTPYKUHA M3 CTaH-
JapTHOTO psifia BOJHOBBIX PEAYKTOPOB 0OILEMALIMHOCTPOUTENBLHOTO
npUMeHeHus — peayktop B3-160 (paspaborka BHHHpeayktopa u
MBTY um. H. 3. BaymaHa). OrnuuurenbHbsle 0cOGEHHOCTH KOHCTPYK-
LMHU: ABYXOMNOPHEIH Bajl reHepaTopa; COCAMHEHHE KyNayKOBOTO reHe-
paTopa ¢ BaJIOM C MOMOLIBIO MapHUpHOH MydTet (puc. 10.8); capHoe
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COEIMHEHHE LIJIMHAPA THOKOro Koneca ¢ AHOM, LWIMLEBOE COEAHHE-
nue THOKOro Koeca ¢ BanoM; COENMHEHHE ¢ HATAIOM JKECTKOTO Kojeca
¢ KOPIyCOM: UMAMHApUYEcKas GopMa BHyTpeHHEH MONOCTH Kopryca
fe3 BHYTPEHHHX YrJyGlleHHit U KapMaHoB, yrpowaouias OTJIUBKY H
OUUCTKY TOCJIEC JIUTh U MEXAHMUYECKOH 0Opaborku. Jpyrue pekoMeH-
JALMH 110 NPOEKTHPOBAHMIO KOPIYCHBIX AeTasleil ¥ KpbIeK MpHBEE-

Hpl BT 11,
o —
SIS oIS IS SIS,
S 7
by l Y/ NN &
jacy T 1L §
2 ) S w
g © L N
Mg s 1
28 82 g
] 4om8 @19
wy
o~
145 210
b 260 .
525
Puc. 10.10
_ [
80
{ i
i B : : L
3 ~
g :
3|d
4om8.OT% L
fre.
o~ H
160 o
L 1g 240 20 220
o 280 | 260
Puc. 10.11
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Ha puc. 10.11 nokaszaH Bo/MIHOBOK penyKTOp € OTbEMHBIMH Jamna-
MH, KOTOPBIE KPENST K LWIMHAPUYECKOMY KOpIycy BUHTaMH. OcobeH-
HOCTH KOHCTPYKLIMK: KOHCONIBHOE Pacloio’KeHUe reHepaTopa Ha Bany
3EKTPOABUraTeA; COEAMHEHHE FEHEPATOPa C BAJIOM C MOMOLLLI) NPH-
BYJIKAHW3WPOBAHHOW Pe3MHOBOW 1waibel /: rubkoe Koeco — WTaMmno-
BaHHOE ¢ Tocneayioulelt MexaHudeckoil o6paboTkoi; coeanHeHue ¢
HaTAroM rudKoro Kojeca ¢ BaloM; 3aKpeIUIEHHE JKECTKOro Koeca Ha
KOpIyce BUHTAMHU U IITHDTAMK.

I'nasa 11
KOPITYCHBIE IETAJIA

K xoprnycHsiM oTHOCST AeTany, obecrieyyBalolie B3aWMHOE pac-
NoJIoJKEHUe AeTanei y3na W BOCTIPUHHUMAOLLME OCHOBHBIE CUJIb, Aei-
cTByloulde B MawuHe. KoprmycHble aetany o0bIYHO HMEIOT JOBOJBHO
CNoXHYIO PopMy, MO3TOMY HX NMOMYHAIOT Memooom aumbss (B OONb-
LIMHCTBE C/yYaes) WK Memooom céapku (TPH EAHHKHYHOM H MEJIKOCE-
puiiHOM npoussoacTse). [l U3roTOBIEHUS JIMTBIX KOPMYCHBIX AeTa-
JIEH LIHPOKO KCMONL3YIOT YyryH (Hanpumep, Mapku CU1S), a npu Heob-
XOAUMOCTH OFpaHWYeHHs MacChl MalllHH — JErKHe CIUIaBbl {MHOMHHHe-
Bbl€, MArHUERBLIE).

KoprrycHas aerane COCTOMT U3 CTEHOK, pebep, 60o0biiex, draHues
W ApYruX 3JIEMEHTOB, COCMHEHHBIX B €IHHOE LeJoe.

I1pu KOHCTPYyUpOBaHUH TUTOH KOPMYCHOM AETANH CTEHKH ClieqyeT
MO BO3MOXCHOCTH BBIMOJHATE OAWHAKOBOHN TONUWMHLL TORUIMHY CTEHOK
JIUTLIX RETaNeH CTPEMATCS YMEHbIUUTL AO BEAUUKHBI, onpenensemMon
YCTIOBUAMM XOPOLUEro 3aMOJHEHHUS (GOPMBI XKUAKUM METAIITIOM.

Jns peayKTOpOB TONIUUHY CTEHKH, omgexaiowyio mpebosanusm
MEXHOA02UYU UMb, HeOOXOOUMOU NPOYHOCU U JCECMKOCIU KOPNYCd,
BbIUMCASIOT 1O opMmyne

5=13Y7T >6 mu, (11.1)
rae T — Bpauwalouui MOMEHT Ha BHIXOAHOM (THX0X0aHOM) Bay, H-M.

Pazmepb! kopiTyca onpeaenseT Yucio U pa3Mepsl pa3MellleHHbIX B
HEM [€TaleH, OTHOCHUTENLHOE WX PacroiOXKEeHHUE, 3HaUYeHHe 3a30poB
MEXIY HUMMU.
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OpHeHTHPOBOYHBIE — pa3Me-
pel kopnyca ObuUIH OnpeaeneHsl
NPH COCTABNCHUH KOMITOHOBOY-
HOW CXEMbl, YTOYHEHb! MpU pas-
paboTke KOHCTPYKLHI  y3/10B.
Teneps crnepyer BbLINOAHUTL KX
OKOHYATE/IbHYKD ~ KOHCTPYKTHB-
HYy10 0TpaboTKy.

Kopnyca cospemennbix pe-
Aykropos (puc. 11.1) ouepuusa-
0T [JIOCKUMU OBEPXHOCTAMM,
BCE BLICTYMawoUiMe 3/1eMEHTbI

Puc. 11.1 (600bIm1KH NOJLUNITHUKOBBIX
rues, pebpa xectkoctu) ycTpa-
HAKOT ¢ HAPYKHBIX MOBEPXHOCTEH U BBOAAT BHYTPh KOpMyca, Jansl Moj
GONTHI KPEMUICHNA K OCHOBAHWIO HE BBLICTYMAIOT 3a rabaputsl Kopnyca,
NpOYLUHHB] /1 TPAHCTIOPTUPOBaHWS PEAYKTOPa OTJIMTHI 3a OJIHO LeNoe C
koprycom. Ilpu Takoil KOHCTPYKUMH KOPIYC XapaKTepu3yloT Oonbluas
KECTKOCTE W Ayyline BUOPOAKYCTHYECKHE CBOMCTBA, MNOBbILIEHHANA
IIPOYHOCTH B MECTAX pacnonoxeHna GOnTOB KPEruIeHUs, yMeHbILEeH’e
KOpOOAEeHUA NPH CTapeHHH, BO3MOXKHOCTb pasMelteHns Gonbliuero obn-
eMa Macna, YrpouwleHHe HapyKHOH OYMCTKH, YIOBJIETBOPEHME COBpE-
MEeHHbIM TPeOOBaHUAM TEXHUUYECKOH 3cTeTHKH. OHaKo Macca Kopryca
H3-3a 3TOTO KECKONILKO BO3PACTaeT, a IMTeHHAA OCHACTKA — YC/IOXKHEHA.

Huxe, B pa3a. 11.1, paccMoTtpensl obLiue BONPOCkl KOHCTPYHPO-
BaHWA OCHOBHBIX 3JIEMEHTOB KOpNycoB (BbOOp pa3mepos (nanues,
6o6bliek, ofopMmaeHHe MECT KperieHus, ¢opMa MPOYIIHH H JIp.) Ha
npUMepe LMIMHAPHYECKUX peAykTopoB. B apyrux pasaenax 3to# rna-
Bbl JaHbl PEKOMEHJAUMH N0 KOHCTPYMPOBAHUIO TONLKO crieuuduye-
CKHX 3JIEMEHTOB KOPIyCOB PEAYKTOPOB APYIHX THIIOB.

11.1. Kopnyca nuaHHAPHYECKHX PEAYKTOPOB

Ha puc. 11.1, 11.2 nokasaH koprmyc OAHOCTY[EHYATOTrO LMIUHA-
pudeckoro peaykropa. s ymobcTea cOOPKH KOPIYC BBITIONHSAIOT
pazbemubiM, [lnockocTs pazbema MpoxoauT vepes ocH Banos. [loatomy
B MHOTOCTYNeHYaThIX PEeAyKTOpax OCH BaJOB pacronaraloT B OAHOH
mockocTH. HukHIOK — 4acTh  HA3bIBAIOT  KOPITYCOM, BEPXHIOKD —
Kpbilliko# Kopryca. '
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[InockocTh pa3beMa As ymobctBa o6paboTku pacnonaraioT napani-
A€NbHO TIOCKOCTH OCHOBaHUs. BepXHIOl0 NOBEPXHOCTL KPbILIKHM, Cly-
Kallylo TEXHOJorHYeckor 6a30i ana obpaboTku MIOCKOCTH pasbeMa,
TaloKe BBITOTHAIOT NapaJlNIebHOM IUTOCKOCTH OCHOBAHHSL.

Pa3paboTKy KOHCTPYKUHMM HA4YWHAIOT C [IPOPHUCOBKH KOHTYPOB
HwkHeH (kopryca) ¥ BepxHe#H (KphILIKH KOpIyca) yacTek.

Koncmpyxkmuenoe oopmaenue euympentezo Konmypa pedyk-
mopa (puc. 11.3). Y3 nenTpa BBIXOAHOTO (THXOXOAHOrO) Basa MPOBO-
AT TOHKOH JIHHHUEH OYTY OKPY)KHOCTH PaguycoM

R, =0,5dy + a,
rie dy; — HapyXHelH AuaMeTp 3y6uyaToro Koseca; a — 3azop (em. (3.5)).
M3 uenrpa BxomHoro (GeICTPOXOAHOrO) Baja MPOBOJAAT Ayry pa-
aMycoM Rp, B KadecTBe KOTOPOro NMPHHUMAIOT OoMbliuee 3HAUYEHHUE U3
C/IEAYIOLIMX ABYX:
Rg=0,5dy+a wm Rg=0,5D+a,

roe d, — HapyXHbIH AUaMeTp llecTepHHW; DD — AHamMeTp OTBEPCTHUS B
KOPpITyCe A8 ONOpPhl BXOAHOTO Bajia.

TonuwKHa CTEHKH KPbILKHU Kopryca &; =~ 0,96 = 6 mm, rae & —
TO/MIMHA CTEHKH Kopryca. 3aTeM oopMASIOT KPBIILKY BEPTHKAIbHbI-
MM CTEHKaMH. [t YMeHBbLIEHHS MacChl KPbIIUKW OOKOBBIC CTEHKM BEI-
NONHAIOT HAKJIOHHBIMH (Ha puc. 11.3 nokasaHbl IUTPUXOBBEIMH JIMHUS-
Mu). PacctosHue MeXTy JHOM KOpITyca U NOBEPXHOCTBIO Koneca by > 3a.

Hns coeguHeHHS KOpPIyca M KPBILUKH 0 BCEMY KOHTYpY IUIOCKO-
CTH pa3zbeMa PEeAyKTOpa BBITIOIHAIOT CreLyalbHble (haaHiel (puc. 11.3,
BbiHOCKA B). Ha kopoTkux 60KOBhIX CTOpOHax (aHLBl pacroiararoT
BHYTPb OT CTEHKH KopIiyca. BenencTBue MorpeliHOCTEN MPU U3roTOB-
NIEHUU MOZeiel KPBIUIKH U KopIyca, NorpemHocTel npu GopMoBke u
BO BpeMs yiaNeHHs MoJelteli 3 GopMbl pazMephl OTIMBOK MOJIyHaloT ¢
OTKJIOHEHMAMH OT HOMMHAJIBHB(X 3HAUCHHH. DTO NPUBOAUT K HecoBMNa-
AECHHIO BHELIHHX KOHTYPOB KpBILUKM M KOPIYyca, YXYAIIaeT BHELIHHH
BHA. HecoBnaneHHe CTaHET HE3aMETHBIM, €CJIM KPLILIKY KOpITyca Bbl-
TIONIHUTD ¢ HamryckoM (puc. 11.4, a). Pasmepbl KOHCTPYKTHBHBIX 3/1€MEHTOB!

f=(00,4...0,58,; b=158 b=158;, [I=(2...2,2)8.
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Pue. 11.3

Ha npononsHBIX AIMHHBIX CTOPOHAX penyKTopa @.1anysl kopnyca
pacnosiaraloT gxynipb OT CTEHKH KOpITyca. a @h.1aHifbl KpbluKy — CHA-
pyocu (puc. 11.4, 6 — 2). ®nanub 00beIMHHAIOT ¢ npuarBamu (600bILL-
KaMu) AJS MOALUMITHUKOB.
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Pne. 11.4

Koucmpyxkmuenoe ogopmienue npunueos O01A HOOWIUNHUKO-
ébix zHe30. [IpunnBsl, B KOTOPBIX PacrionaratoT NMOAUIMIHHUKY, KOHCT-
PYKTHUBHO 0(opMasioT o puc. 11.4. Pasmepsl NPHINBOB ONpEnEsIOT
KOHCTPYKUMA KpPBIUIKM TMOAIIMIHHKA W AnameTp D oTsepcTvs Mo
noawmMnHuK. JinamMeTp NpuanuBa NPUHUMAIOT (MM):
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ANs 3aKnagHo kpeiwky (puc. 11.4,2) - Dy = 1,25D + 10 mm;

[U1% TIpUBEPTHOH KpbILWKK (puc. 11.4,6) — Dy = Dg+ 4 ... 6 MM,
rae Dy — nuaMerp ¢raHua KpbILKHM NOMIMIHMKA, CM. pasi. 7.2. Tam
e MpHBeeHbl PEKOMEHJIALMH M0 JHaMeTpy W YHCAY BHHTOB AJIA
KpenjeHus NpHBEPTHHIX Kpblliek. KpenexxHble pe3pGoBble OTBEPCTHA
I HUX OOBIYHO CBEPNAT Ha CTaHKaX IpH pa3e/IbHON MeXaHHYECKOH
00paboTke xoprnyca M KpbILUKK peaykrtopa. [loaToMy weaw3s npoex-
muposams OmeepCmusl 6 CMulke KpullKy ¢ KOpnycom, TaK Kak OHH
MOTYT GBITh BBINOMHEHBI TONBLKO mocne cBGopku, uro HeyaobHo. Kpo-
Me TOro, FMpHU 3aTKKe BUHTOB AEHCTBYIOT CHIJIbl, OTXKHMAlOLIME B
3TOM Cltyyae KpPbILIKY OT KOpIyca.

Jnunel /) 1 /, noawMnumkoseix rHesa (puc. 11.4, a) onpeaenstor
KOHCTPYKTHBHO W3 YCJIOBUS Pa3sMeILeHHS KOMIUIEKTa IMOALIMITHHKA C
KPBILIKOH M JAPYrUMH YCTaHaBTHBaeMbIMHU B THe3ae AeTanaMmH. Tak Kak
OCeBble pa3Mephl AeTalel ¥ KOHCTPYKLMH Pa3HbIX OMOp pa3jMuHbl, TO
Y JUIMHBI TIOAUHWITHUKOBLIX THE3[ BBITOJIHAIOT pa3sHOH JUTHHEI (Hanpu-
mep, Ha puc. 11.4, a I} < 1), JUinHy NOALIMAHUKOBBLIX THE3[ COTJIacy-
10T TaKKe ¢ WHPHHOH ¢naHla, HeobXxoauMO# 115 pa3MelleH s roTOBKU
BUHTA [UI% COSMHEHMA KPBILKHU C KOPITyCOM HIIH Taiiku (puc. 11.4, 6).

Pasmepel /| ¥ [, nonyvaroTes, Kak NMpaBuio, HeOONbUINMHU M yCTa-
HaBNMBaTh pebpa XECTKOCTH Ha Kopnyce HeT HeobxoanMoctu. Ecnu Ha
BBIXOAHOM Bajy aeficTByeT Gonbluas O 3HAYEHHKO KOHCOJIbHAsA CUfa,
TO MpeayCMaTPUBAIOT OJHO pebpo, CMELICHHOE B CTOPOHY OBICTPOXOA-
Horo Bana (puc. 11.2, cevenue A—A). He pexomendyiom pacnonazame
pebpa no eepmuxanbHoii ocu omsepcmus 606viuiky.

Jna ynoberBa oOpaboTkH HapyowcHbie mopyvl npuiugog BCeX
MOJUIHTMHKKOBBIX THE3/l, PAacNONOXKEHHbIX Ha OAHOH CTeHKe KopIyca,
JO/DKHBI JIEXKATh B OJIHOH MOcKocTH (pHc. 11.4, a).

Kpennenue kxpvuuku pedykmopa k xopnycy. JIns coeavHeHHs
KpPBILUKHA C KOPITyCOM HMCIONb3YIOT SONTHI ¢ HApY)KHOH LLIeCTUTPaHHOH
yMeHbLUICHHOH rojioBko (puc. 11.5, a) uam, npeanoutHTeNnbHee, BUH-
Thl ¢ LMJIMHAPUYECKOH FOJIOBKOH U 1IECTUTPaHHbIM YIIyOeHueM "moj
kmou" (puc. 11.5, 6). B nocneaHeM ciiyyae mony4aloT HaMMEHbIIYIO
wHpuHy dnanua. Ilupuny dnanua BeIGHpaloT U3 ycnoBus ¢BoGoaHO-
ro pa3MelieHHs FONOBKH BHHTa (MIH FaliKu) 1 BO3MOXHOCTH MTOBOPO-
Ta ee racyHbIM KJIOHYOM Ha yron 2 60°. BuHT 3aBopaunBaioT B pe3n-
6oBoe oTBepcTHe Kopnyca. BuHTHEI M GonTel A0MKHBI GbITH Kiacca
NPOYHOCTH HE MeHee 6.6.
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Puc. 11.5

Huamerp d (MM) BHHTOB KpEIUICHHMS KPbILIKH NPHHHMAIOT B 3a-
BUCHMOCTH OT Bpaiiatomiero MmoMeHra 7’ (H-M) Ha BLIXOIHOM Baily pe-
AyKTOpa:

d =1,254T 210 mm. (11.2)

BonTbl (BMHTBI) KpeIUTEHHA KPBILKKM K KOPIYCY pachojararor
NPEMMYILECTBEHHO MO MPOAOALHBIM CTOPOHaM B paHoHe OoObluiek,
cTapasch MaKCMMaIbHO NPHOIH3UTL UX K OTBEPCTHIO MO MOAWMUITHHUK
(Ans yBenMYEHHUs KECTKOCTH M IUIOTHOCTH coeldHenun). bonr, pacrno-
JIOXKEeHHBIH MEXNy OTBepCTP[ﬂMP[ noa NOAUIMITHHKH, pazMemaloT noce-
peaviHe MexKay STHMH OTBEPCTHAMH.

MuHMMAJIBHOE PACCTOSHHE MEXTY CTeHKaMH OJIM3KO pacrionoxeH-
HBIX OTBEPCTHH AO/DKHO COCTAB/IATHL He MeHee 3 ... 5 MM (puc. 11.4, a).
Hna 3aknagHeIX KpbIIIEK pacCTOAHHE 3 ... 5 MM BBIIEPKHBAIOT MEXIY
CTEeHKaMH OTBEpPCTHit AuamMeTpoM D, MOA BbICTYN 3aKNaAHOH KPbILIKH
U OTBEPCTHEM AMAMETPOM dy MOR BHHT, CTATMBAKOLIMHA KPBIILKY W KOp-
nyc peaykropa (puc. 11.4, a, 2).
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BoicoTy A’ nprikBa B KpbILUKe NOA cTArHBarowmii 6onr (puc. 114, a;
11.5, a, 6) onpenenaioT rpadHYECKH, HCXOAA U3 YCAOBUR PasMeljeHus
2onoéxy boama Ha NAOCKOU ONOPHOU NOGEPXHOCMU BHE KOJBLEBOTO
npwiKdBa NoA MOAWMNHHK Gonbluero auametpa (D, unu D). Pasmepsi
roJIOBKH B 3aBUCHMOCTH OT anametpa d pe3bObl o tabs. 19.29, 19.30.
Jlna Bcero peAyKTopa 3Ty BbICOTY NMPHHHMAIOT OAMHAKOBOMH, HCXoas U3
MakcHManbHoro sHaueuus D, (D).

BUHTBI KpEneHHA BBUHYMBAIOT B Pe3b0OBBIE OTBEPCTHA KOpITyca.
Pa3mepbl (MM) 3/1EMEHTOB KPBILKY M KOpIyca NMPHHHMAOT MO peKo-
mMeHpauuam puc. 11.5 w taén. 11.1.

OnopHele NOBEPXHOCTH HA KPbILUKE NOJ I'0JIOBKH OOATOB (BUHTOB)
06pabaTbIBalOT B 3aBUCHMOCTH OT ¢opMbl ux ronosku (tabm. I1.1).
Ilpn KauecTBEHHOM BBINONHEHHH JIHTHA ONOPHBIE MOBEPXHOCTH IMOX
rojoskH 601TOB MOXHO He 0OpabaTbIBaTh.

Ecnv npozoneHble CTOPOHBI PEAYKTOPA OKA3bIBAIOTCA NOCTATOMHO
MPOTSHKEHHBIMH, TO MTOMHMO BUHTOB B paiioHe NMOAUIMNHHKOBBIX THE3]
YCTaHABJIMBAlOT ACMONHUTEABHO BHHTHI Ha (iaHuax to# xe (puc. 11.5)
WY MeHbled tonatuuel (pHc. 11.6, a, 6), npuMepHO Ha OOWHAKOBOM
pPaccTOSHUHU OAHMH OT Apyroro — ¢ warom /5 = (10 ... 12) d.

Jns cronopeHus BUHTOB KpOME CTOMOPHBIX aib vacto npume-
HAIOT FEPMETHKH,

a) « 4) 11d 114
11d 1,254 Z,

24dd ¢
5

45d
N

2,54
N
754

\
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Puc. 11.6
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11.1. IlapameTph! ONOPHLIX NOBEPXHOCTEH MO FOJIOBKH 60JITOB

Juamerppesebor | 4 | 6 { 8 [ 10| 12| 14{16 (18202224

JlnaMeTp OTBEPCTHAL:

noJ CTSXXKHOM
60nT dy 6619 |11 [14|16)18120(22]24]|26

nop bonr kpen- 7110112]15]17(19|21 (242628
nEeHUA K TUIHTe

(pame)

JlnaMeTp UEKOBKH
noA royioeky 6osra
WK rafiky c yMeHb- | D, [ 14 [ 18 |20 | 24 {26 [ 30 | 32 | 36 | 40 | 42
LUEHHbIM pa3MepoM
noA Ko

(puc. 11.5, a)

I'nyOwHa uekoBkH | ¢ 0,5...1,0

Hunametp oTBep-
crus nogronosky | d» {11 (15118 20|24 (2630343640

BuHTa (pHc. 11.5, 6)

I'ny6una oTBep-
cruanoaronosky | 4 | 9 |11 [ 14116119 (2123|2628 31

BHHTA (pHc. 11.5, 6)

Duxcupoeanue Kpsluku omuocumensno kKopnyca. Kppiunxy
dukcnpyror otHocuTensHo kopmyca wrHgTamu (puc. 11.7, a, 6).
LTigTe npenoTBpallalOT B3aMMHOE CMELIEHHE KOPIYCHBIX AeTaneil
Np¥ pacTayuBaHHUK OTBEpCcTHi, ofecrneurBalOT TOYHOE PaCMONOKEHHE
HX NIpu noBTOpHBIX cOopkax. [uamerp wTH(TOB

due = (0,7 ... 0,8)d,
TAe d — nuaMeTp KpenexHoro BUHTA.

O6bIyHO MPUMEHAIOT ABa KOHHYECKHX WTHRTA ¢ BHYTpeHHEH

pe3bboii (puc. 11.7, a), KOTOpBIE YCTAHAB/IMBAKOT MO cpe3aM YIJIOB

241



9 Ml 425 d
I LJV
& il
WM
oS N dun
R N
Puc. 11.7

9)

kpbliiky (puc. hLl.1,
11.2, ceuenue I'-1),
Pe3uby ucnonszyror

dym H7'p6

A H3BJICHCHNKA

by

7.

wtudTa npu  pas-

Bopke peaykTopa.

Ecnu Henv3s npu-
MEHUTH KOHHUe-
ckue WTHQTH, TO

ang (pukcanmu
KPbILIKWH U KOpMyca
UCIONB3YIOT -

JMHAPHYECKHE WTAPTEL. TPH UM YETHIPE LUIUHAPHYECKHX WTHOTA
CTaBAT B CTblk AeTanei (puc. 11.7, 6) no oZHOMY Ha CTOPOHY KOpIy-
ca. PasMepbl WMIMHAPHYECKHX U KOHHYECKHMX WTH(OTOB NPUHUMAIOT
notaba. 19.9,19.10: b =b = 1,1 d..

[oBepxHOCTH conpsiKeHHs KOPNyca U KpbILWKH A8 MIOTHOTO MX
npuneranus wabpar vwad wndyoT. [lpu cOopke y3na 3TH NOBepXHO-
CTK TS Y4UIETO YMIOTHEHWS MOKPbIBAIOT TOHKUM CJIOEM 2epMemuKa.
[lpoxiaaku B MIOCKOCTb paibema He CTABAT W3-32 BbI3bIBAEMBIX MUMH
UCKaKeHHs GOPMBbI ITOCAAOUHBIX OTBEPCTHH MOA NOJAUIMIHUKH U CMe-

LEHUS OCEH OTBEpCTHH ¢
JI0CKOCTH pazbema.

Koncmpyxkmusnoe
oghopmnerue onopHoil
yacmu xopnyca. Haubonee
palUoHaNbHOM ABAETCS
OMOpHas MOBEPXHOCTb KOp-
nyca, BHITOJIHEHHAs B BHAe
OTAEJIbHBIX [IaTUKOB, pac-
NIONIOXXEHHBIX B palioHe ycTa-
HOBKH OOJITOB MM LUNUITEK.

KoHcTpykuuu MecCT
KpEerUIeHUs Kopryca K IHTe
U paMe MoKka3zaHbl Ha PHC.
11.8 -11.10.

Huamerp BuHTa Kpen-
JeHHsl peayKTopa K IUIUTe
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(pame): dy ~ 1,25d, rpe d — quaMeTp BUHTA KPEIUIEHHS KPBIUIKA M KOp-
fyca peaykTopa. Yucsio z BAHTOB NPUHMMAIOT B 3aBUCUMOCTH OT MEKO-
ceBOT0 PacCTOAHUA @, (MM) TUXOXOIHOI cTynenu: z = 4 npy a,, < 315;
=6 0pH a,, > 315.

MecTa kpenienns Kopryca K [JiMTe WiM paMe paclionararoT Ha
B03MOXHO Gonblem (HO B Npeaenax rabapura kopnyca) pacCTOSHUH
ApYT OT Apyra U oQOpMIIAKOT B BUAE HHIL, PaclONIOKEHHBIX 0 yriaM
xopnyca (puc. 11.1, 11.2, 11.8). Eciin uymy ne ynaetcs pacnonoxurs
B YTJIy KOpITyCa, TO €€ BeIHOCAT Ha 60KkoBYIO cTenky (puc. 11.9). Boico-
Ty HMUWIM [IPUHUMAKOT NpH KperuieHud Gontamu hy = 2,5(dy + 8);
wnHnbKaMu ko = (2 ... 2,5) dy.

N
S5

Ll

he
B
€
5

15dg

Puc. 11.9 Puc. 11.10

Koraa 310 BO3MOXKHO, PENyKTOp Kpemar K paMe CHu3y (puc.
11.10). Otot criocob ABnseTcs MyYLIUM U3 ONHCAHHBIX.

Odgropmnenue cnusnsix omeepcmuii. Haubonee 4acto B penykro-
Pax WCMONB3YIOT KApMepHylo CUCIMEMY CMA3L6aHusl, pH KOTOpoH
Kopmyc sBAfAETCS pe3epByapoM I Macia. Macio 3anuBaioT yepes
BepxHuii mok. IIpu paboTe nepesaun Macio NOCTENEHHO 3arpsA3HAIOT
NPOLYKTBI W3HALUWBAHHA, OHO CTapeeT — CBOMCTBA €ro yXyaIatoTcs.
IMoaromy macno nepuonutecku Mensior. JUIs ciMBa Macnia B Kopryce
BBIMTONHSIOT C/IMBHOE OTBEPCTHE, 3aKpbiBacMoe npobkoit. CnueHoe oT-
BEpCTHE JOJHKHO OBITH AOCTaTOYHO Hosbllioro aAvamerpa. Ero pacnona-

243



raloT HWkKe YPOBHS JHHMILA g
(puc. 11.11, a, 6). UtobbI
Macio H3 Kopnyca MOXHO
Obuto cnuTh 0e3 ocTarTka,

[HO KOpnyca BBIMOMHAIOT C
yknovom 0,5 ... 1,0° B cTO-
POHY CIIMBHOTO OTBEPCTHA. '}
Yem Honblue pasmep peayk-

Topa, TEM YKJIOH [JENarT Puc. 11.11

meHbiue. BHyTpH kopriyca y

CaMoOro OTBEPCTHSA NPEAYCMATPHUBAIOT MeCTHOE YriyOiieHHe Ul BBIXO-
-a WHCTPYMEHTa, KotopbiM ofpabateiBator orsepctHe (puc. 11.11, a).
TomuuHa QHHLIA B MecTe yrayOneHus Ro/bKHa ocTaBatbes Oe3 M3Me-
HEHHA.

[Tpu 3aMeHe Macna 4acTb €r0 MOXKET CTEKATb 10 BHELIHEH CTEHKE
KOpITyca Ha MAWTY Wi ocHosaHue. [loaToMy nydlue ciMBHOE OTBep-
CTHe pacrosarars (ecyii 310 ya106Ho uis NMojAb30BaHMA) B IHE KOpITyca
(puc. 11.11, 6).

IMepen cBepsieHHEM CAMBHOTO OTBEPCTHA NPHIMB B KOpIyce ¢pe-
3epYIOT, MO3TOMY OH JO/DKEH BBICTYNaTh Haj HeoOpabaThiBaeMo# mo-
BEPXHOCTBIO Ha BbIcOTy Ay = 0,58 (puc. 11.11, a, 6).

OTsepcTHe 17 BBINYCKa Macia 3aKpbIBalOT MPOOKOH ¢ LHIHHA-
puyeckol (cMm. 1abn. 8.4) uau koHuyeckod (cM. Tabn. 8.5) pessboit.
Ecnu npumeHstoT npobKy ¢ LMAMHAPHYecKo# pe3bboi, To obs3aTens-
HO CTaBAT YIUIOTHHMTEAbHYIO MPOKIaAKy M3 NMapoHWTa WIH Pe3HHOBOE
xonbuo. [Ipobku ¢ koHHuecko# pe3bboii He TpeOyIoT AOMONHUTENBHO-
ro YIUIOTHEHHS, NO3TOMY M MMEIOT NPEUMYIIeCTBEHHOE NIPUMEHEHHE.

Odpopmaenue npouux KOHCMPYKMUGHBIX IIEMEHMO8 KOpRycC-
Hblx Oemaneit. g noabema U TPAHCNOPTUPOBAHUS KPbllUKY KOPHYCQ U
pedykmopa 6 cbope NPUMEHSAIOT NMPOYLUMHBI, OT/IMBas MX 3a0[HO C KpPbILL-
xo# (puc. 11.12). ITo puc. 11.12, a npoyiiuna BeinosnHeHa B Buje pedpa ¢
oTtBepctHeM; 1o puc. 11.12, 6 — B BUie CKBO3HOTO OTBEPCTHS B KpPBILUKE.

JTiox B BepxHeH 4acTH KpPBILIKH PERyKTOpa UCTIONb3YIOT HE TONbKO
JUIS 3aJIHBa Macia, HO M JUIS KOHTpOJIS NMpaBHIbHOCTH 3aLETUICHHA H
JUI BHELIHEro OCMOTpa 3yO4aThIX KoJec, NoALMNHIKoB. PasMeps! ero
NPUHUMAIOT TIO BO3MOXHOCTH Gonbluumu, GopMy — NpAMOYroJbHOM,
peKe Kpyrio#.

g
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Jliox 3akpeiBatoT xpuiukoi. Tlpn edunuunom u mesxoceputinom
npou3zeo0Ccnee MPUMEHSIOT NPOCTEHLIYIO KOHCTPYKLUUIO KPBIWUKH ©3
cranbHoro sucra (puc. 11.13, a), TomumHa xotoporo &, = (0,010 ...
... 0,012)L 2 2 mm. Tlpu cpedue- U xpynHoceputinom NPOU3IBOACTBE
NPUMEHSIOT LITaMNoBaHHbIE KpbikH (puc. 11.13, 6). Hon kpbiwkoi
pacnonaratoT ymioTHAIOULYO NPOKNAAKY W3 NPOKIAA0YHOrO KapTOHA
mapkd A TonmwwmHo# 1 ... 1,5 MM WiIM TeXHH4YEeCKOH pe3rHbl MapKH
MBC Tonwmuoit 2 ... 3 MM. KpblILIKky KpensaT BHHTAMH JHAMETPOM d =
~ 8, pacnonaras ux Ha paccrosHud ~ (12 ... 15) d.
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11ITaMNOBAHHYIO KPbILIKY MOXHO OObEAMHMTH C OTAYIIHHOH M
¢unsTpom (puc. 11.13, 6). B 3TOM cTydae KpelliKa COCTOMT U3 BEpXHeH
NA0CKOH TUTaCTUHBI, BAONB ATMHHOH CTOPOHBI KOTOPOH BBIAABIIEHBI
nBa rpeGHs (ceueHne A—A) 18 cooOleHHs BHYTPEHHEH MoNoCTH pe-
LOYKTOpa ¢ BHeluHe cpeaoi. B HwkHelH WITaMMOBaHHON YacCTH KPBILLKY
npobutsl 2 — 4 OTBEPCTHA IHAMETPOM ~5 MM. 3Ta 4acTb KpBILIKH M0
nepUuMeTpy OKaHTOBaHAa IPHUBYJKAHU3MPOBAHHOR pe3uHOH. MUIBTP,
COCTOAIUM U3 TOHKOK MEAHOI MPOBOJIOKU WIM CUHTETHUECKHX HUTEH,
3ATOJTHAET TIPOCTPAHCTBO MEXTY BEpXHEH U HIDKHEH YacTAMH KPBILLIKH.

Ha puc. 11.14, a, 6 npuseneHbi KOHCTPYKLHMH JIMTHIX KpPBILUEK
npsamoyeonvHoi (a) U xpyanoii (6) gopmsl. X H3roToBNAIOT U3 UyryHa,
JIIOMHHUEBOTO CIUIaBa. AHaNOrMYHa KOHCTPYKUMA KpBILUEK, MPEcco-
BAHHBIX H3 M171aCTMAcChI.

a @F \é/

gy

ix €124

Puc. 11.14

TonwmuHy 8, cTeHok M BbicoTY H NPUHUMAIOT UTA KPbILIEK:
YYTYHHBIX -8, =(0,7 ... 0,8) 62 6 mm; H20,08L(D,);
U3 aIOMHHHUEBOTO CIIN1aBa

1 mmact™Maceel —0, = (0,5 ... 0,6) & > 5 mm; H > 0,05L(D,),
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rae & — To/LKWHA CTeHKH Kopryca peaykropa (kopoGku nepenay).

Tonwmna 8, cTeHok B MOOOM CeveHHH KPBILIKK A0MKHA ObITL o
BO3MOXHOCTH 0AWHaKkoBOH. Kpbiuku ycunupawoT peGpaMu mECTKOCTH.
Yrobbl pagvanbHble pedpa B KPYr/bIX KpbllIKax HE COEOWHSIHCH B 06-
i y3e71, BLINOHAIT KOMbLEBOE Pedpo auamerpom dy > 58, (puc. 11.14,
6). JnameTpbl d BAHTOB KDEMNEHUS Kpbiluek K KOpNyCHOH JAeTanu
NPUHUMAIOT PaBHBIMH TOJILLMHE CTEHKH KOpMyca,

B xpbiwkax moxoe ynobHo pacnonarath npo6xosble OTAYLIHHBI
(tabn. 11.2, pasmepsl B MM).

D

i 11.2. Pazmepbl npoGKoBLIX OTAYMIHH

e o TIPS d d, D h ! a

: Lol m2xags| 20 | 32 [ 40 [ 12 | 55
Ty Yy Mi6ex2 25 | 40 | 50 | 16 | 7,0

d

O

KoncTpykTHeHas ¢opMa kopnyca LMIHHAPHYECKOrO pedyKTopa,
OMucaHHas BbILIE, HE ABISETCA €AUHCTBEHHO BO3MOXKHON. [Ipn Heob-
XOOUMOCTH MOXKHO CO34aBaTh U APYTrHEe KOHCTPYKLMH.

11.2. Konnyeckne 1 KOHHYeCKO-IIHJIHHAPHYECKHE PEAYKTOPLI

OTnuuHTENBHOH 0COOEHHOCTBIO KOPNYCOB YKa3aHHbIX PEAYKTO-
POB ABNSETCA NPUINB, B KOTOPOM Pa3MELIAlOT KOMIUIEKT Bajla KOHU-
YECKOM LIECTEPHHU CO CTAKAHOM, MOAWIMNHMKAMHU M Kpbitixofi. Ha
prc. 11.15 noka3zaH kopnyc KOHHYECKO-LUHIHHAPHUYECKOTO PeayKTo-
pa. Pasmepw npunusa: Dy = D, + (4 ... 6) MM, rae D, — HapykHbIH
AHaMeTp Kpbliikd noawunuuka; D'y = 1,250 + 10 mm. C uenwto no-
BBILIEHHS >KECTKOCTH MpPHAMB CBA3bIBAIOT pebpaMu ¢ Koprycom
U KpbiLIKO# peaykropa. Ha BbIX0A€ pacTOYHOIO HHCTPYMEHTa, 00-
pabarbipalolero oTBepcTHe NOA NMOAWHMNHAKYA Baa-IECTEPHH, AO/XK-
Ha ObITb CO34aHa MIOCKOCTH, MEPNEHAUKYNAPHAS K OCH OTBEPCTHA.
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710 NPENOXPaHHUT PaCTOYHOH WHCTPYMEHT OT nonoMku. Popma npu-
/iMBa NPH HabAIONCHUHU RO CTPeIiKe A MOXKeT GbITh KpYI/TOH MK KBaj-
paTHOH. MeHblIMH pacxo MeTana xapakrtepusyeT kBaapaTHyio ¢Gop-
my miatuka. CooTBeTCTBYIOULYI0 POpMy npuaaloT ¢aaHuaM CTakaHa u
KpBILKE MTOALIHITHUKA.

OcTanbHbie 37IEMEHTB! KOPMYCa KOHHUYECKO-LIMNHHAPHHECKOrO pe-
AYKTOpa TaKHe XK€, KaK ¥ UMAHHAPHUECKOrO.

11.3. YepBsiuHbIe PelyKTOpPBI

Kopryca yepBauHbIX peyKTOPOB KOHCTPYHPYIOT ABYX MCMOJIHE-
Hui: nepazvemuvie (Mpu a, < 150 MM) ¢ nBymMs okHaMu Ha GOKOBbBIX
cTeHKax, yepes KoTopbie npu cOopke BBOAAT B KOPIYC KOMIUIEKT Bana
¢ YEPBAYHBIM KOJECOM, U pazbemubte (TUIOCKOCTb pasbema pacrnosnara-
10T N0 OCH Basia YEpBAYHOIro Koseca).

BokoBble KpPbILLIKY HEpa3beMHbIX KOPMYCOB LEHTPUPYIOT MO Nepe-
XOAHOM nocajake W Kpenart k kopnycy BUHTamu (puc. 11.16). Jluamer-
pbl BUHTOB NPUHUMAIOT npH @, = 100 ... 125 mm d = 8 Mm; npu a,, 2
> 140 mm d = 10 mm. Paccrostue mexay Budtamu /, = 10 4.

5-5(21)

B ©

>

Oe
)]
0.48/s57

Puc. 11.16
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Jnsa yno6erea cbopku auaMeTp D OTBEpPCTHS OKHA BBIMOJHAKOT Ha
2C =2 ... 5 MM 6oJblie MAKCHMAJIBHOTO AHAMETPa dan KoJleca. UTobw
HOBUTECA HEOOXOOMMOH KECTKOCTH OGOKOBBIE KPbIILKH BbIMOIHAOT
BoiCOKUMH H > 0,1 D,, ¢ 1IecThiO pagHanbHO PacrnoloXKEHHBIMH ped-
pamu; auametp npunuBa Dy =D, +4 .. 6 mm,tae Dy, =D + (4 ... 4,4)d.
CoeayHeHHe KPBILLEK € KOPIyCOM YIUIOTHAIOT PE3MHOBBIMH KOJIbLAMHU
kpyrioro ceuenus (puc. 11.16, BBIHOCHO#M 371eMEHT B).

Ha puc. 11.17 1 11.18 noka3sansl npuMepbl KOHCTPYKLIMH pa3beM-
HBIX KOPITyCOB YEPBAYHBIX PEIYKTOPOB C HHMXXHHM M BEPXHHM Daclio-
NoxeHneM 4epBaka. Pa3Mepbl OTAENBHBIX 3JIEMEHTOB KOPITyCHBIX O€-
Taled NPHHUMAIOT M0 COOTHOLUEHHAM, NPUBEAEHHBIM AJIS LUHIHWHAPH-
4YeCKHX PEeAyKTOpPOB.

Jns yBenuveHHs jKeCTKOCTH 4epBfka €ro Onopbl HaCKOJIBKO BO3-
MOHO CONMKatoT. MecTa pacnosioxeHHs MPHIMBOB ONPEAEIAIOT Mpo-
YyepuMBaHMEM, BEIEpKHBas COOTHOWEHUA: R, = 0,5dyn +a, a= d; Si =
~ 0,1 D; Dy = 1,25D + 10 mm. Ecnu GokoBbIE CTOPOHEBI penyKTOpa
OKAa3BIBAIOTCA JOCTATOUHO MPOTHKEHHBIMH, TO IOMUMO BHHTOB B paii-
OHE MOALINITHHKOBBIX OTBEPCTHI Basla YepBAYHOrO KOJIECA YCTaHaBIIHU-
BalOT JONOJIHHTENbHbIE CTAXKHBIE BHHTHI Ha (MIaHUax MeHbIUeH Tol-
wmnsl (puc. 11.17, 11.18 n 11.6). PaccTosnne Mexay BunTamu ~ 10d.

JU1g KOHTPONA NPaBHUIILHOCTH 3aLETUICHUS U pacloNOKEHHU NATHA
KOHTAaKTa, a TaKXXe A1 3a1MBa Maciia B KpbILIKE KOpIyca MpelycMaT-
puBaoT mok. [Ipy BepxHem pacnonoxxeHuH yepska (puc. 11.18) uepes
oK | HeBO3MOXKHO HabmonaTh 3a 3y0bsMH KoJieca, TaK KaK WX 3aKpbl-
saeT yepBsK. [ToaroMy B kopmyce Ha y3koil 60KOBOH CTEHKE nenarT
CMOTpOBOE OKHO 2, 4epe3 KOTOopoe HAGIIONAIOT 3a pacrloNioXEHHEM
NATHA KOHTAaKTa Ha 3y0psX Koneca MpH peryJMpoBaHHH 3aLEIUIeHUs BO
Bpems cOopku peaykropa. Ilocne cHOpkH OKHO 3aKphbiBalOT KPBILIKOH,
B KOTOPYI MOXeT ObITh BMOHTHPOBaH MaclloyKasaTeb.

KpenneHue KpbllIKH K KOPITYCY MpH BEPXHEM PpacnoNoKEHHUH
YyepBsAKa BBINOMHAIOT BUHTAMH C HMIMHAPUYECKOH IOMOBKOH H 1ECTH-
rpaHHBIM YrilyOieHHeM NMoj KoY (WM LUNWIbKaMH), YCTAHOBJIEHHbBI-
mu B HuuIax (puc. 11.18).

Paccrosnue by OT MOBEPXHOCTH HAPYKHOTO LWIMHJpa YepBfKa
(puc. 11.17) unn koneca (puc. 11.18) no nHa Kopmyca MOXeT ObITh
YBEJIHUEHO, €CNU COMNIACYIOT pa3sMephbl A, B PEAYKTOPE H B COMpPSKEH-
HBIX Y312X (3JIEKTpOABUTraTeb, IPUBOAHON Bal U Ap.).
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11.4. Kopnyca njaHeTapHbIX H BOJTHOBBIX PeAYKTODOB

KoHCTpyKUKMi0 KOpIyca ONpeaesnsioT PacoioXeHHbIE B HEM IeTaju:
B NIAHETAPHOM PEAYKTOPE — LEHTPAIbHBIE KOJeca, BOAH/IO, CATE/IMTEL, B
BOJIHOBOM — reHepaTop, rubkoe M kectkoe komeca. [Tostomy 8 nonepeu-
HOM CEYEHHH KOPITYC OUYepYEH PALOM OKPYKHOCTEi!.
A

v —.1 d')
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_ i’
]
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7
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Puc. 11.19

Ans kperuieHus kopryca K niuure (pame) npexycMaTpUBalOT OMOp-
Hble NOBEPXHOCTH C OTBEPCTUAMH 14 BUHTOB. Ha puc. 11.19, a, 6 npen-
CTaB/EHbI 1Ba BO3MOXHBIX MCMIOJTHEHHS HIDKHEH 4acTH kopryca. Ha puc.
11.19, @ pinvHa B onopHOH NOBEPXHOCTH paBHA BHELUHEMY nHameTpy D
xopnyca. [{ng yBequueH!s NPOYHOCTH ONOPHbIE Jlafbl YCUIIEHE pebpamu
1. Ha puc. 11.19, 6 anuna B Gonellie auameTpa D; oNopHbI€ anbl BbICTY-

NaroT 3a BHELUHWH AHAMETp KOpITyca; OHU

BBINOHEHBI GOee BBICOKMMHU M, ClIEA0OBa-
) TebHO, 00Iee NPOYHBIMM, U IIO3TOMY B

YHPOUHSAIOLHX pebpax HE HYKIAIOTCA.

. ) J B motop-peaykropax (puc. 11.20)
— OMOPHYIO NOBEPXHOCTb KOPITyca yBETHYH-

Puc. 11.20 BAIOT I YPaBHOBEIUMBAHMA MOMEHTA OT
CWIbl TSKECTH 3rexTpoasurarend. Bos-
MOKHO HCIOJIHEHHE BOJIHOBOTO peXyKTOpa ¢ OTbEMHBIMH JlanamH, KOTO-
Pble KperaT Kk UMIMHAPHUecKOMY Koprycy BuHTtamu (puc. 10.11).

11.5. Kopnyca kopobok nepeaa4

Kopnyca kopoGok nepesiad He MMEIOT [IOCKOCTEH pazbema 1o ocam
Bajnios (puc. 11.21). 510 nobILLIaeT HX XKECTKOCTb, HO YCIO0KHAECT cOopky
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y3A€NnA, Ul BBINIOJHEHHUA KOTOPOH HeoOXOAMMO INpeaycMaTpuBarh
JOTIO/IHUTENbHbIE OKHA GOMBUINX pasMepos. Kopryc BIMOHSIOT Yaule
pcero KopoO4aToro THMa npsaMOYronbHO# GOPMBI, ¢ MIaAKMMH HapyX-
HbIMH TIOBEPXHOCTAMHM CTEHOK. Ha 3TuX crTeHkax BBICTYnaloT JaMLIb
[IATMKHA BBICOTOH A I KpPeIJIEHNs KpbILIEK MOAUINIHUKOB. BIn3Ko
pacTIOJIOXEHHbIE PYT K APYTY IIIATHKH HHOTA OGHeAHHSIOT.

TpwinBel (OOOBILIKK) A1 PAa3MELLIEHUS ONOp BAjIOB HANPABIAIOT
pHYTpb kopryca. JInuny / oTBepcTHit B NpUITMBax onpenenseT KOHCTPYK-
ums TIOAMNHKKOBOTO y3na., Jluametp Dy 600billiek ONpenensioT B 3aBU-
CMMOCTH OT nuameTpa ¢utanua Dy KpbIIKK NOAIIMIHUKA (cM. puc. 7.2):
Dp=Dct4..5Mm.

Hns kperuteHus kopobkm repenay K paMe WIH IUIMTe peaycMar-
puBatOT HULIM (cM. puc. 11.9), pacnonoxennble BONb CTEHOK, Napail-
NEeNBHBIX OcAM BajioB. YacTo KopoOKH nepenay KpernsT BUHTAMH CHHU3Y
(cm. prc. 11.10).

Kopnyc kopoOku nepejay cBepXy 3aKpbIBalOT KPBILKOH KopoGua-
Toit popmbl. HeobxonuMyI0 KECTKOCTE KPBILIKH LOCTHTAIOT BHIGOPOM
sbicoThl /1 > 0,081 n npumeHennem pebep. Kpblky kpenar k kopnycy
BUHTaMH C LMIMHAPHUYECKOH TFONOBKOH M IIECTUIPaHHBIM YryOlneHu-
€M Mo KoY, pacnionaras nx B npwiuBax (puc. 11.21, ceuenne I'-T').

HecoBnaeHne KOHTYPOB KPBbILIKH M KOPIyCa yXyJiuaeT BHELIHH
BUI kopoOku nepeay. [1oatoMy B Kpblllike A€TatOT NPHIHB WIH B KOPITY-
ce yrmybnenue (puc. 11.21, anement [I), ckpaapiBaiole BO3MOXKHOE He-
COBMaZeHHe KOHTYPOB JeTalleli ¥ YIpOIIAIoUIUE CheM KPBILLIKH.

11.6. Odopmaenne MecT COeAMHEHHS KOpIyca
¢ diIaHIeM JIeKTPOABUIraTeId

Motop-peaykrop npencrasnser coboil KOHCTPYKTHBHO 06Beau-
HEeHHbIe peayKTop (LUMIMHIPUYECKUH, IIaHEeTapHbIH, BOJHOBOH M Jp.)
W 3JIeKTPOJABUraTeNb B BUIE OOHOKOPHYCHO20 WM OI0YHO20 MCTIONHE-
Hus. B nepBoM ciryuae peyKTop H CTaTop ABMraTells BCTPaHBaeMOro Mc-
TIOJTHEHUS Pa3MELLIAIOT B OAHOM Kopiiyce. Bo BTOpOM — asurarens ¢ Ha-
CaxKeHHOM HeNOCPEeACTBEHHO HA KOHELl Basla LIeCTepHe# KperaT Ha peTyk-
TOpe ¢ MOMOLLBIO (IaHLIA; BO3MOXKHO, KaK BapHaHT, (uaHueBoe Kpen-
NeHue nBUraTeNs Ha peayKTOpe ¥ COSAMHEHUE KOHLIOB BajioB My¢TOH.

[Ipu KOHCTPYHMpPOBaHUKM MOTOP-PEAYKTOPOB O0YHO20 UCTIONHEHUS
Ans npucoenrHeHMst GIAHUEBOTO 3JIEKTPOABUTATENS Ha KOpITyce KOH-
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CTPYHpYIOT onopHbiid ¢aHer. COOCHO ¢ BBICTYNAIOWIHM W3 KOPMyca
KOHUOM Baja y3/a BbIYEPYHMBAIOT KOHEW BaNa U ¢ulaHeU 31eKTPOoABHra-
TesA, OCTaBAAS MEXJY TOPLAMH BalOB 3a30p 2 ... 3 MM uiu Gosblue B
3aBUCMMOCTH OT THNa Mydrer (puc. 11.22, a). [Tocne atoro k dnanuy
INEKTPOABUFATENS NOABOAAT ONOPHBIH laHELt TONUMHON S, KOTOpbIit
COCIUHAIOT 3aTEM € KOPITYCOM CTEHKOW TOJLMHON &y, paBHOM TONLLUH-
He O CTEeHKHM KOpITyca pelyKTopa Uiu Oy ero Kpbiku. PazMepsl ¢naHua
3NEKTPOABUIraTeNs NPUBEaEHb! B Tabn. 19.27.

TonuwuHy onopHoro $haanua npunaumarot S = (1,4 ... 2)d, rne d -
JMaMETP BUHTA MM LIMKIBKK ANA KpemieHus anekTpoasurarens. [pu
KPEIUVIEHWH WINIbKAMH TOJUMHY S MPUHUMAIOT PAaBHOH AJIMHE BBHH-
YHBAEMOM HACTH WNHABKY {cM. pasmep by Taba. 19.32).

Crniocob coenuHeHns onopHoro ¢aHua ¢ kopiycoM (puc. 11.22, a, 6)
3aBHCUT OT COOTHOLUEHHR pa3MepoB dJlaHLIEB 3JIEKTPOINBHraTens U Kop-
nyca. Mnoraa ana ynpotuenus a) 3
KOHCTPYKLIMM KOPHYCHOH Je-
TalK 3IEKTPOABHraTeNb KpPensir
He HEMNOCpPe/ICTBEHHO K KOpITy-
CY, 4 K KpblLIKE MOALLIHTIHUKA,
KOTOPYIO KOHCTPYMpPYIOT Kak
nokazaHo Ha puc. 11.22, s.
OOBIMHO BaNl 3MEKTPOABHraTe- 8
JI5 COEAMHAIOT C BalOM Yy3Nia 7
xomnencupywe  mygmou. B
3TOM ClTydae LIEHTPUPYIOUIYIO
3aToMKy (naHua 3NE€KTPOARH-
rarefst COMpAratoT ¢ UEHTPH-
PYIOUIMM OTBEPCTHEM OMNMOPHO-
ro dmnanua no nocanke H7/j6.
CoenviHeHue BasiOB TITyXMMH
Mydramu (BTynO4HOH H Ap.)
HexCel1amebHo, Tak Kak Ban
y31a M Bal 3NEKTPOABUraTesis
00pa3yloT B 3TOM C/yyae OMH
MHOTOOMOPHBLIHA Ban (cTaTuye-
CKH Heompenendmas CHCTe- Puc. 11.22

&

<

@.H7j6

2...3MM
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ma); U HOpMalbHOM paboThl Takoro coeaMHeHus TpebyeTcs CTpO-
xanllas COOCHOCTh BAJIOB, KOTOPYK) MOXHO JOCTH4b NPHMEHEHHEM
o4eHb CIIOXKHOM M IOpOTOH ONepalun py4Hoii NIPUIOHKH  OMOPHOIO
(pn1aHUa KOPITyCa 1 TOYHBIM COBMEIEHHEM OCeH MpH cOOPKE.

WHoraa nuameTp Bana y3na OblBaeT 3HauyuTeNnpHO OONBLIE AMA-
meTpa Basa aBuratend. Toraa mns
yMEHBLIEHHNA BBUIETA HJIEKTPOIBH-
raTels ero Bajl BCTAaBNAKOT B OT-
pepCTHE Bajla y3Jla, KaK MOKa3aHo
na puc. 11.23. B 3ToMm ciiyyae uen-
TPUPYIOILYIO  3aTO4Ky  (paHua
9NEKTPOABHIaTENS COMpPAralT ¢
LHEHTPUPYIOLLIUM OTBEpPCTHEM
onopHoro GraHua no nocagke ¢
zazopom (D9/)6).

KpemnieHne anekTpoaBHraTess Puc. 11.23
K KOpMycy fIpOM3BOAST LLUMHIIbKa-

MH WIH BUHTaMM ¢ raiikamu. /luameTp wnuiaexk (BUHTOB) ONpPEAENSIOT
0 OTBEPCTHAM BO (hIIaHIle INEKTPOABUIaTES.

11.7. Ceapnsie kopnyca

[Tpy eauHHYHOM NPOM3BOACTBE 3KOHOMHMYECKHM BBIFOJHEE KOp-
NyCHBIC HNETATH BBINOJHATE CBapHAIMH. TOMIHHY CTEHOK CBapHOro
Kopnyca npuHuUMaloT d, = (0,8 ... 1,0) 3, rae & — ToMIMHA CTEHOK NU-
TOro 4yyryHHoro kopmyca (11.1).

Kopryc n KpbllIKy peaykropa CBapuBalOT U3 3JIEMEHTOB, H3ro-
TOBJIEHHbLIX M3 NpoKata (JINCT, Nnojoca, NPYTOK KPYIJIOr0o CEYeHHUs W
ap.). [locne ceapku KOPRYC U KPulwKy OMICUSAIOM U UHO20Q NPAGAM
(puxmyiom). 3atem npousBoaaT 06paboTKy pe3aHUEM TUIOCKOCTEHR M
OTBEpPCTHH AETAIH.

KoHeTpyKUMH  cBapHBIX KOPNYCOB DPEAYKTOPOB OTIHHYAIOTCS
SombwnM pasHooGpasuem. Bo3MOXHBI BapHaHT KOHCTPYKTWBHOTO
O(OpMIIEHHS CBAPHOTO KOpNyca LMIHHAPHYECKOrO OJHOCTYIEHYaTO-
ro pegykropa nokasaH Ha pHuc. 11.24. CsapHbie Kopryca pelyKTOpOB
APYruX THIOB KOHCTPYMpYHOT aHanoruuyHo. KoHcTpynpoBaHue ot-
AENBHBIX 3/1EMEHTOB cBapHOro kopnyca (MOAWMMHUKOBBIX THE3,
MECT KpEerJIeHHs KPBILUKK M KOpITyca, ONOpHbIX (raHues # ap.) noa-
HHHseTcs o0UIMM NpaBHiaM, H3NOXKEHHBIM B 3TOH rnase,
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I'naBa 12

KOHCTPYUPOBAHUE BAJIOB

Ha sTtane 5cKM3HOro NpoeKTHpOBaHUs (CM. rii. 3) OPHEHTHPOBOU-
HO Oblia HameueHa KOHCTPYKLMSt BAIOB, ONpeneNeHbl QHAMETpPbl OT-
AENbHBIX y4acTkoB. Teneps cleayeT yTouHUTL 3T pa3Mepsl, COraco-
BATb UX C IETANAMH, YCTAHABIMBAEMBIMH Ha BaJl, y4eCTb BUI M pacrio-
JIOXKEHHE OTI0P, KOHCTPYKUMIO YIUIOTHEHHS, TEXHOIOTHIO H3TOTOBJIEHHS.

[Tepen oTpaGoTKOH KOHCTPYKUMH Bana J0MKHbI ObITh pelLleHbl Ta-
K€ BaXKHbIE BOTIPOCHI KAK CMOCO0 nepefaud Bpalllarolero MOMEHTA B
COEIUHEHHH BAJI-CTYNULA (CM. TN. 5) U cNocob KpensieHus neraneil Ha
BaJly OT OCeBOro nepeMelyeHus (cm. pasa. 4.8).

12.1. KonueBble y4acTKH BaJiOB

BxoaHoit 1 BeIXOOHOMH Basnbl peayKTOPOB, KOPOGOK Mepenay uMme-
IOT UWIHHAPHYECKHE WIN KOHHYMECKHE KOHLIEBbIE YYAaCTKMW JUI yCTa-
HOBKH NOJYMY®T (LIKUBOB, 3B€3/104€K).

Hununopuueckue Konust sanoe.
OcHoBHble pa3mepsl d U f onpeaensior
no pexkomenaauusM ri. 3. Ilepexonnslii ]
YYAacTOK Baja MeXIy ABYMS CTYNEHAMH
pa3sHbBIX JHAMETPOB BLINONHAIOT raire-
JIbIO pajMyca ¥, OCTPblE KPOMKHU TIPUTY- ¢ x45*
rasoT dackoi ¢ (puc. 12.1). Pazmepsl # I L
H ¢ (MM) /U1 UWITHMHAPUYECKUX KOHLOB
BaJIOB MPUHUMaIOT no Tabn. 12.1.

Puc. 12.1

12.1. Pa3mepsl r ¥ ¢ 18 HMIHHAPHYECKHX KOHIIOB BAJI0OB

d 20,22, 25,28 32,36,40,45 50, 55, 60, 70 80, 90, 100

y 1,6 2,0 2,5 3,0
¢ 1,0 1,6 2,0 2,5
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f x 45° Herans, ycTaHaBiMBaEMyio Ha UH-
d Yy  JIMHIPWYECKOM KOHLe Baja, JOBOAAT [0
- ynopa B 3aIUleudk BbICOTOM ¢ (puc. 12.2).
y b BeicoTa 3amneunka ¢ > 2f, rae f — pasmep
(MM) ¢dacku peTanu, KOTOpbI MPHHUMAKOT
B 3aBUCHMOCTH OT paauyca raiaTenu » (MM)
e no tabn. 12.2.
Puc. 12.2
12.2. Pa3mepsl dpackn
r 1,6 2,0 2,5 3,0
f 2,0 2,5 3,0 4,0
B Banax, guameTpel KOTOpBIX OMpe-  f£x45°
JeneHbl W3 YCIOBHA JKECTKOCTH (Basibl -ﬁ ,
peayKTopoB, KOPOoOOK nepesiay), a Takke \
Ha KOHLIEBBIX Y4aCTKaxX BaJIOB, Ha KOTO- 1
pbiX u3rubaroliie MOMEHTB! HEBENHKH, r/ b |=
BBITIOJIHAKOT KAHABKM I BbIXOAA LLIH- 3
¢doBansHOro kpyra (puc. 12.3). Pazmepsl

(MM) kaHaBKH NpHUBEaeHbI B Tab. 12.3. Puc. 12.3

12.3. PazMephbl KAHABKH JJISl BBIX0AA IIHPOBAIBLHOIO Kpyra

d b h Iz
Cs. 10 no 50 3 0,25 1,0
<< 50 << 100 5 0,5 1,6
<< 100 8 0,5 2,0

CocenHUM ¢ KOHLIEBBIM SABJISETCA Y4aCTOK Bajia ISl YCTAHOBKH
noawunyuka. [losToMy BbicoTa f 3alIeYdKka KOHLIEBOrO Y4acTka
JOJDKHA ObITh COT/1acOBaHa C MOCAOYHbIM JHAMETPOM MOALMITHHUKA.
Ilpu 3TOM XenaTensHO MPeAYCMOTPETh BOSMOXKHOCTE YCTAHOBKH IO
IMMHUKa 6e3 chemMa MNpu3MaTHueckoH IMOHKH., OpHEHTHPOBOYHO
JinameTp Baja (MM) B MeCTe YCTaHOBKM NOUIMMHKKA (pHc. 12.4):
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ty

dy2d+2t+1,

d
tn

rae & — royOuHa nasa B
cryrue (cM. Tabn. 19.11).

[TonyyenHoe 3Have-
HHE OKpyrsiioT B O0Jb-

s

Puc. 12.4

ulylo CTOpoHY 00 ©Onu-
JKaliliero cTaHAapTHOro
JUI MOALUMIMHHKA pa3Me-

pa. BbinonHeHne ycnosHs yCTaHOBKH MOAUIMNHKKE 6e3 cheMa LTMOHKH
fIpUBO/AUT, KaK NPAaBHJIO, K 3HAUUTENBHOH Pa3HOCTH AHAMETPOB dip U d.
B Tex cyuasx, korna paccrosHue ly (puc. 12.4, 12.5) Gonbiue umpuubl B

BHYTPEHHETO  KOJb-
ga  NOJALIMITHYKA,
OT/IMUHE B pa3Me-
pax dn v d MoXHO
YMEHBUIHTD 33 CYET
00x01a MOHKH NpH
YCTAaHOBKE TOJLLHII-
nuka.  [locnenosa-
TEABHOCTb MOHT2XKA
NOALLMIHKKA B 3TOM
cay4ae NoKa3zaHa Ha
puc. 12.5,a, 6.
Beicoty 3arue-

)
4,
II:Z«Z/IAI

:

Y7

fonoxenuet

0 = =
T '
L —
o SR i T
]
1 2 3
Pue. 12.5

4HKa MONYYaioT HaUMeHbLIeH (1 = 2f) NPU UCNONB30BAHHM CETMEHTHOM
WNOHKH, KOTOPYIO NEpel MOHTAKOM TOJIIMIIHHKA MOXHO BBIHYTb

(puc. 12.6).
t
!/
' J
\\\ ‘/r
—~ r’
Puc. 12.6

D

u 5

Puec. 12.7

Ecnu Ha KOHUEBOM LMNUHAPUYECKOM KOHIE Balla Hape3aioT LUU-
Ubl (puc. 12.7), TO BBICOTa ¢ 3alJIEYHKA OrpaHH4eHa HEOOXOAUMOCThIO
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cBoGoaHoro BbIxoaa dpessl: Ot npamobounvix uuviuyes t < 0,5h,
2601b8eHmubix t < 0,25h, rae h — rnybuda wuua. Ha 3tom xe pucys-
K€ 110Ka3aH BbIXOA (Qpe3bl, Hapesawoulel wnnubl. Juamerpsl Dy uiin-
uesbIX pe3 ans NpaMoBOUHBIX UUTHLEB CPeaHeH CEpHH MPUBEACHbI B
Tabn. 12.4 B 3aBUCUMOCTH OT AnameTpa d sajia(pa3mMepsl B MM).

12.4. Xuamerpsi Dy manuespix ppes

d [20..22 |1 25...28 [ 32...38 {42...48 |54...65|72...92

Dy 63 70 80 90 100 112

Yuactok Bbixoa ¢pe3bl MOKHO PacpoCTPaHATh HA YNOpHbIE 3a-
nieunkn (puc. 12.7) u 4aCTUYHO HA LUKy Bana A/ yCTAaHOBKM MOA-
LIMMHUKA KAYCHHS.

Konuueckue KOHYb!

617106 WITOTOBJAOT C KO- E
HycHocThlo 1:10 aBYX ucnon-
HEHHIA: ¢ Hapy>HOW (Tvn 1) u N

H—- [y pE— -

C BHyTpeHHed (Tun 2) pesb- =
6oii. HomuHanbHbili  gua-
meTp d v anuHa / npeaBapH-
TENbHO OMpEAESIEHB NO pe- A _ ~015d
koMmenpauusam ria. 3. OcHoB- .
Hble pasMepbl (MM) AN KO- Puc. 12.8

HUYECKMX Y4aCTKOB NpHHMMAOT no Tabu. 12.5.

JuameTrp Bajla Ha y4acTKe, COCEAHEM C KOHLEBLIM, OMpeAcaAsioT
TaK e, Kak ¥ AU LHWIHHAPHYECKOTO, U3 YCIOBHUA YCTAHOBKH IOALLIMIT-
HUKa Ha Baj 6e3 Bblema winoHky (puc. 12.8): dn 2 d, + 26, + 1 MM, raae
dep = d — 0,05/ v t; npuHUMatoT no Tabn. 12.5.

[TpeumyliecTBeHHOE pacnpocTpaHeHle npHobperaeT KOHHYecKas
¢dopma KOHLEBOro yyacTka Bajia, ofecrneunBatollas TOYHOE M HAJEK-
HOE COeNHHEHHE, BOSMOXKHOCTE JIErKOro MOHTaXa W CHATHS yCTaHaB-
JIMBaEMbIX AeTaneH.

dn
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12.5. Konust BanoB koanueckue (us FOCT 12081-72)

A-A
Tun 1 4 Tun2
A
— -
— <=z |
510 ‘;ﬂ ) <1 z A~}
— — —
t’ A
E4 L2/2 'Z:J P‘,;;Z
{z &
{4
[Homu-
HanLHbIA Iz [2 dcp b h 4 L d, dz A Iy
auamerp d
20 50 (361824 |4 [25|1,8{M12x1,25] M6 { 9 1113
22 20,2
25 6042229515 13,0]23] Mi6x1,5 | M8 114)15,7
28 259
32 8058|291 | 616 135]|28]| M0x1,5|M0}17|[19,0
36 33,1 M12120(223
40 3591104 8 M24x2 | M12|20(22,3
45 110| 821409 (12| 8 |50(3,3] M30x2 | M1626}285
50 459112 8 M36x3 | M6 26 28,5
56 5191141 9 155(3,8| M36x3 | M20[32]35,0
63 140(105]57,75| 16 | 10 | 6,0 | 4,3 | M4a2x3 | M20 |32 35,0
71 6575018111 ]17,0|4,4| Magx<3 |M24136 (393
80 17011300 73,5 120112 17,5149 | M56x4 | M30 |44 1479
90 83,5(22|1419,0 (54| M64x4

TMpumeuanus: 1. Pasmepsl !, W [, NpUBEACHBl ANA UCNONHEHUS 1 —

ANVHHbBIE KOHUYECKNE KOHLbLI BANOB.

2. Ha xonuax sanos tuna | nosmkssl 661tk raiku no FOCT 5915-70 usu
I'OCT 5916-70 u cronopHsie waiiGsl no FOCT 13465-77.
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INpy HaNM4MK Ha KOHUEBOM LIMJIMHIPHUYECKOM WJIM KOHHMUECKOM
y4acTKe Bajia Hapy)KHOH MeTpuueckoit pe3bdbl npeaycMaTpHBaloT Npo-
Toukn no I'OCT 10549-80 (tabn. 12.6, pasmepbl B MM). OcHoBHOE
NPUMEHEHHE UMEIOT NPOTOYKY Thna I.

12.6. Pazmepbl npoTovek AJA BbIX0AA pe3bGoobpasytomero
HHCTPYMEHTA

Tun I Tun I

Vy:

iLiar Tun i Tun 1 p
3
pe3bbsl b . " b .

1 3 3,6 2 d-1,5
1,25 1 44 2,5 d-1,8
1,5 4 0,5 4,6 2,5 d-22
" 1,75 5,4 3 d-25
2 5 596 3 d- 3’0
2,5 1,6 7.3 d-3,5
3 6 1,0 7,6 4 d-4,5

12.2. YeraHoBKa JeTanel HA KOHUEBBIX YYACTKaX BAJIOB

Huaunopuueckue xonyessie yuacmku. Cnocobel ocesoro ¢Guk-
CMPOBAHMA HAa UW/IHMHIPDHYECKOM KOHUE Bana IpH OTHOCHUTENLHO
ANMVHHOM  oTBepcTuu (I, /d > 0,7) nokazausl Ha puc. 12.9, « — e. Ha
puc. 12.9, a neranb QuKCUpYIOT yemanogounvim eunmom 1, 3actono-
PEHHBIM TIPY>KHHHBIM KOMLLUOM 2. [IpUMEHSAIOT YCTaHOBOYHbIE BMHTBI C
KOHMYECKHM M LMAMHAPHYECKHM KOHUOM (cM. Tabn. 19.36). dopma
OTBEPCTHIA 1 rybuHa 3acBepioBKY npuBeAcHsb! B Tabn. 19.35.
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a) ) )

/ b —
— ’ /
i
( I 5 -% f{?-
. . . ; L
2) 7) e)
Puc. 12.9

Ha puc. 12.9, 6 nerais GUKCHPYIOT Ha BANY HIOCKUM RPYHCUHHBIM
konvyom 1 (cm. Tabn. 19.14). Beneacteue norpeiuHocTeit pasMepos /, b un
S Mexay TopuamMu konsua / ¥ AeTaav MoxeT ObiTh 3a30p. Ecau Taxko#
3a30p HEKeJIaTeNeH, TO CTaBAT KOMMNeHcaTopHoe Konbuo 2 (puc. 12.9, 8),
TONIKMHY K KOTOpOro nNoAOHpPaioT MM MOny4YaloT noawnudoskoi Top-
LIOB MO pe3yJibTaTaM M3MepeHHit npu cOopke.

Jerans Ha puc. 12.9, 2 hukcupyet wakiba I, Bxoadwas B nas, Bbl-
nosHeHHslil B minoHke. lllaiby kpenar suHTOM 2 K Topuy A€Tany.
Iinoxka B 3TOM cnyuae foMmkHa ObITh TOUHO NPUrHaHa o AMHHE Nasa.

Jleranu, ycraHaBnvBaemble Ha ILTHLEBOH KOHEU Bana, MOXHO
puKcHpoBaTs cnocobamu, NpeAcTaBaeHHbIMU Ha puc. 12.9, a — 6. Kpo-
ME TOrO, HCNONB3YIOT QUKCAUMIO wuyessim Koteyom 1 (puc. 12.9, o).
IMpn c6opke WWIHLEBOE KONBUO MEpEMELIAlOT BIO/b Basa, AOBOAAT A0
KaHaBKH, MOBOPAYMBAIOT Ha MOMOBUHY YINIOBOTO Liara WIHUEB U KpeNAT
OJHWM-IBYMsl BUHTaMHu 2 K Topuy Aetany. Tonumdy S konbua noabupa-
0T 1AW NOALLTHGOBLIBAIOT IO PE3yNbTaTaM HU3IMEPEHHUH MpH cOopke.

Mpu 3aBuHuMBaHul KoHuveckou npobku I (puc. 12.9, e) nedop-
MUDYIOT LTMUEBbIN KOHEl Bajla, YBEJIMUHBAA €r0 AHAMETP, H HAJEIKHO
GUKCUPYIOT Z€TalTb OT OCEBBIX CMELICHHMIA.

[Ipn oTHOCHTENBHO KOPOTKOM 0TBepCTHH (/. /d < 0,7) netanm, yc-
TaHaBJIMBAEMbIE HA MIAAKUM UK LITHMUEBbIH UHIHHAPUYECKUHA KOHELl
Bana, MOMKMMAIOT KpYrioi LutMLeBod raikoil / k Topiy 3annedmnka
Bana (puc. 12.10, @). Taliky OT caMOMPOU3BOJILHOrO OTBUHYHBAHHA
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CTOMOPAT MHOroJanvartai waiboit 2. Pasmepn! raex u waid npusene-
Hel B Taba. 19.4, 19.5. Ha pe3p60BOM y4aCTKe BBHIONHAIOT Na3 Moj
A3BIYOK CTOMOPHOM LIaHOb! (cM. Tabn. 19.6). L4 BeiXxona pessGoHape3Ho-
ro MHCTPYMEHTA Ha Bajly MpeJyCMaTPHBAOT MPOTOUKY (CM. Tabi. 12.6).

a) d)

4

3

2
!
7
= TN
\——
V

ey

Puc. 12.10

Yacto MeXAy NOMWMIHUKOM H OETajNbl0 CTaBAT PacloOpHYIO
BTYNIKY / (puc. 12.10, 6), KOTOpYIO OXBaTbIBAET MAHXKETHOE YILIOTHE-
Hue 2. Bo m3bexxaHHe NMPOBOpavYMBAHHA BTYJIKH OTHOCHTENBHO Baja
NeTanb 0643aTeNbHO MORKMMAIOT K TOPLLY BTY/IKH, HanpuMmep, 601ToM
3 uepe3 KOHUEBYIO waitby 4. PasMepsl KoHLEBBIX Liaith, GontoB u
WTHPTOB 118 UX QUKcaUMH npuBefeHbl B Tabn. 19.7. OceBoe momka-
THE MO BapHaHTy KOHCTPYKLIMH, MOKa3aHHOMY Ha pHc. 12.10, 6, MOxkHO
OCYLIECTBIATE U KPYIJIOH LTHLIEBOH rakkoii o tumy puc. 12.10, a.

Konuveckue KoHyegste yyacmky. YCTAHOBKY JA€TANH Ha KOHHYe-
CKHUii KOHell BaJla BBIMOJIHAIOT C 00A3aTeNbHBIM MpPIWIOXKEHHEM OCEBOMH
CWJIbI, HaTIpUMep, ¢ noMoLpio Gonta / yepe3 KOHUEBYIO maiby 2 (puc.
12.11, a). CtonopHas waiita 3 ¢pukcupyer GONT OTHOCHTENBHO WaHObI 2,
a LWWIHHApHYeCKHH WTH(T 4 dukcHpyeT Waiby 2 OTHOCHTENLHO Baa.
Pasmeps! koHLeBbIX WAk, 60/1TOB U WTHHTOB NpUBeAeHs! B Tabn. 19.7.

HanexxHo kperuieHue petanu raikoit / (puc. 12.11, 6). Kpyrayio
LTMUEBYIO TaiiKy Mocie 3aTsKKHU CTOMOPAT MHOronan4aTtoi waiboi 3.
Paszmepsl raex, waib u nasa nox A3bIYMOK CTOMOPHO# WWaiibbl NpHBee-
Hbl B Tabn. 19.4 — 19.6. [Ina Bbixona pe3nboHape3HOro HHCTPYMEHTa Ha
BaJly NPEeAyCMaTpPHBAIOT MPOTOHKY (cM. Tabn. 12.6).
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Pue. 12.11

Haubonstueii cunoil nopkUma XapakTepusyeTcs KOHCTPYKUHMs M0
puc. 12.11, 8, KOTOPYO MPUMEHAIOT TMPH THKENOM PEBEPCHBHOM pe-
xume pabotel. UlecTurpannyro rabiky / cronopsar waiiGoit 3, oany
AanKy KOTOpOW oTrubaroT B LUMOHOYHLIA Ma3, a Apyryio — Ha rpaHs
raiky. [Ipumensior raku wecturpanHsie no I'OCT 5915-70 wan
TOCT 5916-70 (Tabn. 12.7, pa3mepbl B MM).

12.7. I'afikH wecTHrpannble Kjaacca Tounocru B

rocCr 5915-70 FOCT 3916-70
Hcnoanenue | Hcnoanenne 2 HUcnoanenue | Hcnionmeune 2
Q < 4 i
- -—} o L —

Peavbad| 12x125| 16x1.5 | 20x1.5 | 24x2 | 30x2 36x3 42x3 48x3

AY 19 24 30 36 46 35 65 75
m 10 13 16 19 24 29 34 38
m 6 8 10 12 15 18 21 24
e 209 | 26,2 | 33,0 | 396 | 509 | 60,8 [ 713 | 82,6

12.3. KoncTpyKkumu 8anos

Bxoouste (6vrcmpoxoditsie) eaivl. BXOAHbIE BANlbl MMEIOT KOHLE-
BbIE y4aCTKH, YYacTKW AN YCTAHOBKM NOAWHMAHHWKOB M YYAaCTKH, HA
KOTOpbIX Hape3arT 3yObs WeCTEPEH UHIHHAPHYECKUX HITH KOHHUECKUX
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3yGuaThiX nepeaay (KOHCTPYKLUMHW BalOB-uepBAKOB cM. pa3a. 4.7). KoHer-
PYHpPOBAHHE KOHLEBbIX Y4AaCTKOB W OMpenencHUe AWaMeTpOB BajloB B
MECTAX YCTAHOBKH OALMIHUKOB PacCMOTPEHO Bbile (cM. paza. 12.1).

- = = ]
- =S| <SS e
e De a)
LBs1x -E:: ﬁk Lgsrx
T T N =
_ == N5 SIS —
0)
De De
A
Lgs/x
< N P —
i _ S s ==
N _ SIS HEh
§) '
ﬂe ﬂe
H__L\ l&‘b/g
E 1 < —
A - X El : .
z) =
Puc. 12.12

Ha 6xoonom gany yurundpuyecrkoit nepedauu 3y6pa wiectepeH Ha-
pe3aloT Ha cpeaHeM ydvacTke. JuameTp ero ompeaened dauie BCero
pa3mepoM dgr, 3HaueHHe KOTOPOTO HAXOAAT U3 YCNOBUS HANEKHOTO
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KOHTAKTa TOPUOB 3alIEYHKa U BHYTPEHHEro KOJbUa AOAIIWITHUKA (CM.
puc. 3.1, 3.2). KoHcTpyKuHa Bana Ha CpeaHeM Y4acTKe 3aBUCHT OT fe-
penaTOYHOrO 4MCia M 3HAYEHH MEXOCEBOro PacCTOSAHMA fepeaauy.
[Ipy HEOONBLIIMX MEPENATOUHBIX YHUCIAX M OTHOCHUTENLHO GOMBLLIOM
MEXXOCEBOM PacCTOSHHH AWAMETDP dj OKPYXKHOCTH BNaauH LUECTEPHH
gonblue aAuameTpa dyn sana (puc. 12.12, a). Tlpu 6onblunx nepenaroy-
HbIX YHCJIAX W MAJIOM MEXOCEBOM DACCTOSHWM d, < dyr, TOrAa KOHCT-
PYKLHIO Bajia BHIMNOJHAIOT 10 OAHOMY W3 BapuaHTos puc. 12.12, 6 - 2,
NpeaycMaTpuBsas y4acTKM JAnsa BbIXOAa (pessl, Hapesatowed 3yObi.
JuameTp D, dpe3bl npyuHuMaloT no 1abn. 4.4 (ctp. 94) B 3aBUCUMOCTH
oT Moayns m. JAnuny /y, ONpeaensior rpauyecky.

Ecnu BapyxHbli auameTp d,; LIECTEPHM OKa3bIBaeTCs MEHblle
auvaMeTpa dgp, To 06TaUNBAOT WM BECh Bajl B CpeAHEH YacTH Mo Ha-
pYXXHOMY AvaMmeTpy LecTepHu (puc. 12,12, 6), unu Mexay Hape3aHHO
4acTblO M TOPLOM Baa BbIOJHAIOT KOHHYECKHE NEPEXOAHBIE YHACTKH
(puc. 12.12, 2). [Tocneauwii BapuaHT HECKONbKO CIIOXKHEE B U3TOTOBE-
HHMM, HO XECTKOCTb BaJla MOJy4aeTcs Bblllie B CPaBHEHWW C BApHAHTOM
fo puc. 12.12, 6.

Vuactok Bbixoja ¢pe3bl MOXKHO pacrpoCcTpaHATb Ha TOpell Bana,
no KoTopomy 6a3upyrOT MoAWMMHUK KayeHus (puc. 12.12, 6, ).

[

a

!
Puc. 12.13

KoHcmpyxyuio 6x00H020 6a1a KOHUHECKOU Nepedayu Yalle BCero
BBINOMHAKOT NO puc. 12.13, pacnonaras WECTEPHIO KOHCObHO OTHOCH-
TeALHO NOALIMMHUKOBBIX ONOp. PeryMpoBaHie NoaWHKMHUKOB NPOBO-
AAT nepeMelleHHeM Mo sajy npasoro no puc. 12.13 noxwmnuuka ¢
NOMOULLIO Kpyrnol wauuesown raiixu /. Tlocae peryauposaHus raiiky
CTOMOPAT MHOronanuarod waboi 2. PasMepbl NpoTouky Ha Baty Ans
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BbIXOAA pe3bOOHAPE3HOro WHCTpYyMeHTa MpHHHMaT mo  Taba. 12.6,
nasa MoA A3bIYOK CTOMOPHOH 1aibbl, a Taloke HaHOOJIbIUHK JOMYCTH-
MbIH pasmep dy — no Tabn. 19.6. Jlpyrne KOHCTPYKLHH BXOOHbIX BaJIOB
KOHHUECKHX 3y0OuaThix mepenay NpeAcTaBieHsl Ha puc. 14.4, 14.5.

Hpomesicymournvie eanvi. IIpoMexcyTouHble BaJibl HE MMEIOT KOH-
eebix yuactkoB. Ha puc. 12.14 nokasaH npoMexyTo4HbIH BaJl ABYX-
CTYNeH4aToro LIMNHHApUUeckoro peaykropa. Ha camom Bany Hapesa-
Hbi 3yObS IIECTEPHH THXOXOJHOM cTyneHH. PaaoM pacnonoxeHo 3y6-
yatoe xojieco ObicTpoXxoAHoi cTyneHn. [lnametpnl dsn M dgx onpene-
NS0T Mo pekoMeHAaumam ri. 3 (eM. puc. 3.1, 3.2). B 3aBucHMocTH 0T
pa3MepoB WECTEPHH KOHCTPYKLMIO BBINOMHAKOT WK Mo puc. 12.14, g,
(dp = dgx), nnm no puc. 12.14, 6 (dy < dig). JlomycTHMO Y4acTOK BbIXO-
na ¢pesnbl (D, no tabn. 4.4 ctp. 94) pacnpocTpaHATb HAa TOpUbI Baia,
KOHTaKTUPYIOUIUE C KOJIECOM HIIM BHYTPEHHHM KOJIBLOM MOAILIHWITHHKA
(puc. 12.14, 6).

a) 1 é) ]

X

S

O
r £
S o & 8 $ S S8 o Y S s
o
Puc. 12.14

Mexay MOAIIMITHHKOM M KOJIECOM HA TOM JK€ AHaMETpeE, 4TO H

" MOAILMITHUK, PACcMoNaraloT AUCTAHLMOHHOE KOoNbLo. J[MaMeTpalibHbie

pa3mepbl Kofiblia ONPERENAOT M3 YCAOBHA KOHTAKTA €ro TOPLOB C KO-

JIECOM W C BEYTPEHHHUM KOJIbLOM noawunuuka. [TostomMy kosbLuo ume-
eT uaile Bcero [—obpasnoe ceueHue.

Beixoonste (muxoxoousie) eansi. BolxoaHble BaJlbl HMEIOT KOH-
ueBoH yuactok (cM. pasa. 12.1). B cpeaneit yacTh Bana mexay moa-
LIMTHMKOBBIMK OMopaMH pa3Memialor 3ybdaroe koneco. Haubonee
NpocTas KOHCTPYKLIMA Bajla Moka3aHa Ha pHc. 12.15. B conpsikeHun
KoJieca C BaJoM MCIONb3oBaHAa mocaaka ¢ OosblIMM Hatsrom. Iloa-
LWIMNHUKKA YCTAHOBJIEHb! IO ynopa B 3anievMky Bana. UHorma mexny
NOALIMITHUKAMH M KONECOM paciioyiaraloT AUCTaHLIMOHHbBIE BTYJIKH
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(puc. 12.16). B stom ciy4ae Ban MoxceT 6biTh MIaAKHM, OQHOTO HOMHU-
HILHOFO JHaMeTpa, Pa3HbI€ YYaCTKH KOTOPOTO BHINOJHAIOT C Pasiuy-
HBIMH OTKJIOHEHHMAMH JUIS 00ECIIEYEHNS HY)KHOTO XapaKTepa COnpske-
HWA C YCTaHABJIMBAEMbIMH JIETANIAMH.

8 |,

3 g s

s s s

Puc. 12.15
r :

_____ el CY w0 w0,

<& 8 N
™ @
|| I < 3 SR IR
B . H . bt e L 5
s Q. A2 8 Q

Puc. 12.16

Bansl cneayer KOHCTPYHpPOBaTh MO BO3MOXHOCTH [NIAKMMH, C
MHHUMAJIBHBIM YHCIoM yeTynos (puc. 12.15, 12.16). B atom ciyuae
AOCTHralOT CYIIeCTBEHHOro COKPAILECHHUS pacXoja MeTaljla Ha M3ro-
TOBJIEHHE Bana, YTO OCODOEHHO BAKHO B YCIOBHAX KPYNHOCEPUHHOTO
nponssoacta. COOpKY Kolieca C IJIAAKHMM BAJOM BLINOJHAIOT B cOo-
PO4HOM NpHcTIocobaeHHH, ONpeaeNAIOIIEM OCEBOE NOJIOKEHHE Koleca.
B uHauBuayanbHOM B MENKOCEPHMHHOM TPOM3BOACTBE Bajibl MOXHO
cHabauTL 3anneurkamMu 1is ynopa konec (puc. 12.17).
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Puc. 12.17

JI1s NOBBILUEHHS TEXHOJIOTHYHOCTH KOHCTPYKUMH paouycel 2ai-
mened, pazmepol Acox U KAHABOK ONA 6bIXOOA UHCMPYMEHMA HA 00-
HOM 8QAY JCERAMENHO RPUHUMAaMb oOuHakoevivu. Ecau na sany npe-
OYCMOMPEHO HECKONLKO WHOHOYHBIX NA306, Mo 01s yoobecmea ppese-
POBAHUSL UX PACROAAZAION HA COHOU 06pA3YIOWell U GLINOAHAIOM OOHOU
wupuHbl, 8616parRHOli N0 Menbuiemy ouamempy eana (puc. 12.17).

12.4. PacyeTh! Ba/10B HA IPO4YHOCTh

Tlocne onpeneneHus AMAMETPOB M [UTMH YYacTKOB Bajla, a TAKXKe ero
KOHCTPYKTHBHBIX /IEMEHTOB MPOU3BOAAT paceT Bajla Ha IPOYHOCTb.

OCHOBHBIMH Harpy3kaMH Ha Banbl SBJISIOTCA CHIBI OT Tepenay.
Cunbl Ha Bajibi [IEPE/IArOT Yepes HACAKEHHBIE HA HUX JETalM: 3ybuaTsle
WM YEpBSYHbIE KOJECa, 3B€3[04KH, WKUBLI, MonyMydTsl. [Ipn pacue-
Tax MPUHHMAIOT, YTO HACAXKEHHbIE HA BaJl JeTalld MepejaloT CHITbl U
MOMEHTHI Bany Ha cepeauHe cBoeil wmpuHbl. [lon nefictBuem nocro-
SHHBIX TIO 3HAYEHHIO M HAMPaBJEHHIO CHJ BO BpALLAIOMXCH Bajdax
BO3HHKAIOT HAMPSLKEHUA, H3MEHSIOUIMECS 110 CHMMETPUUYHOMY LHKITY.

OCHOBHBIMH MaTepuallaM{ /IS BJIOB CAYXAT YrJepPOAHCTbie H
JlerupoBaHHbie ctany (tabn. 12.8). Ansa GoabluMHCTBA BaJOB NpUME-
HAIOT TepMUUeckH oOpabaTbiBaeMble CPeAHEYIIIEPOUCTHIE U JIETUPO-
BaHHbIE CTANM Mapok 45, 40X; 18 BRICOKOHANPSXKEHHbIX BAJIOB OTBET-
CTBEHHBIX MaLMH — JiernpoBaHHble cTatd Mapok 40XH, 20X, 12XH3A.

272



12.8. MexaHH4€CKHE XapaKTEePHCTHKH CTalei

Juametp | TeepaocTs MexaHn4eckre XapakTepUCTHKH, Koad-

Mapxa | oros- | H B(xe H/mm® duumeHr
CTAM MM | menee) v
(o2 O T G Tt '
CT1S Joboii 190 520 1 280 | 150 { 220 | 130 | 0,06
45 <120 240 780 | 540 | 290 | 360 | 200 | 0,09

<80 270 | 900 | 650 | 390 | 410 | 230 | 0,10
40X <200 240 | 790 | 640 | 380 | 370 | 210 | 0,09
<120 270 900 | 750 | 450 | 410 | 240 | 0,10
40XH | <200 270 | 920 | 750 | 450 [ 420 | 230 | 0,10
20X <120 197 | 650 | 400 | 240 | 310 | 170 | 0,07
[2XH3A | <120 260 | 950 { 700 | 490 | 430 | 240 | 0,10
I8XI'T | <60 330 [ 1150] 950 { 660 | 500 | 280 | 0,12

BbINOJHAOT pacyeThl BaJIOB HA CIMAMUYECKYIO RPOYHOCHy U HA
conpomuenenue ycmaiocmu. PacqHer npoBoasT B Takod nocnenoBa-
TENLHOCTH: M0 YePTEXKY COOPOUHOHN €AMHHLBI BaNa COCMAassiom pac-
YeMHYI0 CXeMY, HA KOTOPYIO HAHOCAT BCE BHELUHHE CWIbI, HAarpYXalo-
IME Bal, NPUBOAS TUIOCKOCTH UX JeHCTBMS K ABYM B3aUMHO IE€pneH-
AHKYNSPHBIM [UIOCKOCTAM (FOpH30HTaNbHOH X M BepTHKanbHOH Y).
3aTeM onpedeasrom peaxyuy onop B TOPH3OHTAILHOW U BEPTHKANLHOM
nnockocTsX. B 3TUX ke TIIOCKOCTAX cmposim Iniopsl uz2ubaowyux mo-
menmos M, w M,, omdenvro aniopy xpymswezo momenma M. Ilpen-
NOJIOKUTENBHO YCMAHAGAUGAIOM ONACHblE CeYeHusi, UCXOAS N3 3Mop
MOMEHTOB, pPa3MepOB CEHYEHHH Bajla U KOHLUEHTPATOPOB HanpsHXKeHHH
(0BbIYHO CeveHHs, B KOTOPBIX MPHIOKEHB! BHELIHUE CHITbl, MOMEHTBI,
peakuuu omop WJIM MeCTa W3MEHEHHWit CeYeHHUs Bana, Harpy>XeHHble
MomMeHTaMH). Ilposepsirom npournocmsb 6a1A 8 ONACHBIX CEYEHUNAX.

Pacuem na cmamudeckyio npourocms. 11poBepky cTaTHuecKoi
MPOYHOCTH BHIMTONHAKOT B LEIAX MPEAYNPEKACHHS MIACTHYECKHUX [e-
dopMauuit B mMepuoa AEHCTBUA KPAaTKOBPEMEHHBIX Neperpy3ok (Ha-
Npumep, NMpH MyckKe, Pa3roHe, peBEPCUPOBAHHH, TOPMOXKEHHH, cpaba-
ThIBAHHM MPEAOXPAHHTENBHOIO YCTPOHCTBA).
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BennunHa neperpyskH 3aBUCHT OT KOHCTPYKUMH nepeaaydd (npu-
Boja). Tak, NpH HaIM4YHKM MpPEROXPAHUTENLHOH MY(]ThI BETHUHHY fie-
perpy3KkH onpeaeseT MOMEHT, NPU KOTOPOM 3Ta MydTa cpabaTbiBaer,
[pu oTCyTCTBUM NPEeROXPAHUTENLHOH MYDTbI BOZMOXKHYKO TIEPErpy3Ky
YCJNOBHO MPHHMUMAIOT PaBHON TeEperpyske Npu MNycke NpHBOAHOIO
MIEKTPOABUIraTENS.

B pacuere ucnonwiyror kozdduunent neperpysku K, = Thux/ 7,
roe 7Tinax — MAKCMMasbHBIA KPaTKOBPEMEHHO AeHCTBYIOLMIA BpalLatowmit
MOMEHT (MOMEHT fieperpy3kn); 7 — HOMHHabHBIA (pacueTHbI) Bpa-
WiaolWHA MOoMeHT. JIng aCMHXPOHHbIX ekTpoasurarenet K, =22 .,
... 2,9 (cm. Tabn. 19.28).

B pacuete onpeaenstor HopManbHble G M KacaTe/lbHble T Hanpsa-
*KEHHUS B PACCMaTPUBAEMOM CEUYEHWH Bala Npy AEHCTBUM MAKCHMAJTbHBIX
Harpy3ok:

c=10°M, IW+F, 14, 1=10'M,  IW,,

re M, =K, M +M§ — cymmapHbli u3rubarowmni Moment, H-m;
M, =T,

Kmax max
cuna, H: Wu W, — MOMEHTbI CONPOTHUBIEHHUS CEUEHUs Bala NpH pacueTre
Ha U3rud W KpyveHue, mm’; 4 — nnowans NONEpPEYHOro CEYEHUSA, MM".

Hacmmnure KOS(/)(pulfueHMbl zanaca npo4nocmu N0 HOPMANbHLIM H
KacaTesbHbIM HaNpskeHusaM (Mpeaens! TEKyyecTH O; U T, MaTepuana
cM. tabn. 12.8):

=K, T — kpyrawni moment, H'™m; F, . =K F - ocesas

Ses=0,/0, S,=1./1;

Obwuii kos3ghuyuenm 3anaca npoyHoOCmU RO HPedery meKy'ecmu
NPH COBMECTHOM IEHCTBHH HOPMabHbIX W KaCaTeNbHbIX HAMPAKEHHH

: S, =S8, /s +S2 .

CraTHueckyl0  MpOYHOCTb  cuuTaloT  ofecneueHHoi, ecnu
S, 2[S,], rae [$7] = 1,3 ... 2 — MMHUMaNbLHO OOMYCTHMOE 3HAYEHHE
obmero ko3dduUKeHTa 3amaca NO TEKyuecTH (Ha3HAYaOT B 3aBHCHMO-
CTH OT OTBETCTBEHHOCTH KOHCTPYKLUMH M MOCHAEACTBHH pa3pyLllcHHs
Baa, TOUHOCTH OMpeAENEHUS HArpy30K M HaNpAXKeHWH, yPOBHS TEXHO-
JIOTHH H3TOTOBNIEHUS H KOHTPOUIA).

Momenmvr conpomuenenun W. npu uzrube, W, npu kpyueHun #
naouaob A BbIYMCAKIOT M0 HETTO-CEUEHHUIO!
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O EMROMLH 020 KPY2AI020 cedenua npamerpoM D
W=mnD32; W,=nD16;, A=nD"/4;

a)

Puc. 12,18

o8 nono2o Kpyaaozo cevenusa (puc. 12.18, a)
W=¢tmD/32; We=E,nD/16; A=n(D*~d?)/4,
rae £, =1 - (d/D)* ~ kospduumeHT nepecyera:

aD 04 042 045 048 05 053 056 06 063 0,67 0,71
& 0,974 0,969 0,959 0,947 0,938 0,921 0,901 0,87 0,842 0,8 0,747

ona eana ¢ npsamobounvimu wauyamy (puc. 12.18, 6)
W.=[nd*+ bz (D-d)(D+d)y’}/ (32D), W,=2W.
A=nd*/ 4+ bz(D-d) /2,

OIS 8QAIA C 360ALEEHMHBIMU WAUYAMY U O 6QIA-WECMEPHU B Ce~
YEHUH MO 3yObAM TreOMETpUUYECKME XAPaKTEPUCTHKM IpPHBEACHL! B
Tabn. 12.9, 12.10;

Onst 6aa ¢ 0OHUM wnoHoyHbim nazom (puc. 12.18, ¢)

W=nd’)32—bh(2d—-h) | (16d); W.=nd"/ 16 -bh(2d-h)’ / (16d);
A=nd*/4-bh/2;
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12.9. I'eoMeTpHuecKHe XaPAKTEPUCTHKH CeveHHil Ba1a-llleCTepHR
H ceYeHHit BaJia ¢ 3BOJIbBEHTHbLIMH HLTHIAMH

leoMeTpitdeckue
XapaKTepUCTHKH

Dopmynsl

MoMeHT MHEepUMH NpH pacue-
Tax Ha »KeCTKOCTb (0CeBOil)

J=n(8,d"-d!)/64,

rae 8, npuHUMaroT o puc. 12.19, a
B 3aBHCHMOCTH OT KO3({HLHEeHTa X
cMelleHHs M 4Hcna z 3yOweB; d —
AMaMETP AeUTENbHON OKPY)KHO-
cTH, dy — AMAMETP UEHTPasbHOro
OTBEpPCTHA

MOMEHT CONPOTHUBJIEHHA IIpH
pacuere:
Ha u3rub

Ha Kpy4eHue

W =2Jld,,
rae d, — AMameTp BepLUHH 3yObeB;
W=2W

[1nowans ceyenus npu pacye-
Te Ha pacTxeHue (cKaTue)

A=n(8,d* -d>)/4,

rae &; NpUHUMAOT 1o puc. 12.19, 6
B 3aBHCHMOCTH OT k03¢ duUHEHTa X
CMeLIEeHHs U YUCIa Z 3yObeB

NMpumedanud: 1. g xoco3yObIx BajoB-LIeCTEPEH pacyeT Mo TMpHBe-
NEHHBIM (hopMYJaM HIET B 320aC IPOYHOCTH.

2. B - baokupyowas TUHMA U3 YCIOBUS OTCYTCTBHUA OApe3aHus 3y0b-

eB (puc, 12.19).

3HayeHUS MOMEHTOB COTMPOTHBIECHUA MPUBE/EHb AT CEUEHHH C
3B0J1bBEHTHBIMH 1nHLaMu 1o ['OCT 6033-80 — B Tabn. 12.10; ¢ nps-
moGouneiMy winuuamu no FOCT 1139-80 — B Tabn. 12.11; ¢ mazoM
i npusMaTtudeckoit mmnoHku ro 'OCT 23360-78 — B taba. 12.12.
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12.10. 3nayeHHA MOMEHTOB CONPOTUBAehust I 11 ce4eHMii Bana
€ 3BOJIbBEHTHBIMH LIJIHLIAMH

m=125mm m =2 MM m=3MM m =35 MM
D,
MM ) a2z | Womm z W, mm® z W, mm®
20 | 14 | 579
22 | 16 | 848
25 | 18 | 1201
28 | 21 | 1864 | 12 1696
30 | 22 | 2161 | 13 | 2138
32 | 24 | 2782 | 14 | 2693
35 1 26 | 35321 16 | 3292
38 | 29 | 4814 | 18 | 4349
40 | 30 | 5389 | 18 | 5042
42 | 32 {6594 | 20 { 5966
45 | 34 | 7804 | 21 7633 13 6985
50 § 38 |10850| 24 | 10315 15 9836
55 26 | 13940 17 12570
60 28 | 18300 18 16610
65 32 | 23540 | 20 | 21550
70 34 | 29720 | 22 | 27360
75 36 | 36850 | 24 | 34100
80 38 | 45000 | 25 | 41870 14 | 39715
85 27 | 50780 15 | 45260
90 28 | 60760 16 | 54570
95 30 | 72140 18 | 65290
100 32 84810 18 | 76880
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x=1.6

4
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1.8 4
s % . NRT
. X ] Ss xat,8
A 0 . e
: ' 135 14
I 2
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1.5 P,
06 1,26 0,8
7, ¢ 1.20 0.6
1.3 04
a2 ' 15
1.2 :
1,10
1t ] . 02
1 1,08 "
10 123 6 20 40
1, z 1 74 181
0 L z
0.9 02 0
o 29 o2
0.8 06 06
0.8 08 o8
o) B/ 8 B
Pue. 12.19

12.11. 3uauenns MOMEHTOB conpoTHBIeHHA W aa cevennii Bana ¢
NPAMOGOYHBIMH LIHIAMH

Cepust

d, nerxas cpeaHan THXeas
MM D | b |z W, D1 b | z W, D, | b 2 W,

MM | MM mm® | MM | MM mm® | MM | MM mm’
18 - |- - - 221 416 741 23 |2,5/ 10 790
21 - -1 - - 251 5] 6 10817 26 | 3 110 1131
23126(6 (6 1367128} 6| 6} 150271 29 | 4 |10] 1650
26130161{6| 1966(32| 61 6 | 2100( 32 | 4 |10} 2190
28132176 2480(34 | 7( 6 | 2660 35 | 4 | 10| 2720
3213616 8] 3630138 6 8 | 3870] 40 | 5|10 4190
3614017 | 8) 51301421 7 8 | 5660 45 | 5|10 5710
4214618 | 8| 8000j48} 8| 8 | 8410| 52 | 6 | 10| 8220
4615019 [ 8 110460( 541 9 8 |11500f 56 [ 7 | 1011900
5258 (10| 8 |15540|60(10] 8 | 16130 60 | 5 |16]16120
56162 110] 8 |18940|65 (10| 8 {19900 65 | 5 | 16 | 19900
62 |68 1121 8 1258007212 8 |127600| 72 } 6 | 16 ]27600
72178 | 1211040300 82 | 12 {10 143000} 82 | 7 | 16 {42300
82188 112110§57800192 112 |10 160500] 92 | 6 |20 |60560
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12.12. 38a4eHns MOMEHTOB conpoTuBaenus W u W, nin ceqennii
BaJIa ¢ NA30M AU NPH3MATHYeCKONH MNOHKH

d, MM | bxhvm | W, MM’ w,, MM® d,MM | bxhum| W, MM’ W,, MM’
20 655 | 1440 || 45 7800 | 16740
21 6x6 770 | 1680 | 48 14x9 | 9620 | 20500
22 897 | 1940 50 10916 | 23695
24 1192 | 2599 f 53 12869 | 28036
25 1275 | 2810 55 | 16x10 | 14510 | 30800
26 8x7 | 1453 | 3180 56 15290 | 33265
28 1854 | 4090 | 60 18x11 | 18760 | 40000
30 2320 | 4970 | 63 21938 | 47411
52 230 | soa0 | 30200 | 63800
34 10x8 | 3330 | 7190 20x12
1 2010 | 8590 71 31549 | 68012
3 4775 | 10366 75 37600 | 79000

80 | 22x14 | 45110 | 97271

Pacuer HA CONPOTHBJIEHHE YCTAJIOCTH. YTOYHEHHbIE pAacUEThI HA
COHpOTP[BJ]eHHe YCTANOCTHU OTpa)KalOT BJIMSHHE Pa3sHOBHMIHOCTH LHKJIA
HATpPSOKEHUH, CTATMYECKHX M YCTANOCTHBIX XapaKTePUCTHK MaTepHaloB,
pa3mepoB, QOPMBI H COCTOSHHS NMOBEPXHOCTH. F3BECTHO, YTO LINOHOYHEBIE
nasbl, pe3sObl MO YCTAHOBOUYHBIE raKH, OTBEPCTHA IIOA YCTaHOBOYHbIE
BUHTBI, OCA/IKK AETATEH ¢ HATATOM, a TAKKE KAHABKH U pe3KHe U3MeHe-
HUA CeueHMH Bajla BbI3LIBAIOT KOHIEHTPALIMIO HANPSIKEHWH, YMEHbLIaKO-
UY}O €ro YCTANOCTHYKO MPOYHOCTh. II03TOMY, €CiiH Baj MMeeT Hebonb-
110 3anac Mo CONPOTHBIEHHIO YCTAOCTH, ClledyeT u3berath UCIOMb-
30BaHUSA 3JIEMEHTOB, BHI3bIBAOUIMX KOHLEHTPALIMIO HATIPSHXKCHHH.

Pacyer BHINONHAIOT B opme nposepkH kodpduLuenTa S 3anaca
NPOYHOCTH, MUHUMAJIBHO JOMYCTUMOE 3HAYEHHE KOTOPOro NpHHUMA-
10T B Auanasone [S] = 1,5 ... 2,5 B 3aBUCHMOCTH OT OTBETCTBEHHOCTH
KOHCTPYKLUMH ¥ NOCNENCTBHA pa3pyLICHHs Bajla, TOYHOCTH omnpenelie-
HUA HArpy30K M HATpPSOHKEHHH, YPOBHA TEXHOJIOTHM M3rOTOBIEHUA U

KOHTpONA.
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Jlnsg KaxAoro U3 yCTaHOB/CHHBIX MPEANONIOKHTEABHO ONACHBIX
CeyeHHit BbIYMCHsoT KO3 duument S:

§=5,5./\Js2+822[5),

rae Ss v S; — ko3 pULHMEeHTBI 3anaca N0 HOPMAJIBHBIM U KacaTeNbHBIM
HarnpskeHUsM, OnpelensieMble 10 3aBUCHMOCTAM
Sc =0C.p /(ca + WUDGM) 5 St =T.p /(ta + WIDtm) .

3nech G, H T, — AMIUTHTYABI HANIPSOKEHUH UHKIA, Oy U T, — CPel-
HHE HaTPHKEHUA LMKIA; Yop U Yip — KOIDPUUHECHTBI UyBCTBHTENIBHO-
CTH K aCHMMETpPHH LMKJIa HalpshKeHWH U1 paccMaTpHBaeMOro ceve-
HHA.

B pacueTax BanoB NPUHHMAKOT, YTO HOPMAILHYLIE HANPAJCEHUA
USMEHSIIOMCA NO CUMMEMPUYHOMY YUKTY: G, = Oy U Oy, = 0, a xaca-
MeNbHbIe HANPANCEHUA — NO OMHYNEEGOMY. YUKAY: Ty =Ty | 2 M Ty = 1o/ 2.

Tornoa

S, =0_p/0,.
AMIITHTY oy HalpsyKEHHH LMKIIA B ONACHOM CEYEHHH BBIMUCIAIOT
‘1o dopmynam:
Go=0, =100 M/ W, ,=1./2=10" M,/ QW,),

roe M =M} + M’ — pesynsTupyiomuii w3ruGatomuii Moment, Hom;

M, — kpyrammit MoMedT (M, = T), H-M; W u W, — MOMEHTBI CONIPOTHB-
JICHUs CEUYEHHA Bana NpU U3rube U KpyveHuH, MM,

Ipenensl BHIHOCTHBOCTH Bajla B pACCMATPUBAEMOM CEYEHHH

.0 =064/ Ksp; Tap =14/ Kip,

Tae G.) H T — Mpeaenbl BEIHOCIHBOCTH MIAAKHX 00pa3LoB NpH CHM-
METPHYHOM LMKJIE H3ruba ¥ kpydenus (tabn. 12.8): K;p u Kp ~ ko3~
(bHLIMEHTBI CHHXXEHHA TIpeJena BBIHOCIHBOCTH.

3nauenus K;p v K,p BBIYHCISIOT MO 3aBHCHMOCTAM

KcD=(Kc/ch+ I/KFG_ 1)/KV,

KTD: (Kt / Kdt+ 1/ KF1_ 1) / KV,
rae K, v K, — addexruBHble KOIOPHLHEHTH KOHLIEHTPALHH HanpsKe-
Huit; Ky ¥ Ky, ~ K03 dHLHEHTBI BNUAHMS aDCOMIOTHBIX pa3sMepoB No-
nepeuHoro ceyenus (1abn. 12.13); Kry 1 Kry — K030 dHUMEHTHI BIIHA-

HUs KayecTBa nosepXHocTH (Tabn. 12.14); Ky ~ ko3t duiiMeHT BIuaHUs
MOBEPXHOCTHOTO ynpouHeHus (tabn. 12.15).
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12.13. 3navenns kodppuunenton K, n K,

HanpsXeHHOe COCTOsAHHE
H MaTepHai

K5 (K4) npu auamerpe Bana d, MM

20 30 40 50 70 100
M3rub ans yraepoauc-
TOM cTanu 0921088 | 085 (081|076 0,71
H3rub ans neruposaH-
HO# CTaH 0,83 | 0,77 | 0,73 | 0,70 | 0,65 | 0,59
KpyueHue 1 Beex
crajiei

12.14. 3nayenns kodppuunentoB Kr, n K,

Bun mexaun- |[lapamerp| K. npu o,, H/mMm® K. ipH 6,5, H/Mm®
yeckoii 06pa- | Liepoxo-

6otk BaTOCTH

Ra, micm <700 >700 <700 >700

Uinugoranne | o 0,2 1 1 I 1
TOHKOE
O6Tauusanue | 0,2-0,8 | 0,99-093 [0,99-091 | 0,99-0,96 | 0,99-095
TOHKOE
inudosanne | 0,8 1,6 | 0,93-0,89 {0,91-086|0,96—-0,94 | 095-0,92
YHCTOBOE
O6rauusanne | 1,6-3,2 | 0,89-0,86 | 0,86-0,82(0,94-0,92|092-0,89
4HCTOBOE

12.15. 3uavenus ko3ppuunenrta K,

B“n YNPOUYHEHHUsA 3HayeHUus KV npu:

IOBEPXHOCTH Bajia K. =10 K.=<11..15 K, >1.8
3akanka TBU 1,3~-1,6 1,6 -1,7 24-28
A3sotuposatine 1,15-1,25 ,3-19 2,0-3,0
Hakarka ponnkom 1,2-14 1,5-1,7 1,.8-2.2
HpoGecTpyiiHbiii Haksien 1,1-1,3 1,4-1,5 1,6 —2,5
Be3 ynpouneHus 1,0 1,0 1,0
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3Hauenns xo3ppuumento K, v K, Gepyr w3 1abnuu: ona cmy-
nenyamozo nepexooa ¢ carmensio (puc. 12.20, a — 8) — t1abn. 12.16; oas
wnorouHo20 naza — 1abn. 12.17; ons wnuyeswix u pe3vbosuix yuacmeos
eéanoe — 1abn. 12.18. JIns oueHKH KOHUEHTPALHH Hanps:KeHHit B Mec-
Tax YCT@HOBKM Ha Bally Jemanieit ¢ HAMA2OM WCHNONB3YIOT OTHOLUCHHA

Ko/ Kyo v K. I Kye (Ta61. 12.19).
]
l

a) 8) 0)
r ]

[lpn aeificTBHH B pacyHeTHOM CEYEHHH HECKONbKHX HCTOYHHKOB
KOHLEHTpaluK HanpsokeHHH yuHTbIBalOT Haubonee onacHeli H3 HUX (C
HaubonblIUM 3HadeHueM K p unu Kp).

KoadduumeHT BIHAHHA aCHMMETPHH UMKIA I8 PaCCMATPHBAE-
MOTO CE4eHHs Bana

Puc. 12.20

Yoo =V, /K11) ’
rae W, — k03h¢GHUHEHT YyBCTBUTENBHOCTH MaTepHaia K aCHMMETPUH
uMkiIa Hanpsbkeuui (tabn. 12.8).

12.16. 3nauenus korppuuuenton K, u K, pns cryneauaroro
nepexoaa ¢ rajTeblo

K, TIpH G, H/mm? K, IpH G, H/mm?
500 700 900 | 1200 | 500 700 | 900 | 1200

0,01 | 1,55 1,6 | 1,65 | 1,7 1,4 1.4 | 1,45 | 145
5| 0,02 | 1,8 1,9 | 20 [ 2,15 | 1,55} 1,6 | 1,65 | 1,7
0,03 | 1,8 | 1,95 1205|225 1,55} 16 | 1,65 1,7
005 | 1,751 19 | 20 | 22 | 1,6 1,6 | 1,65 | 1,75
0,01 1,9 | 2,0 | 2,1 22 | 1,55 16 | 1,65 | 1,75
310021195 2,1 22 1 24 | 1,6 1,7 [ 1,75 | 1,85
0,03 [ 195 ] 2,1 | 225245 | 1,65 | 1,75 1,75 | 19
0,01 | 2,1 [2251235| 25 |22 | 23 |24 | 26
0,02 | 2,15 | 2,3 | 2,45 12,65]| 2,1 | 215|225 25

iy rld
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12.17. 3navyenus kodpdpuunenrtos K, u K, Ana IMNOHOYHOro nasa

o i K Npy BbIMONHEHKWH nasa $ppe3oid K.
KOHUEBO#M JIMCKOBOM
500 1,8 1,5 1,4
700 2,0 1,55 1,7
900 2,2 1,7 2,05
1200 2,65 1,9 2,4

12.18. 3uavenus ko>ppuunenToB K, u K, nas manueBbIx u
pe3b00BbIX YHACTKOB BAJIOB

G K, ans K. ang wnuues K. nis
H/mm N 5

wivues | pe3sbut | npamMoGounbIx | sBonbBenTHbx | P3P0

500 1,45 1,8 2,25 1,43 1,35
700 1,6 2,2 2,5 1,49 1,7
900 1,7 2,45 2,65 1,55 2,1

1200 1,75 2,9 2,8 1,6 2,35

12.19. 3uauennn ornomenuit K,/ K, w K, /K,. B mecrax
YCTAHOBKH HA BAJay J€TajieH ¢ HATATOM

Huametp Ko /K 4o NpH o4, HiMM? K./Ky. ipu 6, Hmm®
"12d 500 | 700 | 900 | 1200 | s00 | 700 | 900 | 1200
30 2,6 3.3 4,0 5,1 1,5 2,0 2,4 1 3,05
40 2,751 3,5 43 5,4 1,651 2,1 2,6 | 3,25
50 2,9 3,7 4,5 5,7 1,75 { 2,2 2,7 3,4
60 3,0 3,85 4,7 5951 1,8 2,3 2,8 3,55
70 3,1 4,0 485! 6,15 1,85 24 2,9 3,7
80 3,2 4,1 495 63 1,9 2,451 3,0 3,8
90 3,3 4,2 5,1 | 6,45 | 1,95 2,5 3,05 3,9
100 335] 4,3 5,2 66 | 2,0 2,55] 3,1 3,95

IMpumeuanune. Mpu ycTaHOBKE C HATATOM KONeil NOALIUITHUKOB Tab-
JIMYHOE 3HAYCHHUE CIeyeT yMHOXKHUTH Ha 0,9.
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T'naBsa 13

ITPUMEPBI KOHCTPYUPOBAHMUS PEJYKTOPOB

B ra. 3 npuBeaeHsl peKOMEHAALMH N0 pacueTry 3y64aThiX LMAUH-
APHYECKHX, KOHMYECKUX M 4EPBAYHbIX Mepeaad, pa3paboTke KOMIMOHO-
BOYHBIX CXEM H 3CKHU3HbIX MPOEKTOB peaykTopoB. Huxe aaHbl npume-
pbl JanbHeiwied pa3paboTKH KOHCTPYKUHMiA, BBIMOJHEHHS HeoOXonH-
MBIX [UISl 3TOT'O PacueToB.

13.1. KoneTpyHpoBanHe HHIHHAPHYECKOI0 3y64uaToro peaykropa

Pacuer unnunapuyeckol 3ybuaroit nmepegauu cm. pasg. 3.4.1.
OcKU3HA8 KOMIIOHOBKA pelyKTopa npuBeaena Ha puc. 3.11. Beinon-
HAEM ILECTEPHIO 32 OJHO LEJOE C BaNIoM. Tak kak NpoOH3BOACTBO MeEJl-
KocepuitHoe, npumem dopmy koseca no puc. 4.1, 6: d_ =75mm;
l, =34 MmM; § = 6 mm. Tlpumem, yTo Bpawaiowui moment 7 = 216 x
x 10° H-MM mepeaaloT ¢ KoJleca Ha Ball COCIMHEHHEM C HATATOM. Jis
noabopa Mocafkyd NpUMEM MaTepHan Bana — cTadb Mapkd 45 (o =
= 650 H/mm’, cm. Tabn. 12.8). Matepuan koneca — cranb Mapku 40X
(62= 640 H/mm®). CBopka ocyllecTBseTcs HarpeBoM kojeca.

Hcnonssyem memoouxy nodbopa nocadox ¢ HamMAzoM, U3NoxeH-
HYIO B pa3a. 5.3.

Cpeonee xonmaxmuoe Oasnenue. Ha KoHLe Bana ycTaHOB/IEHA
3Be3jlouka uenHoi nepenaud, koadduunenr 3anaca K = 3,5. Koaddu-
UHMEHT cueryieHus npu cbopke Rarpeeom f=0,14. Toraa

_2KT  2:35-216:10°
Cndlf  3,4-48%.34.0,14

Hepopmayus oemaneir. Ban cnnowHoid — d; = 0, d = 48 mm. 3y6-
4aToEe KOJNECO BBIMOJMHEHO 6e3 cTynuubl, B Buge Adcka. IIpHHHMaeM,
OPHEHTHPYACH HA ACAHTENbHBIH JHameTp Koneca, d» ~ 175 mM. Mony-
au ynpyroctu £, = E; = 2,1 - 10° H/mm?, ko3bduLHeHTb! Yy = Yy = 0,3
(cM. c. 127). Toraa

L+(d,/d)
C] = "2
1—(d,/d)

=43,9 H/mm?.

P

-1, =1-0,3=0,7;
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_1+(d/d2)2+ _ 1+(48/175)°

=— =+l 2+0,3=1,46;
1-(d/d,) 1-(48/175)

2

8=pd10°(C,/E +C,/E,)=
=43,9-48-10°(0,7/(2,1-10°)+ 1,46 /(2,1-10° )} = 21,6 MKM .

ITonpasxa na obmamue mukponeposnocmeii. B COOTBETCTBHH C
tabn. 16.2 npunumaem Ra; = 0,8 MkmM, Ra, = 1,6 mxm. Torpa nomnpaeka

u=55(Ra, + Ray) = 5,5(0,8 + 1,6) = 13,2 mxm.

ITonpasky na memnepamypHyio 0eOPMAayuio B MeCTax yCTaHOBKH
3yOUaTBIX KOJIEC HE MOJCUHTHIBAIOT, MPHHUMAs O, = 0.
Munumanvubiii Heobxo0uMbl HaMA2

[N]m.'n=5+u+81321,6+ 13,2+ 0 =34,8 MxM.

Maxcumanonviii donycmumbiii namaz, MakcUManbHO JOMYCTHMOE
[aBlieHHe OMNPeAENAIOT N0 MEHee NPOYHOH AeTanu:

U1 crowHoro sana (d = 0):

[Plmaxt = o1 = 650 H/mm’;
A KoJieca:
[Pluae = 0,50712 [1- (dldy)’] = 0,5 - 640 [1- (48/175)") = 295 H/mm’.

CeoBaTenbHo, [Plnax = 295 H/MM?, 1 MaKCHMATBHO [OMyCTUMAS
Aedopmauus aetanei
[8)max = [Plmax ©/p =295 - 21,6/43,9 = 145 Mkm.
MakcuManbHO IOMyCTHMBIH HaTAT

[Mmax = [Slmax +u =145 +13,2 =158,2 Mxm.

Buibop nocaoxu. Tlo Tabn. 5.5 HaxoMuM, YTo nocajka H7/t6, nns
KOTOPOH Npin = 35 MKM ¥ Npa = 64 MKM, YIOBIETBOPSAET YCIOBHUAM
(5.1): 35> 34,8 mxm; 64 < 158,2 MKM.
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Temnepamypa Hazpesa xoaeca. Jins nuamerpa d = 48 MM 3a3op
Zs = 10 Mxm. KoadpPrHumeHT JIMHEHHOrO paclUMpeHns I CTaid o =
=12-10° 1/°C:
1=20°+ (Npax + Zes) / (d 10° o) =
=20°+ (64 +10) /(48 - 10°- 12 - 107°) = 148,5 °C,

yTo sBNIgeTCA JomycTuMbiM (148.5 <230 °C).

Pacuem wnonounsix coedunenud. JIna nepeaayd BpalaroIero
momenTa T =216 - 10> H-MM ¢ Bana Ha 3Be3/J0MKY MPHMEHHM LIMOHOY-
Hoe coeaWHeHHe. HalleM auameTp B CpeHEM CEUEHHH KOHHYECKOTO
y4yacTka mnHo# I = 54 mm:

dy,=d—0,05/=36~0,05-54=333 mMm.

IInonka npusmatigeckas ( cM. Tabn. 12.5): b=6 MM, h=6 MM, 1) =
= 3,5 mm. [iuna winonku / = 45 MM, paboyas mHa [, =1-b=45-6=
=39 mMm.

PacyeTHbl¢ HaNpsKEHUS CMATHA

N 2-216-10°
M ody(h-t), 33,3(6-3,5)39

= 133 H/mm’,

470 MeHblue [, = 140 H/mm? aia cransHoit CTYIHLIBI 3BE3AOUYKH.

PaccunTaem LIMOHOYHOE COEAMHEHHE I Mepeaair BPaIlaoILEro
MomeHTa T = 44,5 - 10° H-MM ¢ nomyMy(hThl Ha BXOIHO# Basl pefyKTopa
(cM. puc. 3.11), cpeaHHil AHaMETp KOTOPOro dep = 25 — 0,05 - 40 =23 mm.
Ilnonka npusMardueckas (cM. Tabn. 12.5): b =5 mM, 2 =5 MM, £, =3 MM.
Jnna wnonku [ = 32 mm, pabouas aamna /, = 32 — 5 = 27 mm. Pac-
YeTHbIE HATIPAKEHHUA CMATHSA

5 _2-445-10°
™ 23(5-3)27

410 MeHpLe [0]q, = 90 H/MM’ 115 4yryHHOM CTYIHLBI noxyMyQrei.
Onpedenenue peaxyuii onop. PacuerHbie cXeMbl ais onpejene-
HHs peakiLHii onop BanoB peAyKTopa IpuBeeHsl Ha puc. 13.1. Cuibl
3A€eCh H30OpaskeHbI Kak COCPENOTOUEHHbIE, NPWIOKEHHEIE B CepeHaX
cTynuil. JInHelHple pa3sMepsl (MM) B TIPEATIONOXEHHH YCTaHOBKH BaJIOB
Ha UIAPHKOBBIX paJHaNbHBIX OJHOPAAHBIX MOALIMITHHKAX JIETKOH Ce-
pun (206 u 208 cooTBercTBEHHO) HEPYT MO KOMNOHOBOYHOHW CXEME

=71,7 H/mm?,
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(cm. puc. 3.1 hy =34, 1, = 68; 1, = 58; I, = 35, Is= 70, Js = 72; d\ =
= 35,255; dy = 174,745. Cunnl B 3auennenun: F,= 2472 H, F, =920 H,
F, = 520 H. Cuna F,, = 2972 H, peiictyiomias ¢o CTOPOHBI LEMHOM
nepeaay, pasyio’keHa Ha COCTaBNAOLIME B COOTBETCTBHH ¢ YIJIOM & = 30°
HAKJIOHA JIMHHH LEHTPOB 3BE3NIO4EK K TOPH3OHTY:

Fs= Fysinot = 2972 sin30° = 1486 H;

Fy= Fcoso = 2972 cos30° = 2574 H.

Puc. 13.1

IMpennonoxum, 4TO BXOAHOH BaJl peayKTOpa COERUHSAIOT C BAJIOM
3NeKTpoABMraTens ynpyroi BrynoqHo-naisueBoi Mydroi. Torna (cMm.

c.351)
F, =504T =50,/44,5 =333 H.

3necs T — Bpamarownit MoMeHT Ha Bany, H-m. Hanpasnenue F,
3apaHee HE M3BECTHO M HA PaCYETHOM CXeMe MOKa3aHO YCJIOBHO (pPHC.
13.1, ).

Bxoouou ean. Peakuuu oT CH B 3alIETUIEHUH:

B nockoctu YOZ

Ry = Fl, /1, =2472.34/68=1236 H;
Mg =0, —E(l,~ 1)+ Rppl, =0;



Rup = F.(l, ~1)/1, =2472(68-34)/68 =1236 H .

[Mpoeepka: ZY = R,g — F, + Rgg =1236-2464+1236=0 — peak-
UMK HAMAEHbI NPABHILHO,
— B nnockocTH XOZ

IM, =0; Fl,+F,d /2= Rgl, =0:
Ry =(F L +Fd /2)/1,=(920-34+520-35,255/2)/68=594,8 H;
IMg =0, Riuls—F (I, -1+ F,d12=0;
Rar =1F. (L, =1)-F,d12)/1, =
=[920(68-34)—520-35,255/2]/68=3252 H
ITposepka: XX =-R, +F, — Ry =—325,2+920-594,8=0- pe-

aKUMH HalaeHb! IPaBUIIBHO.
CyMMmapHble peakuiu onop OT CHA B 3aUeTUICHUH:

R, =R} + Riy =4/12367 +3252° =1278 H;

Ry =+ RZy + Ri =+12367 +594.87 =1372 H.

Peaxnuu or cunwl Fy (puc. 13.1, 6):

M, =0. — Foyly + Ryply =0
Rgy = Fyly /1, =333-58/68 = 284 H;
ZMB:O; —FM([J +[‘)+RAM12=O§

Ry = Fa(y +13) 71, =333(68+ 58)/68 =617 H;

TpoBepka: —Fy + Ram — Rem = =333 + 617 — 284 = 0 — peakuuu
HalJEHbI NPAaBUIILHO.

Hanpasnexue BexTopa chibl Fyy 3apaHee He H3BeCTHO (OHO 00Yy-
CIOBNEHO (PAKTHYECKUM OTKJIOHEHHEM OT COOCHOCTH COeHHAEMbIX
8a108B). [losToMy MOAHYI0 peakuHio Kaxao# onopsl, COOTBETCTBYIO-
Y10 Haubonee onacHOMY  C/IyHard HarpyXeHHs, HaxoAaT apu(MeTH-
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uecKUM CYMMHPOBAHHEM PE3YJIbTHPYIOLIMX OT CHJ B 3aLEIVICHHH (R,
1 Rp) 1 peakuuii ot cunbl Fy (Ram ¥ Rgy COOTBETCTBEHHO).
llonnbie peaxyuu onop Ui pacyeTa MOMILIMINHHKOR:

Ra=Ra+Ram=1278+617=1895 H;
R,-5= R]; + RBM =1372 + 284 = 1656 H.
Buixoouoit ean. Peakuuy B mnockocrtu YOZ:

IMp =0; = Fly+ Regls = Fp (s + 1) = 0;

Reg =[Fly + Fg(ls + 1)1/ 1 =[2472-35+1486(70 + 72)]/ 70 = 4250 H;
IM=0; Repls + F(Is —1,) - F gl =0;

Rpg =[~F (s 1)+ Fls1/ I =[-2472(70-35) +1486-72]/ 70 =292 H.
Ipoeepka: LY = Rgp + F; — Rrp +Fyg = 292 + 2472 — 4250 + 1486 =

= 0 — peaKLHH HalJeHbI [IPAaBHIILHO.
Peakuuu B nnockoctu XOZ:

IMg=0; —Fl,+Fd, /2= Rl + Fr (I, + 1) =0,
Rep =[~F I, + F,d, 12+ F (I +1))/ Is =
=[~920-35+520-174,745/2 + 2574(70 + 72)}/ 70 = 5410,6 H;
M. =0; —Rypls+ F,(I, -1+ F,d, /| 2+ Flg =0;
Ryr =[F,(s—1,)+ F,d, 2+ F i1/ s =
=[920(70-35)+520-174,745/2+2574-72]/ 70 =3756,6 H.

Mpoeepka: X = Rpr — F, — Rrr +Fyr = 3756,6 ~ 920 — 5410,6 +
+ 2574 = 0 — peakUuu Hal{leHbl NPaBUIIBHO.
CyMMapHBIe peakLHy onop A/s pacyeta MOALHITHUKOB,

Ry =Ry + R =+/2927 +3756,6° =3768 H;

Ry =y R + Ry = /42507 +5410,6* = 6880 H.
Moobop nodwmunnuxoe 0aa 6x00H020 éana. Yactora spaweHus
Bana n = 1440 mun ', d = 30 mMM; TpeGyeMblii pecypc MOALIMITHHUKOB
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L'10an = 8500 u. CxemMa yCTaHOBKH MOALIMITHHKOB — gpacnop. Pannans-
Hble peakuuu onop: R, = 1895 H; R,z = 1656 H. Ban HarpyxeH oce-
BoH cunor F, = 520 H. Bo3MoxHBI KpaTKOBpeMEHHbIE Neperpy3KH 1o
150 % HOMHHANBHOM HArpy3KH. YCNOBHA 3KCIUTYaTAlUHMH MOOLIHIIHH-
kOB — 0ObIuHBle. O’KnAaeMan TeMneparypa paboTsl £, = 45 °C.

Pacuer BefieM B NOCIIEA0BATENBHOCTH, H3JTOXKEHHOM B pa3a. 6.3.

[IpedsapumensHo npuHumMaem nOOUWUNHUKY WAPUKOBbIE PAOUANb-
Hble 0OHOpAOHBIe Ne2kou cepuu 206. [Ina 3THX MOALIMITHUKOB M3 TabI.
19.18 srinuceiBaem: C, =19500 H; Cp, = 10000 H.

Jns paguanbHbIX MOALIMIIHUKOB OCEBBIE COCTABAAIOLIHE Rea = Rp =
= 0. M3 ycnoBysa paBHOBecHs Basia OceBble peakLHH onop: R, = 0; R =
=F,=520H.

Taxk xak R, = 0, To Ang onopel A umeem: X=1; Y=10.

Jnsa onopset b orHowenune Ry / Co = 520/10000 = 0,052. W3 tabn.
6.1 suinuceiBaeM: X =0,56; Y= 1,75; e =0,25.

Ornowenne Ry / (VR,g) = 520 /(1 - 1656) = 0,314, yro Gonblue ¢ =
= 0,25; koapuLHeHT V' = 1 — OTHOCHTENILHO BEKTOpPA pafHaabHON Ha-
Ipy3KkH R, BpallaeTca BHyTpeHHee Koyblo. Toraa ans onopsl b: X =
=0,56u Y= 1,75.

DKBHBANEHTHbIE AMHAMHUYECKHE HArpy3kH npu Kg = 1,4 (cM. Tabn.
6.4 1. 3) n Ky = 1 (#,,6 < 100 °C, cm. Tabn. 6.5) B onopax A u b coot-
BETCTBEHHO:

Rea=VXR KsKr=1-1-1895-1,4-1=2653 H,
Res=(VXRA+YR)Ks Kr=(1-0,56- 1656 + },75-520)- 1,4 -1 =2572 H.
Hns Gonee Harpy>KEHHO# Oropsl A pac4eTHBIH pecypc MpH ay; =

= 0,7 (obbr4HbIE YCTOBHA MPHMEHEHHA, CM. c. 142), p = 3 (lw1apHKoBbIi
NOALIHITHHK)

LT 3 6
R; ) 60n 2653 ) 60-1440

3710 Menblie Tpebyemoro pecypea L'ioe = 8500 u, nostomy noa-
HUNHYK 206 HenpHroaeH.

IIpumem nodwunnux wapuxosuiii paduanenviil 0OHOPAOHBLE cped-
Hett cepuu 306. Io tabn. 19.18: C,= 28100 H; Co,= 14600 H.

Kak u panbine, nns onopst A: X=1; Y=0.
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ns orope1 b otHowienne Ry / Cy, = 520/14600 = 0,0356. M3 Tabn. 6.1
puinuchiBaeM: X = 0,56; Y= 1,92; ¢ = 0,23.

Orrowenne Ry / (VR5) = 520/(1 - 1656) = 0,314, yro Gonble e = 0,23,
Toraa ans onopst b: X= 0,56 n Y= 1,92.

OKBMBAJICHTHBIE 1MHAMHUYECKHE Harpys3ku B ornopax A U b coor-
BETCTBEHHO!

Rea=1-1-1895-1,4.1=2653 H;
Res=(1-0,56- 1656+ 1,92 -520)1,4-1=2696 H.
PacueTHslii pecypc noailMnHuka bonee HarpyxeHHoH onopsi b

npuai=07np=3:
28100)3 10

=0,7
Lroan ( 2696 ) 60-1440

Oto bonbuie Tpebyemoro pecypea Lo, = 8500 u. Ilostomy mis
BXOJHOro Bajla MpuHHMaeMm noAwWHUNHUK 306. OcHOBHBIE pazMepbl
noawMnHuKa: d = 30 MM, D =72 MM, B =19 mm.

IToob6op nodwunnuros 014 ep1x00r020 éana. Yactora BpauieHns
ana n = 290,5 Mun"', d = 40 MM; TpeOyeMblii pecypc MOAUHMHUKOB
Lo = 8500 4. Cxema ycTaHOBKHM MOIWHITHUKOB — @pacnop. Paanais-
Hble peakuun onop: R.g = 3768 H, R, = 6880 H. Ban HarpyxeH oceBoii
cunoit F, = 520 H. Bo3Mo)xHb! KpaTkoBpeMeHHbie neperpysku ao 150 %
HOMHHAIBHOM HAarpy3kH. YCNOBHS 3KCIUIyaTald¥ TMOAUIMITHHKOB —
obbluHble. OxknaemMas TeMreparypa paboTht fs = 45 °C.

IIpeosapumensro npuruMaem nOOWUNHUK WAPUKOBLIY paduans-
HBLU OOHOPAOHBIY nezxkou cepuu 208. Tlo Tabn. 19.18 ans 3toro non-
wunuuka: C, = 32000 H, C,, = 17800 H. Ocesbie cocrasnsoimye ais
pannansHeIX noawunHukoB Rp = R = 0. U3 ycnosna pasHoBecus Ba-
aa (puc. 13.1, a): R = 0; R = F, = 520 H. Tak kak Ry = 0, T0 ana
omopet [: X=1,Y=0.

Jlns onopst B orHoulenue R, / Co = 520 / 17800 = 0,0292. U3
Tabn. 6.1 BuimuchiBaem: X = 0,56; Y= 1,98; ¢ = 0,22.

Orrowenue R, / (VRg) = 520/ (1- 3768) = 0,138 < e = 0,22; xo-
3t ¢uunent ¥ = | npu BpaueHUH BHYTPEHHETO KOJbila OTHOCKTENBLHO
Bekropa Rp. Torna nns onopst B: X=1,Y=0.

DKBUBANIEHTHBIE IMHAMHUYECKHE HATPY3KU npu Ky = 1,4 u Ky = 1:

=9173 y,
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Res= VXRpKsKr=1-1-3768-i4-1=5275H;
Rer = VXRrKsKr=1-1-6880-14 - 1=9632 H.
PacyeTHblii pecypc noAuIMnHHKa Oonee HarpyxeHHOH omopm I’
npran=07up=3:
LT 3 6
C, ) 10° _, 7(32000) 10

=0, = 1472 4,
R, ) 60n 9632 ) 60-290,5

Ligan = azs[

Jto0 MeHbilte Tpebyemoro pecypea L'ioan = 8500 4, mosromy noa-
wunHUK 208 He NoaAXoauT.

IIpumem Ona pacuema nOOWUNHUK WapUKOSLLY paduanvHuid 00-
Hopaouwil cpedneti cepuu 308. o Tabn. 19.18 mia nero: C, = 41000 H,
Co- = 22400 H. llInpuna nogumnuuka B = 23 mMm. [ToatoMy uaMeHstoT-
¢ HeKoTopbie pasmepst (cM. puc. 13.1 u 3.11): Is = 75 MM, [y = 37,5 mm,
l¢= 69,5 mM. 3MeHeHHs 3TH He3HAYUTENbHb! M BAUSHHEM HX HA BejiH-
YWHbl peakLuid MoXKHO npeHeOpeys. [IpoBons pacueTsl, aHaIOTHUHbIE
NpuBeEHHBIM BbILLte, MOMYy4YHM A1a Oonee Harpy>xeHHoH onopst I pac-
yeTHbIH pecypc Ligs = 3097 u, uro MeHbite TpeOyeMoro, mosTomy
noawUnHUK 308 Taroke He NMOAXOAMT.

Ilpumem Ona Oanvuetiwux pacuemog pDORUKOGHIU KOHUYECKUL
noowunnux nezkoii cepuu 7208A4. CxeMa yCTAHOBKM MOALIMMHUKOB —
apacnop. I3 1abn. 19.24: d =40 mM, D = 80 MM, T = 20 MM, e = 0,37,
C,= 58300 H, Y = 1,6. PaccTogHue mexny 3arnieymkamy Bajia 110 KOM-
NOHOBOYHOH cxeme /; = 52 Mm (cMm. puc. 3.11). Torpa paccrosHue me-
XY WHPOKHMMH TOPUAMHM HapY>KHBIX KOJell MOALIMIHUKOB (CM. pPHC.
6.1,62) L, =1 +2T=52+2-20 =92 MM. CMelIeHHe TOYKH MPHITO-
XKEHHS paIkaIbHON pPeakliMy OT TOpLA MOAIIUITHHKA

a=0,5[T+(d+D)e/3]=0,5[20+ (40 + 80)0,37/3] = 17,4 mm.

Pacctosnue /s (cM. puc. 13.1) pasHo

Is=1,-2a=92-2-174~57 Mm.

Hpyrue nuHeliHble pasmepsi: /s = 28,5 mm, [;=27+ 6 + 48 - 20 +
+ 17,4 = 78,4 mM. HaiineHHbie pa3smeps! CyIIECTBEHHO OTJIHYAIOTCA OT
paHee MpUHATHIX (CpaBHUTE, paHblite ObII0: /s = 70 MM, /; =35 MM, /=

= 72 mm). IlosToMy mepecuHTaeM paguabHbIE peakUyy Ornop s Bbl-
XOJHOro Basa peaykropa. [lonyunm: Rg =4977 H, R = 8137 H.
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Jins onpeneneHus OCEBLIX HArPY30K Ha OMOPLI PHBEAEM CXeMy
parpyxenus sana (puc. 13.1) k Buay, npeacraeneHHomy Ha puc. 6.4, a.
MonyunMm: R, = R, =8137H, R,= Ry =4977H, F,= 520 H.

OnpenensieM ocesbie COCTABNIAIOLINE:

R1=083¢eR,=0,83-0,37-8137=2499 H;
R,=0,83e¢ R,=0,83-0,37-4977=1528 H.

Tak kak R, > Ry F,> 0, TO B COOTBETCTBUH ¢ Tab. 6.2 HAXOAUM

OCEBbIE CHIIbI, HATPYXKAKOLUHE MOALUMIHHUKK:

Ra=R,=2499H;, Rp=Rn+F, =2499+520=3019 H.

OtHowenne R, / (VR,) = 2499 / (1 - 8137) = 0,307, uto mMeHblue
¢ =037 v nns onopel 1: X =1, Y=10. Otnowenne R,/ (VR,) = 3019/(1 x
x 4977)= 0,61, uro Gonbwe e = 0,37 B g onoper 2: X=0,4n Y = 1,6.
OKBHBAJIEHTHbIE IMHAMHUYECKHe Harpy3ku npu Kg= 1,4 u K7 =1:
Rey=VXR.KgKr=1-1-8137-1,4-1=11392 H;
Rex=(VAXR,+ YRp)KeKr=(1-0,4-4977+1,6-3019)1,4-1=9550 H.
PacuerHhiii pecypc 6onee Harpy<eHHOro NOAWWMHWKA ONopbl /

(onopst I') npn ay; = 0,6 (06biyHbIe YCI10BUS NIPUMEHEHHS, CM. C. 142),
p=10/3 =333 (ponuKOBbI MORLUIMITHUK)

c, Y 10° 58300  10°
Lygan = 3| == =0,6
R, ) 60n 11392)  60-290,5

3ro meHblue Tpedyemoro pecypea L'jgan = 8500 4, mostomy non-
wunHUK 7208 A He MOaAXOaMT.

ns danvretiwux pacyemos NpumMem NOOWLUNMHUK KOHUYECKUU
ponuxoswiti cpednets cepuu 73084. Yz tabn. 19.24: d = 40 mm, D = 90 mm,
T'=255mm,e=035C,=80900H, ¥Y=1,7.

VTo4HsieM NMHeliHple pa3Mepbi NpPH YCTAHOBKE 3THX MOALLMII-
HUKOB!

=7908 u.

I, =0L+2T=52+2-255=103 Mm.

CMeleHne TOYKH NpWJIOKEHUs paJMaibHOH peaklMd OT Topua

NOJLIKMITHUKA
a=0,5[T+(d+ D) e/3] = 0,5 [25,5 + (40 + 90)0,35/3] = 20,3 mm.

Paccrosauna: s =1,—2a=103 -2 203 =62 mm; [, =31 mm, Iy =
=27+ 6+ 48 -25,5+20,3 = 75,8 mm (cM. puc. 3.11).
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VYTOYHHMB B CBA3H C U3MEHUBLUUMMCA PACCTOSHHUAMM palHaNibHbIe
peakuuu onop, nonyuuM: R,z = 4387 H, R, = 7528 H. [lpuBenem cxe-
MY Harpy>eHus Bana K BUAY, NpeACTaBlIeHHOMY Ha pHc. 6.4, a. Umeem:
Ryw=Rr=7528H,R,=Rs=4387H, F,= 520 H.

OceBbie cOCTaBAIOIIHE:!

R =0,83eR,1=0,83-0,35-7528 =2187 H;
=0,83eR,,=0,83-0,35:-4387=1274 H.

Tak kak R\,l >R, u F,> 0, To B cOOTBETCTBUHM ¢ Tabi. 6.2 HAXOAHM
OCEBbIE CHJIbl, HArpyXaioLye NOAUIMITHUKU:

Ra=R,=2187H; Rp=Ry+F,=2187+520=2707 H.

OrHowenve Ry/(VR,) = 2187/(1 - 7528) = 0,29, uto Menbiue ¢ = 0,35
u qns onopel /: X =1, Y'=0. Ornomenue R,/ (VR,) =2707/(1 - 4387) =
=0,617, uto Gonpiue e = 0,35 u ansa onopui 2: X=0,4n ¥ =17,

JKBUBaJIEHTHBIE AUHaMUUeckue Harpy3ku npu Kg= 1,4 u Kr=1:

R = VXR.KegKr=1-1-7528-1,4-1=10539 H;

Riyy=(VXRy+ YRp) KgKr=(1-0,4-4387 +1,7-2707) 1,4 - 1 =8899 H.

PacueTHbili pecypc MOAIIMIMHHMKA Oosiee Harpy>keHHod onopsl /
(onopei I npu a3 =0,6 up =3,33

6 3,33 6
L, = <o c Y 10 06(80900) 10° 0507w
R 60n 10539 60-290,5
OT1o0 Gonbllie TpebyeMOro pecypca, No3TOMy NoAmMnHuk 7308A

NPUTOJIEeH.

Beutbop nocadok xoney nodwiunnuxoe. BxonHoil Ban penykropa
YCTaHOBJIEH Ha TMOJAUIMIHHMKAX IMApHKOBBLIX paaBaibhbix 306. BryT-
PEHHEC KOAbLUO NOAIIHITHKKA BpallacTCs BMECTE C BAIOM OTHOCHTCI1b-
HO BEKTOpa ACHCTBYIOLUEN paJManbHOW Harpy3ku M HMeeTt, clieJoBa-
TENbHO, LUPKYJIAUMOHHOE HarpyxeHHe. OTHOLIEHHE 3KBHBAJICHTHOH
J¥HAMUYECKOH HArpy3KH K JMHAMHYECKOH rpy30MmoabeMHoctH Rg/C, =
=2696/28100 = 0,096. [To Tabn. 6.6 BeiOupaeM nosie nomycka sana kb.

HapyskHoe konbLO NOALUIMITHMKA HEMOABUAKHO OTHOCHTENLHO BEK-
TOpa pajaHanbHOW HArpy3KM M INOJABEPraeTcsi MECTHOMY Harpy>XEHHIO.
Ilo Tabn. 6.7 BeI6Upaem nose pnonycka oreepcTus H7.

Ha BriXxoqHOH Ban pefyKTOpa yCTaHaBIIMBAIOT KOHUHECKUE POJH-
KoBble nogwnnHuky 7308A. Otuowenue Ry /C, = 10539/80900 = 0,13.
ITo Tabn. 6.6 1 6.7 npuHUMaeM Nons JOIYCKOB: Basia — mb, oTBepcTUs — .
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Ilocmpoenue 3nwop momenmos. Bxoowoii san (puc. 13.2, a). lns
[IOCTPOEHHUA DIMIOP OTPEAENSEM 3HayeHus W3rubalolMX MOMEHTOB B

XapaKTCPHLIX CEHEHHUAX Basa.
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BeprukanebHas naockocts (YOZ):

—~ceuenme A M, =0,

—ceuenne E M, = Rag [, = 1236 -34 - 10°=42 H-m;

—ceuenne b M, =0.

IopuszoHTanbHas nnockocTs (XOZ):

—~ceuenne 4 M,=0;

—ceuenue E cnesa M, = Rar [, =3252- 34-103=11H m;

— ceuenue E cnpasa M, = Ryr Iy + F,d\ /2= 3252 -34 - 10 *+520 x
x 35,255 - 10°/2=20,1 H-m;

—ceyenne b M, =0.

Harpysxenne ot My¢TsI:

— ceuende J{ M, =0;

—ceuenne A M, =F, 1;=333-58-10° =193 H-m;

—ceuenne b M, =0.

[epenaua epatiaroiero MOMEHTa NPOUCXOAUT BAOJb OCH Balla CO
CTOPOHbI BXOHOrO Y4acTKa JI0 CEpe/IMHbI LecTepHH (mopa M) M, =T =
= 44,5 H-m.

IMono6HbIM 06pa3oM CTPOAT 3MOPbI MOMEHTOB IS BbIXOAHOIO
Bana (puc. 13.2, 6). Onopbl NOCTPOEHbI AT 3HAYEHUH PacCTOAHHIN H
pPaaHANBbHBIX peaKiuii, COOTBETCTBYIOIUMX YCTAHOBKE Balla HA OKOHUa-
TeNbHO BHIOpaHubIX nogwnnaukax 7308A: Is =62 mm, I; =31 MM, [g =
=76 MM, RFB = 4543,5 H, RBB = 585,5 H, R]‘r = 6002 H, RB]‘ =4348 H.

H3 conocrapnedus pasMepoB BaOB M 3MMIOP MOMEHTOB CleNyeT,
4T0 HauboNee HarpyEHHbIM SBJINETCA BbIXOAHON Ban peayKTOpa.

PacueT Ha MpoYHOCTHL BLIXOAHOrO Basa MPOBEAEM B COOTBETCTBHUH
¢ hopmynamu pasza. 12.4.

Panee B kauecTBe Marepuana Bana ObUia IPUHATAE CTab MapKH 45:
o, = 900 H/mMM’, o, = 650 H/mm’, o, = 410 Himm’, T, = 230 H/mm’,
T, = 390 H/mm>, w,= 0,1 (cm. Tabn. 12.8).

B cootBeTcTBHH ¢ dopmoii Bana u snopaMu H3rubarownx M., M,
 Bpawatouiero M, momeHToB (puc. 13.2, 6) npeanonoxuTensHo onac-
HBIM CEYEHUEM ABMSIETCS ceYeHHe [ — MECTO YCTAHOBKH NOALIMITHUKA.

Pacuem cevuenun I' na cmamuveckyio npoutnocme. CymmapHsli
u3rubarounii MoMeHT npu ko3dduuumente neperpysku K, = 2,5

M = KoM+ M? =2,5\112,9* +195,6* = 564,6 H-m.

MowmeHTbl COMNPOTHUBNEHHUS CEHEHHS Bana
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W =nd’/32=3,14-40°/32 = 6280 mm*; /¥, = 2 =2-6280 = 12560mm’
HOpMaJ'Ibele H KacaTreybHBIE HanpsH>KkeHus B paccma‘rpusaemom
ceuennn: o =10°M__ /W =10’ -564,6/6280=89,9H/mMm’;

1=10°M, . /W, =10"-2,5-216/12560 = 43H/ mm’.

Yactuble ko3 duumeHTb! 3anaca NpoyHocTH
$,6=0,/0=650/899=72, S =1 /1=390/43=9,.

Obwuii ko3 duumenT 3anaca NPOYHOCTH NO NpeseNy TEKYHECTH

S, =8,.8, /S5 +S2 =72-91/\[1.25 1o =5,6>[S,]=2,0.

CnredogamensHo, cmamuueckas npounocmv eanq ¢ cevenuu I
obecneuena.

Pacuem ceuenun I' na conpomuenenue ycmanocmu. Onpenenum
aMIUTUTY bl HANPSXKEHHH LMK/1A B ONTACHOM CEYEHMU:

o, =0,=M/W=2258 106280 = 36,0 H/mm?;
1,= 1 /2= M J2W,) =216 - 10° /(2 - 12560) = 8,6 H/mMMm>.

BHyTpeHHee koNbLO NOAIUMIHHKA KauyeHHs YCTAHOBIIEHO Ha BaJTy C Ha-
TaroM. [103TOMy KOHUEHTpaTOp HaNPsLHKEHHH B cedeHuu I — nocajika ¢ HaTs-
roM. [To tabn. 12.19 umeem: K/K,=4,3-09=387, K./ K+=2,6-0,9=2,34.

[TocamouHyto NOBEpPXHOCTL Bala MOA MOAWMNHHMK wnudytor (Ra =
= 1,25 mMkm), Kix = 0,89: Ki = 0,93 (cm. Tabn. 12.14). [losepxHocTb
Bana — 6e3 ynpoddenus: K= 1 (¢cM. 1abn. 12.15).

KoadduuunenTs cHikenus npeaena BbIHOCAWBOCTH:

Kop =Ky / Kyo+ 1/ Kpg— 1)/ Ky=(3,87+1/0,89-1)/1=3,99;
Kp =(K /Kyt 11 Kix—= 1)/ Ky=(234+1/093-1)/1=2,42;
[Tpeaensbt BLIHOCIMBOCTH Basia:
c.p=0./Ky=410/3,99 =102,8 Himm";
=1/ Kp=230/2,42 =950 Hmm’,

Kosthduumentsl 3anaca no HOpMajisHBIM M KacaTebHbIM Hamnps-
KeHuaM: S; = O_yp / 6, = 102,8 /36,0 = 2,85; S = T_1p /(Ta + YopTlm)=
=95,0/(8,6 + 0,041-8,6)= 10,6.

3nech W = W,/ Kp=10,1/2,42=0,041.

Kosdp¢HuueHT 3anaca NpOYHOCTH B CeYeHUN [

S=8.5 /5.7 +57 =2,85-10,6/2,85* +10,6* =2,75>[S] =2,5.

Credosamenvno, conpomugnexue ycmanocmu éaia 6 cevenuu I’
obecneuero.
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Koucmpyuposanue kpsiuwiex nooutuntuxoe. KpsillkH noxmun-
HUKOB NPUMEM NMPUBEPTHHIMH: TJIyXHe No puc. 7.2, a; ¢ OTBEPCTHEM
JUIS BBIXOAHOTO KOHLA Bana no puc. 7.3.

PasMepbl KOHCTPYKTHBHBIX 3JIEMEHTOB KPpbillleK NOIIIMITHUKOB
(cm. Tabn. 7.2): BxogHoro (/) v BBIXOAHOTO (2) BanoBs:

Ban D ) ” Bukt 8, 8, C Dy
1 72 6 M8 4 7 6 8 105
2 90 6 M3 4 7 6 8 125

Cmassieanue u ynromuernua. OKpyXKHas CKOPOCTb 3ybHaToro koneca
v=mnd,n/60000=3,14 174,745 - 290,5 / 60000 = 2,7 M/c.

KonraxtHble HanpsxeHus oy = 651 H/mm?. To Ta6a. 8.1 u 8.2
npuHumaem macino H-I-A-46. Cucrema cMa3blBaHMS — KapTepHas.
I'ny6uHa norpyxeHus koneca B MacisHyiO BaHHY A, < 0,25 dy = 0,25 x
x 174,745 = 42 mm (cM. puc. 8.1). IpuHumaeM A, = 25 Mm. Ilpumem
A8 BBIXOAHBIX KOHLOB BAIOB PelyKTOpPZ MaHXEeTHblE YIUIOTHEHHS.
PasMeps! yrutoTHeHni no tabn. 19.16.

Konucmpykyuro Kopnyca UMIMHAPHYECKOTO peAyKTOpa MpHMEM
no puc. 11.1, 11.2. TonmuHa cTeHku kopnyca

' § =1,34T =1,34/216 = 4,98 mm.

B cootBercTBuM ¢ ycnoBuem (11.1) npuHumaem 6 = 6 MM. Ton-
L{MHA CTEHKH KpBIWIKK &; = 6 MM. Pasmepbl oTAeNBHBIX 3JIEMEHTOB
KOpnycHbIX Aetaneit (cm. pa3a. 11.1): iy =3 mm; b= 10 MM; b = 9 MM,
=3 MMm; /=15 mm; Dg =130 mm; A" =48 Mm.

JuameTp BUHTOB 115 COEIMHEHUS KPBILIKH C KOPITyCOM

d =1254T =125¥216 = 7,5 mm.

B coorBetcTBHH C ycnoBueM (11.2) npuHuMaeM M10, uucio BUH-
TOB z = 6. JInameTp oTBEpCTHsS AN BHHTA B Kpbitlike dp = 11 MM (cM.
tabn. 11.1). Jnamerp umnuHopuyeckoro WTHQTA dyy, = 8 MM, TpH
WTH(HTA NOCTABMM B CTHIK KOPITYCa M KPBILLKH,

JlnameTp BHMHTa KpensieHHs Kopiyca K pame dy = 1,254 =125 - 10 =
= 12,5 mM. Tlpunumaem M12, uucno BuHTOB z = 4, MecTa pacrnonoxe-
HHA 3THX BUHTOB 1o puc. 11.10.

Ha puc. 13.3 npuBefieH B kauecTBe npHMepa uepTexX UHJINHAPH-
4eCcKOro peayKTopa.
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13.2. KoncTpyHpoBanHe KOHHYECKOro 3y0uaroro pexykropa

Pacyer xonuueckolt 3yb4aroii nepefauu cM. pasa. 3.4.2. DckusHas
KOMIIOHOBKa pefykTropa npupefeHa Ha puc. 3.13. Tak xak yron penu-
TEJILHOTO KOHyca liecTepHu O; < 30°, npuHHMaeM (opMy BeHUa o
puc. 4.7, a v BHINOJIHAEM LIECTEPHIO 32 OJIHO LieJIoe ¢ BaJIoM. Buelunui
JMaMeTp BeplIHH 3yObeB Koseca dg >120 MM, MpOM3BOACTBO MEJKO-
cepuiiHoe — npuHUMaeM GopmMy koneca no puc. 4.8, a: d, = 95 Mm, I =
=71 MM, & = 5,5 MM, S =20 MMm.

Jlns nepepauu Bpatuawooiero Mmomenta I = 2934 - 10° H-MM ¢ ko-
jleca Ha BaJl NPMMEHUM LUNOHO4YHOE coepuHenue. LlnoHka npusmaru-
yeckasd (cM. Tabn. 19.11): b = 18 mm, 2 = 11 MM, #; = 7 mm. [Jnuna
WIMOHKH / = 63 MM.
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Pabowas mnuna wmonku J, =1 - b = 63 — 18 = 45 mm. Toraa pac-
YETHERIC Hanpsm(emm CMATHUA

o o 2T _2:2934-10°

M odh-1)l,  60(11-7)45

=543 H/MMZ,

yTo MeHble [o]., = 140 H/MM® 0s cTansHoil CTYTHLBI KOJIeca.

Jlns nepenauu Bpawaromero Momenta 7= 97 . 10° H-mm co wkuBa
Ha BXOAHOM Baj peAyKTOpa NMPHMEHUM UINOHOYHOe coeauHeHue. Haii-
J€M IUaMETP B CPEIHEM CEHEHHMM KOHMYECKOro yuacTka JJIHHOM / = 54 MM:

d, =d—0,05/=36-0,05 54 =333 mm.

Hlnonka npuamatHueckas (cM. Tabn. 12.5): b = 6 mm, # = 6 MM,
f; = 3,5 mM. JlnvHa wnoHku I =45 mM, pabouas yinHa [, =/-b=45-6 =
=39 MM.
PacueTHble HaNpsHXKEHUA CMATHA
N 2:97-10°
™ dy(h-1)l,  333(6-3,5)39

=59,7 H/mm?,

4TO MeHbILE [G]e, = 90 H/MM® 111 uyryHHO# CTYNHLE! LWIKKMBA.

ITpuHrmaeM no pekoMeHganMu pasfd. 5.1 mocagky kojeca Ha Bas
@60 H7/s6. [IpoBepuM, obecnieumT JIM 3Ta NocajKa OCEBYIO GpHKCaLuIo
KoJeca, Harpy>keHHOro oceBoi cuioit F, = 905,6 H.

HcnoneayeM MeToauky noabopa nocanok ¢ HaTArOM, M3JIOKEH-
Hy1o B pasa. 5.3.

CpenHee KOHTaKTHOE JaBlieHUe NpU cOOpKe 3anpecCcOBKOH

KF, 3,5-905,6

p=—L= =2,96 H/mm’.
ndilf 3,14-60-71-0,08
Hpyrue BequyHHbE (MKM):
b ‘ u I & | [Vmin
2,8 | 13,2 | 0 | 160

TTockonbky MUHHMATbHBIE Hatar nocanky 860 H7/s6 Ny, = 30 mxm
(cm. Tabn. 5.5) Gonbiue TpeGyeMoro [Nlmin = 16,0 MkM, To BbIOpaHHas
nocanka obecrieuuBaeT oceBylo GukcalMio kosneca Ha Bamy. CGopxa
Koneca 6yAeT BbinoJiHeHa 3anpeccopkor. Cuia 3anpeccoku F,, = 148 kH.
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s mepenady BpalLaloLiero MOMEHTA ¢ Bajla Ha 3Be3/10YKY TaKkKe
NpenBapUTEIbHO MPUMEM LUMOHOYHOE coeanHeHue. 1lInonka npusma-
taueckad (cMm. Tabn. 19.11): 6 = 12 MM, 1 = 8 MM, £; = 5 Mm. [iHHa
wnoHkH / = 50 MM, pabodas aavHa mnonku [,=/—5=50-12 =38 mm.

PacuyerHbie HaNpsXKEHHA CMATHS

5 o 2T - 2:293,4-10°
™ d(h-n)l,  40(8-5)38

4TO MeHbLue [Gle, = 140 H/MM® 115 CTanBbHOM CTYNHLBE 3BE3I0UKH.
OceByto ¢HKcauMio 3Be310YKH Ha Baly obecrneunBaeM IOIKATH-
€M UITHLIEBOMR raiKO# CTyNULBI K 3alUIEHHKY Baja.
Onpedenenue peaxyuii onop. PacyeTHbie CXeMbl 11 ONpeaeeHus
peaKLIui Orop BANIOB KOHHYECKOTO PEyKTOpa fIPUBEAEHEI Ha pHc. 13.4.

128,7 H/mm>,

a) Y \Fy
[4
X
[
) Y
[}
X
L
B o l5 lg
Puc. 134

Jlvineiineie pazmeps! (MM) OepyT 1o KOMNOHOBO4YHOH cxeme puc. 3.13:
L =25 5L=78,1=90,1,=45, Is=220, ls = 90, d,) = 66,846, d,,=209.
Cunsl B 3auernenuu: 7, = 2608 H, F, = 284,6 H, F,, = 905,6 H,
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F.» =905,6 H, F,» = 284,6 H. Cuna, neiicTsyroluas Ha BbIXOIHON Ban
CO CTOPOHBI UenHoM nepexauM, Fy = 4260 H. JIunvsa UEHTPOB 3B€310-
Y€K M0 YCIOBHIO PacloOXeHa ropusoHTanbHo. Cuina, AEHCTBYOLWIAs
Ha BXOAHO#M Bajl CO CTOPOHbI PEMEHHO#M nepenaun, F, = 1685 H. Jlunus
LCHTPOB WIKMBOB MO YCIIOBHIO PACTIONOKEHA FOPU3OHTAIEHO.

Bxoonoii éan. Peakumu or cun B mockoctu XOZ:

M, =0; Foh—Rer b=0;
Ry =F 1,/1,=2608-25/78= 835,9 H.
TM;=0; F(h+h)-Rarb=0;

Rar=F (i +1) /1, =2608 (25 + 78) / 78 = 3443,9 H.

[Mposepka: ZX = —F, + Rar — Rer = —2608 + 34439 — 835,9 = 0 —
peakuny HaHAeHbI [PaBUILHO.
Peakumu ot cun B mockoct YOZ:

ZMA=0', Faldm;/Z-RBBlz—Frl ll—Fp(12+l3)=0',

Ryp = [Fay dwi | 2= Fp i = Fy(hy + 1)) / = [284,6 - 70,1025 /2 —
—905,6 - 25 — 1685(78 + 90)] / 78 =-3791,6 H.

3HaK MUHYC O3HA4aeT, YTO NECHCTBUTEIbHOE HAMpPAaBICHHE Peak-
UMM Rpp NPOTHBOMOIOKHO NPEABAPUTENEHO 3aJaHHOMY, KOTopoe Obl10
MPHHATO COBMAJAICUIMM C HalpaBieHUeM ocH Y.

IM=0, Fadm ! 2-Fo(h+h)—Raph-F,5=0;
Rup={Fadm/2-Fa(h+5L)y-F,5/5=[284,6-70,1025/2 -
~905,6 (25 + 78)— 1685 - 901/ 78 =-3012,2 H.

JleficTBUTENBHOE HaNpaBiieHHE peakuuHd Rag MPOTHUBOMOIOKHO
NpeABapUTENBEHO NPUHATOMY.

[MpoBepka: XY = —F,; — Rag + Rsp + F, = -905,6 — (-3012,2) +
+(-3791,6) + 1685 = 0 — peakuuu HaitaeHbl NPABUIILHO.

CyMMapHble peakifiu Onop AJIs pacueTa NOAIMNNHHKOB:

R =R, =Rl + Ry =4/(-3012,2)? +3443,9* =4575 H.

Ry =Ry =[R% + RY =/(=3791,6)" +835,9* =3883 H.

Beixoonoeii ean. Peakuuu ot Wl B NNOCKOCTH XOZ:



IMp=0; F li—Rvls=0;
Rer=F,1,/15=2608 - 80 /220 =948,4 H.
M- =0; Rer Is—F,(Is— 1) = 0;
Rar=F, (Is— 1) / I; = 2608 (220 — 80) / 220 = 1659,6 H.
lMposepka: £X = —Rgr + F, — Rrr = —1659,6 + 2608 — 948,4 = 0 —

peaKury HaiaeHb! IPaBUIILHO.
Peakuuy ot cva B iockocTu YOZ:

Mz =0; ~Fodp!2+Fali—Rels + Fy(Is+1)=0;
Rp=[Fadu!2+ Foly+ Fy(Is+ 1)}/ Is={-905.6 - 224,9625/2 +
+284,6 - 80 + 4260(220 + 90)] / 220 = 5643,2 H.
SM-=0; Ropls—Fp dm /2 ~-Fa(ls—1)+F,ls=0;
Ren=1Fadm!2+Fa(s— l)—Fyls]/ Is=[905,6 - 224,9625 /2 +
+ 284,6(220 — 80) — 4260 - 90] / 220 = -1098,6 H.

JlelicTBHTENIEHOE HAnNpaB/ICeHHE peakLWH Rpg NPOTHBOMOJIOXKHO
ApeaBapHTEIbHO NPHHATOMY.

[posepka: XY = Rpgg —F,» + Rrg — F, = (-1098,6) — 284,6 +
+5643,2 - 4260 = 0 — peakuuH HalaeHbl NPABHABHO.

CyMMapHbI€ peaKkLnH Onop A/ pacyeTa HOALHMTHHUKOB!

Ry =Ry =Rl + RY =+/(~1098,6)? +1659,67 =1990 H.

Ry =Ry = RZ + R% =4/5643,27 +948,47 =5722 H.

Hodbop noowunnuxoe o1a exodHo20 eana. Yactora ppalieHus
BXOIHOTO Bajla pelyKTopa ¢ yueToM (hakTH4YeCKOro 3HaueHHs fepeaaroy-
HOTO YHC/1a PEMEHHOM Mepefiadn 1 = n, / uy, = 1432/ 3,19 = 4489 MHH",
d = 45 mm; TpeGyembldl pecypc MOAWMITHHKOB L', = 60000 4. Cxema
YCTaHOBKU MOJALUMITHHKOB — gpacmsaxcky. PajuanpHble peakunu onop:
R.A=4575 H, Rz = 3883 H. Ban HarpyxeH oceBoit cunoit F,; = 284,6 H.
Bo3moxHBI KpaTKOBpeMeHHBIE Neperpysku a0 150 % HoMmHMHalbHOH
Harpy3ku. YcloBus KCMNyaTalWH NOAWMNHUKOB — oObrdHble. Oxu-
Naemas TemrepaTypa paboTsl £s = 50 °C.

Pacyer Benem B nocneqoBaTeNbHOCTH, H3NOXEHHO#H B pa3f. 6.3,
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TIpeosapumenono npunuMaem ROOWUNHUK PONUKOBbLI KOHUYECKUT
nezkoyi cepuu 7209A4. 3 1abn. 19.24 ang >Toro noAIIMIHUKA BBEITUCHI-
paem: C, = 62700 H; e = 0,4; Y = 1,5. Jins onpenenexus OCeBbIX HArpy-
30K Ha ONOPBI NPUBEEM CXEMY Harpyxenus ana (puc. 13.4, a) k Bu-
1y, PEICTaBAEHHOMY Ha puc. 6.4, 6. Tlonyunm R,y = Rz = 3883 H, R, =
=Ra=4575H, F,=F, =284,6 H.

OnpenenseM OceBble COCTaBASIONINE,

R =0,83eR, =0,83 - 0,4 - 3883 = 1289 H:
Ry»=0,83eR,=0,83-0,4-4575=1519 H.

Tak kak R, < R, (1289 < 1519) u F, > Ry~ R,; [284,6 > (1519 —
- 1289) = 230], To B cooTBeTcTBHM ¢ Tabn. 6.2 HAXOZUM OCEBBIE CHITBI,
Harpy)Ka}omue MOALUMUITHUKU:

Riy= Ry=1289H; Rpn= Ry +F, =1289+284,6~1574 H.

OrnotueHre Ry / (VR.1)= 1289 /(1 - 3883) = 0,33, uro Menbiue e = 0,4
n s onopel I: X= 1, Y= 0. OtHowenue R, / (VR,) = 1574 /(1 - 4575) =
= 0,34, uro Menbine ¢ = 0,4 u ans onopbl 2: X=1u Y= 0,

OKBHBaJIEHTHbIE AMHAMUYECKHE HArpy3ku npu Kz = 1,4 (cMm. Tabu.
6.4 1. 3) m K1 = 1 (fp6 < 100 °C, Tabn. 6.5):

Rey= VXR.KsKr=1-1-3883-1,4.1=5436H;
Rey= VXRKgKr=1-1-4575-1,4. 1= 6405 H.

PacueTHblit pecypc noammumHuka Gonee HarpyXeHHOH onopel 2
npH a3 = 0,6 (00bI4HBIE YCIIOBHS NIpUMEHEHNHd, cM. ¢. 142), p = 10/3 =
= 3,33 (poanKoBbIH NOAUNITHHK)

10° 627007 10°
Froar = aZ{REJ on 0 6( 6405 J 60-aagg 63

310 MmenbLue Tpebyemoro pecypea L'yom = 60000 4, nostomy Ha-
MeYeHHbIN nomuuiTHuk 7209A He nogxoauT.

s Oanvreiiuux pacuemos npumem NOOUWLUNHUK KOHWYECKUll ponu-
Kkoewiit cpedneii cepuu 73094. Yz tabn. 19.24: C, = 101000 H, e = 0,35,
Y = 1,7. ns onpeaeneHus oceBbIX HArpy3OK Ha OMOPBI NPUBEAEM CXEMY
HarpyxeHus Bana (puc. 13.4, a) K BUAY, NPEACTABIEHHOMY Ha puc. 6.4, 6.
Monyuum: R, = Rs =3883 H, R,=Ra=4575H, F,= F,; =284,6 H.
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OceBble COCTaBNAIOLIHE
R, =0,83eR,, =0,83 - 035 3883 = 1128 H;
R, =0,83¢R,=0,83-0,35-4575=1329 H.

Tak kak R < Rp (1128 <1329 u F,> Ry — R [284,6 > (1329 —
—1128)=201], T0 B COOTBETCTBHH ¢ Taba. 6.2 RaXOAKUM OCEBbLIE CHIIBI,
Harpy>xarouuye NOALIHUITHUKH

R,=Ry=1128H; R,=R, +F,=1128+284,6~1413 H.

Ornowense R, /(VR,)) = 1128 / (1 - 3883) = 0,29, 410 MeHbLIC € =
= 0,35 u ana onopel 1: X =1, Y= 0. OtHowene Ry / (VR,) = 1413 /
/(1-4575) = 0,31, uro Menblue e = 0,35 1 gna onopst 2: X=1u Y =0.

Takum o6pa3zoM, S3KBUBaJIeHTHEIE AMHAMHYECKHE HArpy3kH, KaK W
paHee: Rg; = 5436 H; Rg; = 6405 H.

PacueTHbiii pecypc noawunHuka Oonee HarpykeHHoH onopsl 2
npu an = 0,6 u p=3,33

6 3,33 6
A, 2 L 06(10]000J 0 517036«
R;) 60n 6405 ) 60-4489

Jto Gonbue TpebyeMoro pecypca L'jgen = 60000 4, nosromy Ha-
MedeHHbIK noaunHuk 7309A moaxoaut. OCHOBHBIE pa3Mepbl NMOAd-
wMnHuKa: d = 45 mm, D= 100 mm, 7= 27,5 MMm.

Ioobop noomunnukos 01a esixo0n020 saa. Yactora BpalieHus
BBIXOJOHOI'0 Bajla ¢ YYETOM (baKTl/l'-leCKOI‘O ?:Ha‘-leHPlﬂ nepe,uaToqﬂoro
yucna penykropa n = 448,9 /3,182 = 141,1 mun™', d = 50 mm; Tpebye-
MbiH pecypc MOAUMIHHKOB L'jge = 60000 u. Cxema YCTaHOBKH MOA-
IIMITHUKOB — 8pacnop. Paguansubie peakiuu ofnop: R,p = 1990 H, R,r =
= 5722 H. Ban HarpyxeH oceBo# cunoit F,; = 905,6 H. Bozmoxus!
KpaTKOBpEMeHHble neperpysky o 150 % HOMMHaNBHOH Harpys3ku. Yc-
JIOBHS SKCIUTyaTallHH MOJIIMITHHKOB — 00bIuHbIe. O)kKazeMasd TeMrepa-
Typa paboTsl £,,5 =50 °C.

IIpedeapumenbHo NpuHUMAaEM NOOWUNHUK DONUKOBBIH KOHUYEeCKUU
nezkou cepuy 72104, V3 1abn. 19.24 ans 31010 NORUIMMHHKA BHIMTUCHI-
BaeM: C, = 70400 H; e = 0,43; ¥ = 1,4. [{na onpeneneHns OCEBBIX Ha-
rPY30K Ha OMopsl NPUBEEM CXEMY HarpyxeHus Bana (puc. 13.4, 6) k
BHAY, NPEACTaBICHHOMY Ha pvc. 6.4, a. [Tonmyuum R,) = Ry = 5722 H,
Ry=Ra=1990H, F,= F,;=905,6 H.
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OnpeaensieM OCEBbIE COCTABIISIOLIUE:
R, =0,83eR,; =0,83 - 0,43 - 5722 = 2042 H;
R;>=10,83eR,,=0,83-0,43.1990= 710 H.
Tax kak Ry > R; (2042 > 710) u F,> 0 (F, = 905,6), TO B COOTBETCT-
gHH C TabN. 6.2 HAXOAMM OCEBBIC CHIThI, HATPYXAIOLLUE FIOJUIMITHHKH:
Ra= Ry=2042H; R,=R, +F, =2042 + 905,6 =2947,6 H.

OtHowenne Ra / (VR,) = 2042/(1-5722) = 0,357, uTo MeHblue
e = 0,43 n qna onopul I: X = 1, ¥ = 0. OtHowenue R,/ (VR,) =
=2947,6 / (1 - 1990) = 1,48, uro Gonbe e = 0,43 u ans onopwl 2: X =
=04nY=14
OKBHUBAJIEHTHBIE IMHAMUYECKHE HATPY3KH npu K= 1,4 u K7 = 1:
Rei=VXRuKsKy=1-1-5722-1,4-1=8011H;

Rex=(VXR.y + YRp)KsKr =
=(1-0,4-1990+ 1,4-2947,6)1,4 -1 =6892 H.
PacueTHrill pecypc Gosiee HarpyXeHHOro MNMOJIWMIIHUKA OnophI |
npu dy = 0,6 u p = 3,33
P 6 3,33 6
c,) 10° _, 6(70400) 10

=a — =
Lroan 23(1&5 60n  { 8011 60-141,1

=98540 u.

D10 Gonblue Tpebyemoro pecypea L'iom = 60000 4, nostomy Ha-
MeueHHbIl noawunuuk 7210A noaxoaur. OCHOBHBIE pa3Mepbl MOA-
wunuuka: d = 50 mm, D =90 MM, 7= 22 MM.

Beibop nocadox koney nodwiunHuxog. BHyTpeHHHE KObLIA
MOALINMHAKOB BXORHOTO U BBIXOAHOrO BaJIOB NOABEPIKEHBI LMPKYI-
LHOHHOMY Harpy>XeHHIo, HapyXHble — mecTHoMy. Jlnsa Gonee Harpy-
>KeHHOrO MOAIMNHUKA BxoaHoro Basa Rg/ C, = 6405 / 101000 = 0,063.
[lo 1a6a. 6.6 BEGUpaeM nosie aonycka Bana k6. Jlia Gonee HarpyxeH-
HOro nopimumHuKa BelxogHoro Bana Rg/ C, = 8011/70400 = 0,114 -
none gonycka k6. Io Ta6n. 6.7 nons AOMYCKOB OTBEPCTHH kopnyca /7.

Hocmpoenue sniop momenmoé u pacuenmbvt 8a108 HA NPOYHOCMb
8LINONHAEM NOOOORO MOMY, KaK Mo ObLI0 NOKA3AHO O4A YyurunOpuye-

cxo20 pedykmopa (cM. pazn. 13.1).
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Koucmpyuposanue cmakana u Kpsiutek noouiunnuxos. IlpuMem
JUIs OTIOP BXOJIHOTO Baia KOHCTPYKUHMIO CTakaHa no puc. 7.1, 6. Pasme-
pbl KOHCTPYKTHUBHBIX 3JIEMEHTOB CTaKaHa (MM):

Bunr
D Da i) 82 C D,‘, {
d z

100 | 120 10 12 MI10 6 10 160 5

TTockosnibky cTakaH fnepemMeniatoT Mpu cOopke A peryJupoBaHUs
OCEBOFO IMOJIOXKEHH] KOHUYECKOH 1IecTepHH, MpUHUMaeM MOCaAKy CTa-
xaHa B kopryc 120 H7/js6.

KpblLIKM NOALIMMHUKOB MPUMEM NPUBEPTHBIMM: Ui BXOQHOIO
Bana (/) nmo Tuny puc. 7.2, ; At BRIXOAHOrO (2) — mo Tumy puc. 7.2, a, 6.
Pa3Mepbl KOHCTPYKTHBHBIX 31IEMEHTOB KPbILIEK {MM):

Bunt
Ban | D 5 8, 5, c Dy
d z
1 100 7 M10 6 9 7 10 160
2 90 6 M8 4 8 6 8 125

Cmazsreanue u ynnomuenua. OKpyXHag CKOpOCTh KOHHYECKOIO
KoJeca
v=mnd,;n/ 60000 =3,14 224,96 - 144,4 / 60000 = 1,7 m/c.

KoutakTHble HanpskeHUs oy = 584 H/mm?. Tlo Tabn. 8.1 u 8.2
npunrumaeM Macno M-I'-A-32. Cucrema cma3sbpiBaHui — KapTepHas.
[1y6uHa norpyxeHus KOHHYECKOTo KOJIECA B MacJIsIHY1O BaHHY A, = 35
MM (JIOJDKHB! ObITh MOJHOCTBIO MOrPYXEHBI 3yObs KoNeca).

IlpuMeM nJjis BXOAHOrO Bajsa PeAyKTOpa MaHKETHOE YIUIOTHEHHE
(cm. Tabn. 19.16), a ans BLIXOAHOrO Bajla — KOMOWHHPOBAHHOE: YILIOT-
HeHue yrpyro# craabHol wailiboit no Tumy puc. 8.20 B coueranuu ¢
HefeBBIM YIIOTHEHHEM U GopMoii KaHaBku no puc. 8.21, a.

Koucmpykyuio xopnyca koHHHeCKOro peaykTopa npuHUMaeM 1o
THny puc. 11.15.
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Tomuura cTenku Kopnyca
§=1,3%T =134293,4 =538 mm.

B coorserctBuM ¢ ycnoueM (11.1) npunumaem & = 6 mMm. Ton-
IIMHA CTEHKY Kphillik &) = 6 MM. Pasmepsr npunuBa uis pazmelieHus
KOMIUIEKTA Bajla KOHU4ECKOi wecTepHu: Dy = D, + 5= 160 + 5 = 165 MM,
D'y = 125D+ 10=1,25- 120 + 10 = 160 mm. [Ipyrue 3neMeHTbl KOp-
oyca (cM. pasa. 11.1): iy =3 mm; b = 10 mm; by = 10 Mm; = 3 mm;
=12 mm; Dg =130 Mmm; ' = 63 MMm.

JluameTp BUHTOB JUIS COEAMHEHHS KPBILIKK C KOPITYCOM

d=1254T =1,253293.4 =83 mm.

B cootsercTBuH ¢ ycnosueM (11.2) npunumaem M10, uucio BUH-
TOB z = 8. JlHamMeTp OTBEpCTHUA U1 BUHTA B KpbIlLKe dy = 11 MM (cM. Tabn.
11.1). lnameTp koHuueckoro WTHdTA dyy = 8 MM.

JnameTp BMHTa KpeTUICHUs Kopriyca Kk pame (mute) dy = 1,25d =
=1,25- 10 = 12,5 mm. JIpunumaem M12, yucno BunTOB 2z = 4. Jlnametp
OTBepCTMS A4 BUHTA dp = 15 MM (cM. Tabn. 11.1). Mecra kperienus
peaykropa K pame (naute) opopmisem no puc. 11.8. TonwwuHa nans —
20 mM; Ay = 50 MM; miybuHa HuiiM — 27 MM; LIMpHHA ONOPHOH MNo-
BEPXHOCTH — 45 MM.

Ha puc. 13.5 npuBeneH B kauecTBe NpuMepa YEpTe KOHUMECKOro

peaykTopa.

13.3. KoncrpyupoBaHHe 4¢pPBAYHOI0 peAyKTOpa

PacueTr uepBa4HO# nepegadu cM. pasa. 3.4.3. DCku3HAs KOMIIO-
HOBKa peaykropa mpuBeaena Ha puc. 3.15. [lo ycnoBuro npumepa —
NPOM3BOACTBO cpeaHecepuitHoe. fIpuMeM NepBOHa4abHO LICHTP Hep-
BAYHOrO Kojieca JMTOH u3 ceporo uyryHa Mapku CH30, BeHew Hannas-
neHHblil. MOpMbl HAIUIaBNEHHBIX BEHLIOB, NPEACTAaBJICHHbIE Ha pHC.
4.13, paBHoueHHbl. Brifepem BapraHT 10 puc. 4.13, 6.

Mo dopmynam paza. 4.1 u 4.6 NOTYHCHBI CICAYIOLIME pa3Meph
KOHCTPYKTHBHBIX 3IEMEHTOB YepBAYHOrO koyieca (MM);

d | de | W | b | s | s
71 | us | o7 | 3 | 16 | 20
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Pa3Mepbl KOHCTPYKTHBHBIX 3JIEMEHTOB YepBsAKa NPHBEIEHbI HA PUC.
3.15. YTouHeHHe 3THX pa3MEpOB MOXET MPOM30HTH B MpoLecce KOHCT-
PYMPOBaHHSs ONOp, KpbILIEK MNOALIMITHHKOB, YIUIOTHEHHH, KOpITyCa.

Jna nepenauu Bpawarowero momenra 7 = 800 H-m ¢ yepBauHoro
KoJjieca Ha Ban MPUMEHUM coedurerue ¢ Hamazom. IlpuMeM nipenBapH-
TE/IbHO B KaueCTBe MaTcpHaia Bajla cTaib Mapkd 45 (o = 650 H/MMZ,
E, =21"- 10° H/mm?, w = 0,3; Tabn. 12.8), Matepuana HeHTpa kofeca
uyryn Mapku CH30 (o, = 140 H/mm, E; = 0,9 - 10° H/mm?, H2 =0,25).
[Nonb3ysack MeTOAMKON noabopa MOCANCK C HATATOM, M3JIOKEHHOW B
paza. 5.3 (npumep noabopa nocanaku cM. pasa. 13.1 HacToauIed rnasr),
noyiydaeM npu cbopxe 3anpeccoskoi:

K| rl o] 6] || M| Pl | (o | [Viom
3 0007] 61 [132|132] 0 | 1452 | 43,75 | 947 | 108

[1o ycnoBuio Npo4YHOCTH YYTYHHOTO LIEHTpa NMocaiKy BelOpaTh He-
BO3MOJKHO, TaK Kak MaKCHMaJIbHO JOIYCTUMBIi MO MPOYHOCTH LEHTpa
HAaTAT [N]max MEHBILIE MHHHMAILHOrO HeoOXomuMmoro HaTAra [Nm
(108 mMxm < 145,2 Mkm).

Ecnu ocylllecTBUTb COEMHEHHE HarpeBOM KoJleca, TO H3MEHAIOT-
s Creflyloiye BeIMUHHbI (OCTaNIbHBIE COXPAHAIOT CBOM 3HAYEHHS ):

f | P ! 5 | [V
0,1 | 42,7 | 92,6 | 106

B 31OoM cityyae Taioke HEBO3MOXKHO NMOAOOpaTh MOCaaKy, TaK Kak
[Mmax = [N]iun (108 MkM =~ 106 MkM).

CnenoBatenbHO, cepblif YyT'yH B Ka4eCTBE MaTepHaia 11 LEHTpa Kosie-
ca HenipurogeH. [IpHMeM is LeHTpa cTanb Mapku 45 (o, = 540 HmMe, oM.
tabn. 12.8). Ecau coenuHenne koneca ¢ BaioM OyneM oCylleCTBIATH
aanpeccosxoﬁ, TO IO CpaBHeHHK) C HepBblM Bapnal-n‘om pacqe'ra HU3ME-
HATCA CNIeQYIOUINE BETMYHHBL:

5 | Muwn | [Pluac | [O)mex | [Moax | Hocamka | F,

66 | 79 | 172 | 186 | 199 | H/u7 | 321268

[locanka Bpibpana ¢ moMoukIO Tab. 5.5 no ycnoBHAM: Ny > [Nmn
(81 MKM > 79 MKM) ¥ Npay < [N)max (123 MM < 199 micm).
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Ecnu coefiHeHHE OCYIIECTBHTL HATPEBOM KIECa, TO HIMEHATCH
CJIEAYOL{HE NTapaMeTphl:

S/ | p ' o l [Mun | l'locam(a| t,°C
014 | 305 | 33 | 462 | H6 | 134

Jna BeibpanHoi nocank¥ Npin > [Npin (52MkMm > 46,2 MKM) H
Nax < [V)max (87 MKkM < 199 mkM), cM. Tabn. 5.5.

OxonuatenbHO BbIOMPaEM A1 COENMHEHHS YePBAYHOTO KOJeca ¢
ganom D71 H7/16, cnocob cbopku — Harpes koneca 10 TeMIepaTyphl
134 °C.

Pacuem wnonounsix coedunenuit. [lns nepenaud Bpawaioero
momenra T = 55,5 - 10° H-MM CO LikvBa Ha Ban YepBAKa NPHMEHUM
wnoHoyHoe coeunenue. 1o Tabn. 19.11 nns nuamerpa Bana 30 mMm:
b= 8,0 Mm, A =7 MM, {; = 4 mm. Jlnuna mnouku / = 32 mm, pabouas
AJMHA WIOHKK [,=1- b =32 — 8 =24 mm.

PacueTHele HANPSXEHUT CMATHUA

2T 2-555-10°

O = = =51 H/mm?,
d(h—1)l,  30(7-4)24

4TO MeHbLUE [G]o = 90 H/MM? 115 4yryHHOR CTYNHLb! LIKUBA.

Jlns pacuera LUMOHOYHOTO COEIMHEHUS HA KOHHYECKOM KOHLE Ba-
Ja YepBA4HOro Kojieca HaieM AHaMeTp B CPEAHEM CEYEHHH y4acTkKa
anuHoi I = 84 mm:

dep=d—0,05/=56-0,05-84=51,8 mm.

[Inouka npusMatuyeckas (cM. Tabn. 12.5): b= 14 mMm, 1 =9 mm,
4 = 5,5 mm. Jinuna wnouku [ = 80 MM, paGoyas jymua [,=/—-b=80-14=
=66 MM.

PacuerHble HanpsxeHUs CMATHA NpH Nepejaye BPALIAKOUIEro MOo-
menta 7= 800 - 10° H-mm:

N 2-800-10°
*dy(h-1)l,  51,8(9-55)66

4 H/mm?,

YTO JOMYCTHMO MPH yCTAHOBKE CTAIBHOM NOMyMydT! ([Glo, = 140 HiMMY).
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Onpeoenenue peaxyuti onop. PacuetHble cxeMbl A7 onpenene-
HHS peaKkuuii Ornop BaJOB YEPBAYHOrO pefyKTopa NPHBEAEHbI Ha PHUC,
13.6 npwu BpaleHny sana yepBsaka (¢ NpaBoif Hape3KoH) MO Xony 4aco-
Bo# ctpesiku. Cwibl B 3auervienuu: F,, = F,; = 1529 H, F,; = Fp="7055 H,
F,. = 2606 H. Cuna, nedcTByiolasd Ha BXOJHOH KOHELl Bajia YepBAKa,
ofnpejesieHa U3 pacyeTa PpeMEHHOMN nepefaduu v cocTasnseT F, = 968 H.
Cuny, AeHCTBYIOULYIO Ha BLIXOJHOM KOHEL Bajia YepBAYHOro KoJjleca,
npuMeM B COOTBETCTBUM ¢ pekomeHaauuamu I'OCT P 50891-96

F, =125JT =125./800 =3535 H.

Ha puc. 13.6 I5 u ls — 310 paccrosiHus Mexay TOUKaMH TpUIoxKe-
HUSA K MOAUIMIHUKAM paJHajibHbIX PEaKLMi COOTBETCTBEHHO Ha Baly
uepBsiKa U UepBsYHOro kosneca. Ix Haxonsar mo 3aBUCUMOCTSAM, NpHBe-
AeHHbIM Ha c. 132 (cM. Takoke puc. 6.2).

R‘ N
y R ’
18 R
ds Rar e
0 Zv A £ 2
AR . Reg €
fir /v' a2
ls
s |
/
X Fx t”a )
y
y 4 £
cl R
L -’ £

Puc. 13.6

Hnn sana uepseaxa npumem npedeapumenbHo ROOWUNHUKY PONUKO-
svie konuyeckue 7208A4. CxemMa yCTaHOBKH MOAMMITHHKOB — gpacnop. W3
Tabn. 19.24 seimuceiBaem: d = 40 mm, D = 80 mm, T= 20 Mm, e = 0,37.
PaccTognue Mexay 3arsiednKamu Bajia 110 KOMIIOHOBOUYHOM cxeMe [ =
= 200 mM (puc. 3.15). Torma paccTosHue MeXIy WMPOKUMH TOpLIAMH
HapyXHbIX KOMEell NOMIUMUIHUKOB [, = L, + 2T =200+ 2 - 20 = 240 mm.
CMellense TOUKH NPWIOKEHUS PAJUATBHOM PeakiuH OT TOpLa Moj-
ILHMTTHUKA
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a=0,5[T+(d+D)e/3]1=0,5[20 + (40 + 80) 0,37 /3] = 17,4 mm.
Hckomoe paccrosiHue /3 paBHO
L5=1,-2a=240-2-17,4 ~ 205 Mm.

HAnnr eana wepeauHozo Koneca npumem noOwWUNHUKY POTUKOGLIE
xonuveckue 72124. CxeMa yCTaHOBKM NMOALIMNHUKOB — @pacnop. W3
1abn. 19.24 BeinuceiBaem: d = 60 MM, D = 110 mm, T= 24 MM, e = 0,4.
PaccTosiHHe MEXIY 3arvieddkaMH Bala Mo KOMIOHOBOUHOM cxeMe /; = 80 Mm;
MEXKAY LIMPOKMMH TOPLAMH HapY>KHBIX KoJel noumnuukos /, = 80 + 2 x
x 24 = 128 mM. CmellieHHE TOUKH TMPUIOKEHUS pafHaIbHON peakiiuu
OT TOpUA NMOALIMITHUKA

a=0,5[T+(d+D)e/3]=0,5[24+ (60 +110) 0,4 / 3] = 23,3 Mm.
OTcroa UCKOMOE pacCTOsSHUE /g paBHO
lo=Il,~2a=128 2233 ~82 Mm.

Jpyrue nvHelHble pa3zMepbl, HeoOXOAUMBIE IS OMpEAeNeHHs pe-
akyH, 6epeM no KOMIOHOBOYHOH cxeMe (CM. puc. 3.15) u pesynbra-
TaM npeaplaylero pacuera: /; = 100 Mm, ,, = 102 mm, d) = 78,75 Mm, Iy =
=120mmMm, /s =41 MM, d) = 226,8 MM.

Ban uepeaka. V3 ycnoBus paBeHCTBA HyJIO MOMEHTOB CHIT B OIO-
pax 4 v b no puc. 13.6 umeem:

— B TU1ockocTd XOZ

Rar=Ryr = F,/2=1529/2=764,5 H;
— B mnockoctd YOZ
My =0; -Foh+F L+ Fad/2-Regl=0;
Reg=(-Fy i + F, L+ Fo d /12y ,=(-968 - 100 +
+2606 - 102 + 7055 - 78,75 /2) /204 = 2190 H;
M =0;-F,(h +B)+Rag - Fo (b—-h)+ Fa di /2=0;
Rap=[F,(h+h)+ F, (- L) - Fa di/2]/15= [968(100 +204) +
+ 2606 (204 — 102) — 7055 - 78,75 /2] /204 = 1384 H.

Mposepka: £Y = — F,+ Rap — F, + Rgp = -968 + 1384 — 2606 + 2190 =
= () — peakLHH HalIeHBI MPAaBWILHO.
CyMMapHble peakuH onop JUifl pacyeTa NoALIHITHHKOB:
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R, =R, =[R2 + 2 =1384% +764,5* =1581 H.

Ry = Ry =[R2y + R% =+/21907 +764,5* =2320 H.

Ban yepeaunozo xoneca. VI3 ycnosus paBeHCTBa HyJIO MOMGHTOR
cun B onopax [ u E no puc. 13.6 umeem:
— B mtockoctu XOZ

Ry =Rer=F,/2=7055/2=35275 H;

— B IUIOCKOCTH YOZ

IMy=0; —Fpdy/2-F.Is + Rgs Is=0;
Res=(Fndy |2+ F.15)/ ls=(1529 - 226,8/ 2 + 2606 - 41)/ 82 = 3417 H;
ZME=O; RﬂBlé‘i'Fr(I(,“ls)—Fazdz/z=O;

R.L[B=[F02 d2/2—F, (l(,- l5)]/l(,=
=(1529-226,8/2-2606-41)/82=811H.

IIposepka: LY = Ryg+ F, — Rgg = 811 + 2606 — 3417 = 0 — peakuum
HaiJeHBI NPaBUJIBHO.
CyMMapHBIe peaKLiu Orop:

Ry =R + R: =+[8117 +3527,5* =3620 H.

Re = R% + RE. = /34177 +3527,5% =4911 H.

HanpaBnenue KoHconbHOH Harpy3ku Fx 3apaHee He HM3BECTHO.
[ToaToMy oTAENbHO -HAXOAAT peakUMH OMNOpP OT JAeHCTBHA CHIbl Fy.
[lonHylo peaxkuMiO KaXXJ0H ONOpbl, COOTBETCTBYIONIYIO HauGonee
OMaCHOMY CJIy4al0 HAarpy>keHHs, HaXOAAT apUBMETHYECKUM CYMMHPO-
BaHHEM Pe3YJIbTHPYIOLMX OT CH B 3auervieHuu (Ry U Rg) ¥ peakuui
OT KOHCOABHOH Harpy3ku (Rg¢ ¥ Rgx COOTBETCTBEHHO),

Peakuuu oT KoHCONBHOM cunbl Fy:

EM;I:O; —FKI4 +REK’6=0;
. REK=FKI4/16=3535120/82=5173H,
IMg=0; —Fyx(ls+1e) + Ruc b = 0;

Ry = Fi (I +1) | Is = 3535 (120 + 82) / 82 = 8708 H.
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ITposepka: —Fx + Rk — Rex = —3535 + 8708 — 5173 = 0 — peak-
MM HalMEHB! PaBUIIBHO.
ITonHbie peakUyH OMOP U1 pacyeTa NoALLUMHHKOB:

Rop= Ry + Rye = 3620 + 8708 = 12328 H;
Rie=Rg + Rex = 4911 + 5173 = 10084 H.

IToobop nodwiunnuxoe onn eana uepeaxa. Yactora BpaLleHHs
BXOIHOTO BaJa C Y4eTOM (DaKTHYECKOrO 3HAUEHHs! NIePENATOHHOTO UMCcIa
PEMEHHOI NepeRadu n = n, [ty = 1410/ 2,68 = 526,1 mus ', d = 40 Mm;

tpebyembiii pecypc L'iosn = 20 000 u. Cxema ycraHoBKkH HOI[LL[HI]HHKOB -
spacnop. PanuaneHble peakuuu omop: R., = 1581 H; Rg = 2320 H. Ban
HarpyxeH oceBoi cunor Fy = 7055 H. BosMmoxkubl KpaTtkoBpeMEHHbBIE
neperpy3ku 1o 150 % HOMHHAIBEHOH HArpy3kd. YCIOBHSA JKCIUTyaTalH
NOALIHIHUKOB — 0fbruHbie. OXKAaeMas TeMniepatypa paboThl fps = 77 ..

. 98 °C.

IIpeosapumenvro HA3HQueHbl NOOWUNHUKU DONUKOBbIE KOHUYE-
ckue aeekou cepuu 7208A4. Y3 tabn. 19.24 ans 3Toro noAIHNHUKa Bbi-
aucbiBaem: C, = 58300 H; e = 0,37; Y = 1,6. [lna onpeneneHus oceBbIX
Harpy30K Ha ONOpbI MPHUBEAEM CXEMY Harpyxenus Bana (puc. 13.6) k
BUAY, MIPEACTaBIeHHOMY Ha puc. 6.4, a. [Tonyunum: R,; = R, = 1581 H
R,=Rs=2320H; F, =F, =7055 H.

OnpepnenseM oceBbl€ COCTARIAIOILHE!

R;=083eR,;=083-037-1581=4855H;
R,=0,83¢R,=0,83-0,37-2320=712,5H.

Tak kak Ry < Ry, (485,5 <712,5) u F,> (Ra — Ry) [7055 > (712,5 -
— 485,5)], To B COOTBETCTBHH ¢ Taba. 6.2 HAXOAUM OCEBbIE CHJIbI, Ha-
rpy;aouide noAIHNHHKH;
R,=R,=4855H; R,p=R, +F,= 485,5+7055="7540,5 H.

OtHouenue R, / (VR,) = 485,5 / (1-1581) = 0,307, uro MeHbLue
e=037unnpnaonopul I: X=1,Y=0.

OtHowenne Ry, / (VR,) = 7540,5 7 (1 -2320) = 3,25, uro Gonbue
e=0,37 uanaonopsl 2: X=04uY=16.

DKBUBAJIEHTHbIC JHHAMHUYeckue Harpyskd Mnpu Kg = 1,4 (cm. Tabn.
6.4 1. 3) u K1 = 1 (155 < 100 °C, Tabn. 6.5):

RE|= VXR,-]K];KT= [-1-1581- 1,4 1=2213 H;
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Rp;=(VXR,+ YRR Ks K1 =
=(1-0,4-2320+1,6-7540,5)-1,4- 1 =18190 H.

PacueTHblit pecypc Gonee Harpy>xk€HHOrO NMOIIIMIHHUKA ONOPLI 2
TpH a3 = 0,6 (0OBIMHBIE YCIIOBHSA NIpHUMeHeHHs, M. C. 142) up=10/3 =
= 3,33 (poNMKOBBIH TIOJALLUITHHK)

c,]" 10° (58300)3’33 10¢

—+ =0, =919 4. -
R ) 60n 18190 60-526,1

Ligan = azs[

310 HaMHOTO MeHbile Tpebyemoro pecypea L'joa, = 20 000 4. Io-
3TOMY HaMEYEHHBIA MOMUHIHHK 7208 A He NOAXOHT.

IIpumenenue nOOWUNHUKA KOHUYECKO20 DOJIUKOBO20 CpeOHel ce-
puu 73084 (C, = 80900 H; e = 0,35; ¥ = 1,7) noseillaeT pacyeTHbIH
pecypc 1o 2268 4, 410, OHAKO, TaKkKe HAMHOTO MeHbLLE TpebyeMoro.

ITpumenm Oaa danbreliuux packemos NOCWUNHUKY POIUKOGbIE KO-
HUveckue OOHopadHble ¢ Gomvuwium yenom kowycrocmu 1027308A4.
[TonuiunKEUKK ¢ GONBILAM YITIOM KOHYCHOCTH O4€Hb UYBCTBHUTENIBHBI K
M3MEHEHHIO oceBoro 3azopa. [ToaToMy HX pekoMeHOYIOT ycCTaHaBJIH-
BaTh PANOM, 00pa3ys W3 ABYX MOALIMNHHUKOB (HKCHPYIOUIYIO OMOpY.
[NepefineM B COOTBETCTBHH C 3THM OT CXEMbl YCTAHOBKH NMOALIMITHUKOB
8pacnop K cxeMe ¢ ogHoM QUKCHpYOWEeH U apyroi nnaearoueit ono-
pamu. B kauecTse ¢pukcupyouleii Boibepem onopy 5 (puc. 13.6), otaa-
Bas NPEeANOYTEeHHEe NPOCTOTe OOCTY)KHBAHHA KOHMYECKHX MOALIMITHH-
KOB MpH dkcrutyatauyu, OTMETHM, YTO ¢ MPOTHBONOIOKHON CTOPOHBI
Ha KOHLIE Ba/ia YCTAHABJIMBAETCA IIKHB PeMEHHOM Nepeiadn.

Cwibl, Harpysxatouide pukcupyrouryro onopy 5: R, = Rg = 2320 H;
R, = F,; = 7055 H. IlnaBatomas onopa 4 Harpy>keHa CWIoi R, = R,p =
=1581 H.

Onopa B. [ina ¢puxcupyroweit onopel, COCTOsALEH W3 ABYX MOA-
WHITHUKOB, NpuHHUMaeM noawunsank 1027308A. Jna asroro monwmi-
HukKa no tabn. 19.25: C, = 69300 H; e = 0,83. 1 xkoMIneKkTa U3 AByX
noaunyukos C, oy = 1,714 - C,= 1,714 - 69300 = 118780 H.

OrtHoweune R,/ (VR.g)= 7055/ (1-2320) = 3,04, uto Gonblue ¢ =
= 0,83. Koadpduuuesar V' = |1 — BpailiecHHe BHYTPEHHEro KojpLa OTHO-
CHTENBHO BekTopa R,s,

Beruncnum koapduumentsl pagnansHoit X U oceBoit ¥ Harpysox
KaK IS JBYXPSAHOTO KOHMYECKOTO POSMKOBOTO MOAMIMNHMKA: X =
=0,67 (cm. c. 139);
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o = arctg (e/ 1,5) = arctg (0,83 / 1,5) = 28,96°,
Y=10,67 ctgo. = 0,67 ctg 28,96° = 1,21.

DKBMBaneHTHas AMHaMMYeckas Harpyska npu Kg= 1,4 u KT 1
=(VXRs + YR;) Kg Ky = (1-0,67- 2320 + 1,21 -7055)1 4 -
= 14127 H.

PacueTHsId pecypc npH ax; = 0,6 u p = 3,33

c... Y 108 118780 10
—a rev | 22— 0,6 =22812 4.
Doan 23( R, } 60n (14127) 605261 !

Tloammnunk 1027308A npurozieH, Tak kak pacueTHBIH pecypc
Gonble TpeGyemMoro L', = 20 000 4. OcHOBHbie pasMepbl NPUHATOrO
nomumnuuka: d = 40 mm, D =90 MM, T= 25,5 Mm.

Onopa A. JIna niasarowieii onope! YepBsika NPHHAMAEM ILIAPHKO-
Bblii paauaneHbid noaumnHuk 208. IMo tabn. 19.18 C, = 32000 H. Dk-
BHBAJIEHTHAas Harpy3Ka MpH OTCYTCTBHH OCEBOH CHITBI

Re =VR KgKr=1-1581-14-1=2213 H.
PacuetHbli pecypc npH a3 = 0,7 u p = 3 (apukoBbIH noglxn-

HUK)
c, Y 108 32000\’ 10°
—a =0,7 = 67048 u.
froa 2[ J 60n [22[3) 605261 !

Monmunuuk 208 mpuroneH, Tak Kak pacHeTHblid pecypc Gonblie
TpebGyemoro L'igan = 20 000 4. OcHOBHbIC pasMepbl NPUHATOrC MOJA-
wunHuka: d = 40 mm, D = 80 MM, B = 18 MM.

Toobop nodwiunnuxos O1a eana 4epeaunozo koreca. Yacrota
BpaLLEHNs BLIXOJHOrO Bajla ¢ y4eTOM (aKTHUECKOTO 3HAauYeHHs nepena-
TOquro YHClia pEMEHHOM U uepBAYHON nepeday n = 526,1 / 18 = 29,23
mun', d = 60 mm; Tpebyembiii pecype L'oa = 20 000 4. Cxema ycta-
HOBKH NOAIIMNBUKOB — Bpacmop. PanuanbHele peakiuu onop: R, =
= 12328 H: R,z = 10084 H. Ban uarpy»xeH oceBoif cunoit F,, = 1529 H.
BoamoxHbl kpaTkoBpemeHHble feperpy3kd A0 150 % HOMHMHanbHOI
Harpysku. YCIOBHs SKCIUTyaTalud TIOALIMIHMKOB — 06bIuHble. Oxu-
RaeMasi TEMNEPaTypa paboThl s =77 ... 98 °C.

IlpeaBapuTenpHO HazHAa4eHbl MOIINMITHAKU POJIMKOBBIE KOHHYE-
CkHe Jierkoi cepum 7212A. U3 tabn. 19.24 mna 3Toro noAwMnHuKa
BeinuceiBaem: C, = 91300 H; e = 0,4; Y= 1,5. Jlna onpeaenenus oce-
BBIX HAarpy30K Ha OMopbl NPUBEEM CXEMY HarpyxeHus sana (puc. 13.6) k
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BHAY, NPEACTaBIEHHOMY Ha puc. 6.4, a. Tlomyunm: R,y = Rz = 12328 H;
Ra=Rg=10084H; F,=F,; = 1529 H.
OnpenenseM OCEBbIC COCTABIAIOUINE:
R1=083eR,=0,83-0,4-12328 =4093 H;
R,=0,83 ¢ R,=10,83-0,4-10084 = 3348 H.
Tak xak R > R v F, > 0, To B COOTBETCTBHH ¢ TabJ1. 6.2 Haxo-
JHM OCEBbIE CHJIBI, HArpY)Kalouue NOAWUITHUKH:
Ryi=R,=4093H; Ry=R, +F,=4093 + 1529=15622 H.

OrtHowenue R, /(VR,) = 4093/(1-12328) = 0,33, uro MeHblue e = (0,4
nanaonopbl I: X=1,Y=0.

OrHowenue Ry /(VR,;) = 5622/(1-10084) = 0,557, uro Gonblue e =
= 0,4 n A otopsl 2: X=0,4u Y=1,5.

OKBHBaJIECHTHbIC AHHaMU4YeckHe Harpysku npu Kg = 1,4 (cm. Taba.
6.41.3) uKr=1 (1,5 <100 °C, Tabn. 6.5):

Rey=VXR KgKr=1-1-12328-1,4.1=17259H,
Rey=(VXR + YR;) Kg Ky =
=(1-0,4-10084+1,5.5622) 1,4 -1=17453 H.

PacyeTHblit pecypc 6oJiee Harpy>kKeHHOro MOALIMIHHAKA ONOpHI 2
npu a3 = 0,6 (0GbIuHbIE YCIIOBHA NPUMEHEHHS, cM. €. 142) u p = 10/3 =
= 3,33 (ponukoBslii noannHuK)

6 333 6
Lygon = ap3| == C 10 =0 6(91300J 10 = 84550 4.
60n 17453 60-29,23

Hameqennbm NOAWWNHUK 7212A NpUroJeH, TaK KaK pacuyeTHBbIH
pecypc Gonbie Tpebyemoro L'igm = 20 000 u. OcHosHble pasMepsl
noawunHuka: d = 60 mM, D= 110 mm, 7= 24 mm.

Buibop nocadox xoney nodwiunwnuxos. BHyTpeHHUe KonbUa rod-
IUMITHAKOB MOIABEPIKEHbl LIMPKYJISLMOHHOMY HArpy)KEHUIO, HapYXXHble —
mecTHoMY. JIna uxcupyrolleit onops! uepssaka R /C, ., =14127/118780 =
= (,12. [1o Tabn. 6.6 BriGupaem mone Homycka Bana m6. Qs miaparo-
e onopsi wepBaka Ry /C, = 2213/32000 = 0,07. [Tone xormycka Basa
— k6. Ina noqIuMITHAIKAE BHIXORHOTO Bama Ry /C, = 17453/91300 = 0,191.
BoiGupaem none porycka Baia »6. [To Tabn. 6.7 nons nonyckoB oTBEp-
CTHH KODPITYCHBIX JIeTalel MoJ yCTaHOBKY HAapYKHBIX KoJel MOAIIHIHH-
KoB — H7.

Ilocmpoenue aniop momenmos u pacuemsl 84108 HA NPONHOCIMD
8bLINONHAEM NOOODHO MOMY, KAK MO BbLI0 NOKAIAHO OAR YUIUHOpUYE-
ck020 pedyxmopa (eM. pa3a. 13.1 HacTosLeil raBb).
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Koucmpyuposarnue cmaxana u Kpbiuex noowunHukos. [pumem
1S (PHKCHPYIOLLCH OMNOPBI YEPBAKA KOHCTPYKUMIO CTaKaHa no puc. 7.1, a.
Pa3zMepbl KOHCTPYKTUBHBIX 3JIEMEHTOR Ctakana (MM):

o, | 5 | & | & Buiit c i Dy | 1
d z

105 | 7,5 75 9 M8 4 8 144 | S

D
90

Mocanky crakaHa B kopryc npumem J105 H7/k6.

Kpbulke MOAMIMITHUKOB NPHBEpTHRIE. B dukcupylowei onope
yepBAKA KOHCTPYKIMIO KPBILIKK MPUMEM 10 puc. 7.2, 2, @ B MIaBato-
(1€l ONope NPeABapUTENbHO 110 puc. 7.2, 6.

KpbIiliK{ NOAIIMITHAKOR Bajla KoJjieca [IPUMEM 110 THITY pKe. 7.2, a,
8. Pa3sMepbl KOHCTPYKTHBHBIX 3JIEMEHTOB KPbILIEK MOMIUHITHUKOB (MM)
g GukcHpyrolleit onopsbl uepBaka (/), MiaBalollied ONOPLl YepBAKa
(2), onop Bana koneca (3):

Kpbiuika Bunt
opnopbl b 5 B 5 d z ¢ Dy
1 90 6 8 6 M8 4 15,5 144
2 80 6 8 6 M8 4 8 115
3 110 7 9 7 MI10{ 6 10 155

Cmazvieanue u yniomuenuna. CKOpoCTb CKOJNIbXKEHHA B 3ailerlie-
Huu v, = 2,1 M/c. KoHTakTHBIE HanpsxeHus oy = 221 H/mm?, o a6, 8.1
u 8.2 suibupaem macno U-T-C-320.

I'ny6uHy norpyxeHUs 4yepBska, MPH HIDKHEM €ro PaciioIoOKEHHH,
apumem b, = 0,4 d;; = 0,4-91,35 ~ 37 MM (cM. c. 182, puc. 8.3, a).

VNnoTHeHHe Ha BBHIXOJAE 4epBiKa NpHMEM TopLoBoe no puc. 8.18;
Ha BBIXO/IE Baja Kojieca — LIEJIEBOE C JPEHAKHLIM OTBEPCTHEM 1O
puc. 8.22. Pa3Meps! yIUJIOTHEHHS Ha YePBAKE YCTAHOBMM CaMH MO pe-
KOMeHAaUWaM pasj. 8.4.

Konucmpyxuyuro kopnyca uepBidHOro pellyKTOpa NPHHHAMAEM 110
puc. 11.16. Tonmuua creHKH Kopryca

& =134T =134/800 =6,9 mm.

[Ipunumaem & = 7 Mm. TonuuHbl CTEHOK GOKOBBIX Kpbilllek &; =
= 6 MM. Pa3Mepbt KOHCTPYKTHBHBIX 371EMEHTOB kpbiitiek: C =5 Mm; D=
=250 mm; D, =300 mm; Dy =305 mm; H=35 mm,
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Jlnamerp BUHTOB KpeIrUleHHUs KpbILeK
d =1,254T =1,253/800 =11,6 mm.

ITpunnmaem M12, ynucno puxros z = 8.

JluaMeTp BHHTA KperuleHHs kopnyca K pame (rmre) dg = 1,25d =
= 1,25 12 = 15 mm. [IpuHumaem M16, uncio BHHTOB z = 4. [luameTtp
OTBepCTHs 11 BUHTA dy = 19 Mm (cm. Tabn. 11.1). Mecta kpernenus pe-
nykTopa k pame (tuiure) oopmiisem no puc. 11.8. Tonmuuua nane: — 24 Mu;
hy = 63 MM; rTyOGuHa HUIK — 38 MM; LUMPHHA OfIOPHOM MOBEPXHOCTH —
~50 MM.

Ha puc. 13.7 npuBeneH B KauecTBe mpuMepa YEPTEK YEPBAUHOTO
peayKTopa.

D, / \ D

7/ 2N\

15024

PIHT
DYDY
Mjga .5

QIH7 fnf
omrinl
DEoHT
D40k
Pélmb
PiSH /X6
QM e 11

Z;:Z
m=§3 { |

7 777777

P4OK6/k6

80

Puc. 13.7
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I'nasa 14

MIPUMEPBI KOHCTPYKIHHA Y3J10B 3YBYATHIX
N YEPBAYHBIX HEPEJAY

Boine npuBeaeHbl pekoMeHaauuH MO BBIMOJHEHUIO OTAEABHbBIX
3TaroB KypCOBOrO NPOEKTa, a TaKoKe KpaTkas XapakTepuCTHKa BapHaH-
TOB KOHCTPYKTHBHbIX pelleHHi. [Ipy BBINOSHEHHH KYpCOBOrO NpoeKTa
M3 BCEr0 MHOT000pa3ns BapuaHToB He0OX0AMMO BbIOpAThL OMH, ONTH-
MasbHbIA. Yucno BO3MOXHbBIX COUYETAHHH TUTIOB MOAWKUITHUKOB, CXEM
MX YCTAHOBKHM, CMOcoOOB peryiupoBaHus, KOHCTPYKUMIN CTaKaHOB,
KpbILIEK MOALUMNHUKOB, a Takke 3y0uaTbIX MM UYEPBAUYHBLIX KOJEC,
YEPBAKOB, CMA3OYHBIX W YIUIOTHHTENbHBIX YCTPOHCTB, BenMko. MHo-
roobpasue BO3MOXKHbIX KOHCTPYKTHBHBIX peleHuH CO3a€T MpPH Bbi-
NOJHEHUN MpOeKTa oOnpeaeneHHble TpyaHocTy. Jns obneryeHus Bbl-
Gopa pewieHuil B HacTOALIEH riaBe NPHBEASHB BAPHAHTB! THIOBBIX
KOHCTPYKUMI ONMOPHLIX Y3/710B 3y0uaThiXx M 4epBA4HLIX Mepelay, co-
CTOALHUX H3 BAOB C YCTAHOBJCHHBIMH Ha HUX ACTAJIAMH. HarIOMHHM,
yTo CGOPK)’ BaJIOB C COI'IpFI)KCHHbIMH JeTansiMHM BbINNOJIHAKOT, KaK NpaBu-
J10, BHE Kopnyca Uu3aenus.

Ha crneuvanusuMpoBaHHBIX 3aBOJaX-M3rOTOBUTENAX pPEAYKTOPOB
HanpaBJeHHE JMHUK 3y6a KOCO3YOBIX UMAHHAPHUECKHX KOMEC C LeNbiO
YMCHBHUICHHWA WUX HOMCHKAATYpbl 3a4al0T ApasuiM, a COI'Ip}DKeHHle
LHECTEPEH — JI€B6bIM.

Huxe oTnenbHO paccMOTpeHbi KOHCTPYKLMH BXOAHBIX, MPOMEXY-
TOYHBIX Y BbIXOAHLIX BAJIOB peayK'ropOB pa3Hle THUITOB, a TAKXKE KO-
pobok nepeaay.

14.1. BxoaHsle (051CTPOXOAHBIE) BAIbI

Peoyxmopsr yununopuueckue ¢ mpamosyosimu u Kocosybsimu
3ybuameimu xonecamu. Ha puc. 14.1 nokazaHbl KOHCTPYKLIHMH BXOA-
HbIX BallOB YUIUHODUYECKUX OBYXCMIYHEHYAMbIX PeOVKINOpo8, 8binoii-
HeHHbIX no pazeepuymou cxeme {cM. Tabn. 1.3). B Takux peayxropax
LIECTEPHIO PacMoaraloT HECUMMETPHYHO OTHOCHUTENBLHO ONop, cMeLlas
ee Osinke k onope, NPOTUBOMOIIOAKHON Y4acTKy Basia, BbICTYNAIOLLIEro U3
peaykropa. Tak Kak Ha BXOAHOH KOHELl Bajia AeHCTBYET KOHCO/IbHAs CH-
Aa, TO TaKOe paclioNOKEHUE LIECTEPHU NPUBOAUT K Gofiee paBHOMEPHO-
My Harpy>X€HWI0 Onop U MeHblIeH HEPaBHOMEPHOCTH pacnpeaeieHHs
Harpy3kM no AnuHe 3y6a.
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Puc. 14.1

IMomuunHUK, HaxoAsmMiica BOJU3K WIECTEPHH, 3AILHMILAIOT Mac-
JIooTpaKaTeNbHBIMHU 1aiibamMu / OT YPE3IMEPHOTO 3aJIMBA MACI/IOM, Bbl-
AaBIHBaeMbIM BMECTE ¢ MPOAYKTAMH H3HOCA M3 3yO4aTOro 3atleruie-
Hug. Ecnu waibsl M3roTOBJIEHBI M3 TOHKOIO JIACTOBOIO MaTepHana, To
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YCTaHaBAHBAKT AONOJHUTE/NBHO AUCTAHLUHOHHOE KONMbLO 2, WIMPHHA
KOTOpOro 60AbLIe WMPHYHB! KAHABKK HA BATY NEpes 3anieurMKoM Basa.

[MoAWMNHUKKA BXOZHBIX BaiOB LUWJIMHAPHYECKHX PEAYKTOPOB ¢
NpaMo3yOeIMu 1 KOCO3yObIMH 3yOUaThIMH KOSIeCamy Yallle BCEro ycra-
HaBIHBAIOT MO cxeMe spucnop. Heobxonumbiit oceBoi 3azop obecne-
YMBAIOT C MOMOLLLI) TOHKMX METANIMY4ECKUX NPOKAAAoK 3, ycTaHaB-
JIMBAEMbIX MEXAY KOPMYCOM M NPUBEPTHLIMHU Kpbltukamu (puc. 14.1, a,
6) MY C MOMOLLbLIO KOMMEHCATOPHOrO KOAblUA 4, KOTOpO€e YCTaHaB/H-
BAIOT MEXAY TOPUAMH 3aKIaJHON KpbILIKHA H HAPYXKHOro KOAbla tua-
PUKOBOFO paananbHoro noauiMnudka (puc. 14.1, 6). Jlns ymobecrea
COOpKH KOMIIEHCATOPHOE KOALLO YCTAHABIMBAIOT CO CTOPOHbI MIYXO#i
KPbILLKH.

[Ipu ycTaHOBKE POAMKOBBIX KOHHYECKUX NOAWMMIHUKOB U PUME-
HEHHUHW 3aKNA/IHBIX KpbilleK HEOOXOAMMYK TOUHOCTb pPeryaupOoBaHus
MOXHO AOCTHYL ¢ noMolisio BUHTa 5 (puc. 14.1, ¢). KoHuyeckue po-
JAUKOTOAMIMITHUKH NPUMEHSIOT B KOHCTPYKLHAX BXOAHBIX BAIOB LH-
JMHAPHYECKHX PEAYKTOPOB 4alle BCEro A/ NOBLILIEHHUA KECTKOCTH U
yMeHbLIeHHs rabapuToB onop. PerynHpoBaHHe ¢ OMOLLBIO pe3bOOBbIX
JETANEH NPoLLE, TaK KAK HE HY:KHO CHUMATb KPbILIKY AAs 3aMEHbI Npo-
k1aaok. OHAKO KOHCTPYKLMA Y3Na YCAOKHEHa.

B kauecTBe yrAOTHUTESNLHBIX YCTPOICTB MOXKHO NPUMEHATH (CM. pric.
14.1)% @ 1 6 — MaHXXETHOE YNITOTHEHHE, 6 — KOMOMHHUPOBaHHOE (LLENEBOE B
COYETAHWH C YNPYroH CTaTbHOMH 1Waiboit), 2 — TOPLOBOE YIIOTHEHHE.

KOHCTpYKUMH BXOMHBIX BANIOB OOHOCINYREHYAMbBIX YUAUHODUYE-
cKkux pedyKmopoe BBLIMOAHAIOT Tak, Kak noka3zaHo Ha puc. 4.1, HO
LIECTEPHIO PacmoarakdT CHMMETPHYHO OTHOCHTENLHO ONOpP.

Ha puc. 14.2 noka3saHbl KOHCTPYKLUMH BXOJHBIX BAtOB COOCHBIX
yunuHOpuneckux ogyxcmynendamorx peoykmopos. HlectepHio pacno-
NaratdT CUMMETPHYHO OTHOCHTENLHO onop Bana. IloammnHuky ycra-
HasnuBaloT épacnop. Heobxoanumslit oceroit 3a3op obecneynBaroT npu
cOopke yCTaHOBKOM Habopa TOHKWX METaNTHYECKHX NPOKIanok / noa
(nanew npuBepTHOI KpblkK (puc. 14.2, a) nau ycTaHOBKOH KOMNEH-
CaTOPHOrO KOJIblia 2 MPH MPUMEHEHNH 3aKNaaHOH Kpblluky (puc. 14.2, 6).
OaHy 13 NOAWMNHUKOBLIX OMOP YCTAHABIMBAIOT Ha BHELIHEH 60KOBOH
CTEHKE peAyKTOpa, APYrYK — Ha BHYTPEHHEH cTeHke (MpoMexyTovHas
onopa) psAOM ¢ OMOpoi COOCHO PAacnONOKEHHOro BbIXOAHOTO Basia
peaykropa.
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Puc. 14.2

Pedyxkmopst ¢ wesponnsimu 3ybuamoimu xonecamu. 1lpumepsi
KOHCTPYKUMIH BXOJHBIX BAJIOB OJHOCTYNEHYATBIX PEJYKTOPOB C LIEB-
POHHBIMH 3yOHaTBLIMM KOj€caMu Moka3aHul Ha puc. 14.3. Banwl — nna-
sarouipe, OceBoe MOJNIOXKEHWE TUIABAIOLLETO Bajia OTPEAEaOT HaKIIO-
HEHHBIE B [IPOTHBOMOJIOXKHBIE CTOPOHB! 3yGba MnosyLieBporos. Comnps-
)KEHHBIE C HUMH BBIXO/IHbIE Basibl (PUKCHPYIOT B OCEBOM HallpaBJIEHHH
OTHOCHTEJILHO KOpIyca.

HapyHoe konslo nogwunuvka 6e3 Gopros (puc. 14.3, a) noa-
KMMAIOT TOPLIOM NIPHBEPTHOM KPBIWKH K KOJbIY /. DTO KOJIBLO MOXET
ObITh CIUIOUIHBIM, €CJIH TJIOCKOCTh Pa3heMa KOpIyca NpOXOAMT 4epes
oce Bana. Ecau kopmyc BoimonHeH Ge3 passeMa, TO [ — NpyXMHHOE
IUIOCKOE YIIOpHOE BHYTpeHHee KOJbLO. B nnasatolied onope no puc.
143, 4 pexoMeHayIOT 3aKpEMIATH BHYTPEHHEE KOJBLO MOAWMITHUKA C
ABYX CTOPOH ¢ LEJNBIO TIPeAOTBPALIEHHs ero Cly4aiHoro ¢xoia ¢ Bana.
Ansi xoMneHcauny Hen3BeXHOM HETOYHOCTH M3TOTOBJICHHS (10 JUTMHE
AeTaneii MexAY MPYXUHHBIM KONBLOM 2 M TOPIOM BHYTPEHHETO KOJIb-
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LA NMOAIIMKITHUKA YCTAHABJIMBAIOT KOMITEHCATOPHOE KOMbLO 3, TONLUHY
KOTOpOro noaduparoT npu cbopke.
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Puc. 14.3

ITpy npuMeHeHUH NMOALIMITHUKA C OJHMM GOPTOM 112 HApY’>KHOM
konble (puc. 14.3, 6) HeobxoaUMOe OceBOE MOJIOKEHHE MPUBEPTHBIX
KpPBILIEK YCTaHaBJIMBAIOT MpH cOOpke MOAGOPOM TOHKMX MeTatauue-
ckuX npoknanok 4. HapyxHele konbLa umeroT cBoboay oceBoro nepe-
MELIeHHs Ha BENWYuHy 3aszopa z = 0,5 ... 0,8 MM B CTOPOHY KpbILIKH
NMOJAUIMITHUKA. B HavyanpHbli MOMEHT OCEBOIO IMJIaBaHUS BaJla POJIUKU
NMOALIWITHHAKOB CMEIIAKT HApPYXKHbIE KONbLA Ha HEKOTOPYIO BEJIHUHHY
B CTOPOHY Kpbliliek. [1pu 3TOM 3a30p z yMeHblIAeTCs U B AATbHEHLIEM
3a cyeT TeroBbiX NedopmaLmit Baia BeiOUpaeTcs MoiHOCTHIO. Hakins
CBOE MOJIOKEHHWE, HAPY)KHBIC KOJIbLIA OCTAtOTCH HEMOABHKHBIMM,

3aerl'lJIﬂTb Ha BaJly BHYTDEHHCE KOJILLO MOALUIUITHHKA NpPy>KHH-
HBIM KONBLIOM B KOHCTPYKLMH NO pHc. 14.3, 6 HeT HEOGXOAUMOCTH.

(OCHOBHBIE XapaKTCpUCTUKHU MOALUKIHUKOB POJIMKOBBIX paanalib-
HbIX C KOPOTKMMM LMAHHAPUHECKUMH POAMKAMK NMPUBELEHBI B Tabn.
19.21 u 19.22.
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Pedyxmopst Konuueckue u Konuuecko-yuwrunopuseckue. Ha puc.
14.4 nokasaHbl KOHCTPYKUMH BXOJHBIX BaJIOB-KOHMYECKHMX LIECTEpEH <
yCTAaHOBKOH MOMIIHITHHUKOB 6pacmAxcKy (cM. puc. 3.6, 2), a Ha puc. 14.5 —
¢ OAHOM (HKCHpYIOUIeH 1 OAHOH TUIaBalowell onopaMu (cM. puc. 3.6, 8).

ITpn cbopke KOHMYECKOH Mepenadun perynupyoT BHa4aie 3a3op B
NOAUIMITHUKAX, a 3aTeM 3allelUieHue. Perynuposanue ocesoro 3asopa B
paaMaibHO-YIOPHBIX MOALIMITHHKAX (cMm. puc. 14.4) ocytuecTsnsioT
OCEBBIM TEPEMELLIEHHUEM MO BaJly C NMOMOILBIO KPYHIOH UITHLIEBON rai -
KM BHYTPEHHETO KOJIbLIA MOAMMHKKA. [Ipn pPeryJIMpoBaHHH 3alleIUIC -
HHS BaJl-LIECTEPHIO MEPEMEILAIOT B OCEBOM HAMpPABJIEHHH TTyTeM H3ME -
HEHHUA TONLIMHBI HAOOpa TOHKMX METALTHYECKHX NMPOKIAnoK | MEXAY
KOPITYCOM PelyKTOpa U (JIaHLIEM CTaKaHa.

B y3ne no puc. 14.4, a npUMeHeHbl KOHUYECKHE POJIMKOBHIE MO -
IIMITHHKH C YNOPHBIM 6OPTOM Ha Hapy:KHOM KoabLe (cM. Tabn. 19.26 .
CTakaH NpU 3TOM UMEET OUEHD MPOCTYIO KOHCTPYKLIHIO.

TToauMNHHK, pacrojIOKEHHbIH OJIMKE K KOHHYECKOH LUeCTepHE,
HarpyxeH 6onblueil paguanbHON CUIIOH H, KpOME TOTO, BOCIIPHHUMAET
M OCEBYIO CHITy CO CTOpOHBI 3auereHus. [Io3toMy B psine KOHCTpYK-
1M 3TOT MOIUMITHUK BIGHpatOT Goslee Tshkenol cepud (puc. 14.4, 6)
Wik ¢ GONBLIMM AHAaMETPOM MoCago4HOro oTreepctus (puc. 14.4, 6).
YcTaHaBNHUBAIOT MOAIIKITHAK HEMOCPEICTBEHHO B OTBEPCTHH KOPIYCa.
3TO MOBKILLIAET TOYHOCTh PAANATBHOTO MOJIOKEHHUS IECTEPHH.

B yane no puc. 14.4, 2 nna pasmelteHus MOAIKITHUKOB Bajla KO-
HHYECKOH LLECTEPHH TNPHMEHEH CTaKaH C KONbLEBLIM BBICTYIIOM B OT-
EEpCTHH. TOYHOCTb YCTAHOBKH HApPYKHBIX KOJIELl B CTAKAHE 3aBUCHUT OT
TOYHOCTH M3rOTOBJICHUA TOPLIOB 3TOr0 BBICTYMA. Hanuuue KOJIBLIEBOIQ
BBICTYyNa B OTBEPCTHM CTakaHa YCIOXHseT ero obpaborky, tpebyer
BBICOKOW TOUHOCTH H3TOTOBJICHHUS.

Oco6eHHOCTBIO KOHCTPYKLMI CTAaKaHOB, MPUMEHACMBIX [ yCTa-
HOBKH TIOQUIMIHUKOB 8PACMANCKY, SBIAETCH TO, YTO HUX MOJIOXKEHHE B
Kopnyce OINpEeNCNAET HE BHELUHAA LHWIHHAPHYCCKAA MMOBEPXHOCTH, @
BecbMa pa3BuThiii (nanen. [TosTomy UMIHHAPHYECKas MOBEPXHOCTH,
HCTIoNb3yeMas UL IS LICHTPUPOBAHHS, B HEKOTOPBIX KOHCTPYKUMAX
MOJKeT 6bITh 3HAUUTENBHO COKpalleHa (pHc. 14.4, 6).
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Puc. 14.5

OO6mMM HEAOCTATKOM KOHCOJILHOIO pPacClOjIOKEHHsS KOHHUUECKOMH
wectepuy (puc. 14.4) ABnAEeTCS HEPaBHOMEPHOE paclpe/e/eHUE Ha-
rpy3KkH 1o [UInHe 3y6a wecTepHy. bollee pauuoHabHbIM ¢ TOYKH 3pe-
HUA YMEHBLICHUS HEPABHOMEPHOCTH pACHpele/ieHuss Harpys3kd Mo
JIMHe 3y0a ABNSETCA HEKOHCOJIBHOE PaclofiokeHue LectepHu. OnHa-
KO TAKHME KOHCTPYKUMH CJIOKHee. J[OMONHUTENBHYIO ONOpY MOXHO
pasMeCTUTh B CTaKaHe WIH B CHELMANbHO BBINIOJIHEHHOH BHYTpeHHeE#
creHke peaykTopa. Tak kak 3y6ba KOHHUECKOH [eCTEpHH HApe3aioT Ha
Bajly, TO MOCAZOYHBIA QUAMETP NOJ BHYTPEHHEe KOJIBIIO MOMIIMITHUKA
JOTIOJIHUTENILHON OMNOpPBI OKa3bIBAETCA HEOONBLINM. PA1OM pacronoxeH-
HOE KOJIeCO KOHMYecKOH 3y0uaToii mepefayd OrpaHv4YMBAaET paHAIbHBIC
pasMepbl 3TOi onopbl. Bo3MoxHBIH BApHaHT KOHCTPYKLMY C pacrioioe-
HUEM JIONONHUTENBHOM OMOphl B CTaKaHe nokasaH Ha puc. 14.5. XKect-
KOCTB y3/1a B 3TOM CiTyyae JI0CTATOMHO BBICOKAS W C LENbIO CHHMEHHA TIo-
TEPL HAa BpallCHHE MOXHO MCTIONB30BATE WAPUKOBLIE pagraIbHO-
YNOpHbIE MNOALUMIHUKH B (UKCUpYIOLIedl OMOpe W paAManbsHBI Mop-
LIKMMHHKK B MJIaBaIOLIEH onope.

PerynupoBanne nmogiunHUKOB (HMKCHPYIOILEHl OMOPHI BBINOJIHA-
10T TOHKMMH MeTanln4ecKuMH npokiaaxamy /. Konndeckoe 3auerue-
HHE PeryIupyroT HabOpoM MeTaIHYEeCKUX MpPOKIafoK 2, yCTaHaBIIM-
BaeMbIX noj ¢h1aHUEeM CTakaHa.

Peoykmopst uepgaunsie. B yepBayHbIX PeRYKTOpaX BXOHAHBIM SB-
nsercs  Ban uepBska. [IpuMepbl BO3MOXHOTO KOHCTPYKTHBHOIO
oopmiieHHs MOKa3aHbl Ha puc. 14.6, rae paaHanbHO-YNOPHBIE MOA-
UWHIHKAKK YCTaHOBJEHBI gpacnop, U Ha puc. 14.7 ~ ycranoska mo-
WHIHUKOB MO pUC. 3.6, ¢: neBas onopa (GHKCHpyiollas, npasas — nia-
Baiomas. CxeMa yCTaHOBKHM MOJALUMITHUKOB IO PHC. 14.7 xapakrepusy-
€TCA TeM, 4TO HUKCHpPYIOIas ONopa MOXKET BOCTIDHHUMATE 3HAYHTENb-
Hble OCeBble HAIPY3KM, TaK KaK 3/1€Ch MOXHO MPMMEHUTH KOHH4ECKHE
NOAMKNHUKM ¢ 60/1BLIMM YTJIOM KOHYCHOCTH (CM. Taba. 19.25).
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Puc, 14.6

PeryaupoBaHHe paauajbHO-YIIOPHBIX MOALUMIIHMKOB BO BCEX IO-
Ka3aHHBIX BapUaHTAX BHIMIOJHAIOT HAaOOpOM TOHKMX METATA4ECKHX
NPOKNafoK /, ycTaHaBIMBaeMbIX MOA GJiaHLeM KPBILIKH MOILINITHHKA.

B 3aBHCHMOCTM OT OKpYXKHOH CKOpOCTH YEpBAK MOXET HMETb
BEpXHEE WNIM HIDKHEE PacloIOKEHHE OTHOCHTENBHO YEPBAYHOTO KOJIe-
ca. [Ipy HHXKHEM pacnoJIOKEHHH YEPBAK MOTPYKEH B MACNAHYIO BaHHY
M NpH BpailleHHH CO3/a€T CBOEH BHHTOBOM Hape3KOH CTpYIO Macia,
3alMBAIOLLYIO NOJWHMIHUK. [ 3auuTel NOAIMIHHKA YCTaHARTHBAKOT
MacjaooTpaxarenbHoe Koasuo 2 (puc. 14.6, 6). 310 KONbUO BbIMOIHA-
10T ¢ TOMEpPEeYHbIMH BHICTYNAMH-JIONATKAMH, KOTOPBIMM Macio pas-
OpbI3rUBAlOT BHYTPH KOpIyca penyKTopa, CMasbiBas 3alelUieHHe H
NOAHIMITHMKK BbixoAHoro Bana. [lpu BepxHeMm pacrofnokeHuMM dYepBsiKa
Konblia 2 He cTaBAT. Ecnu B 3TOM ciyuae He ynaercs obecrieuuTs Haex-
HbI MOABOA Macna [yl CMasbIBaHHS MOALIMITHHKOB, TO MX CMAa3biBaiOT
MJTACTUYHBIM CMa304YHBIM MAaTepHAJIOM, Ul MPEAOTBPAlilEHUS BBITEKaHHA
KOTOpOro YCTAHABIMBAIOT Ma3eyAePKHBAIOLIHE Kosbua 2 (puc. 14.7).

Banpi-uepBsiku npu cOopke 3aBOAAT B KOPIYC Yepe3 OTBEPCTHE,
npeaHasHaueHHoe Uil YCTAHOBKH mnoAumMnHuKoB. [lostomMy nuamer-
pajbHBIE pa3Mepbl YepBAKa WIM JeTajeil, pacmonoXEHHBIX Ha Baly,
JOJKHBI GBITH MeHBILIE AHaMeTpa oTBepcTHs Ha 2¢. Ecnu nuamerp da
uepBaKa Gonelue AdaMeTpa D NOAIIMNHMKA, TO MOALIMMHUK YCTaHaB-
JINBAIOT B cTakane (puc. 14.7).
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Puc. 14.7

Kapobxu nepeoay. TIoAIMITHUKYA BaJIOB ABYXCKOPOCTHBIX KOPOGOK
nepesiai yCTaHaBIUBAIOT YAl BCErO 6pacnop. 3a3op ANk KOMICHCALMU
TerioBbIX AedopMalMi 06ecneunBalOT YCTAHOBKOM TOHKMX MeTaIUYe-
CKMX MpOK/IaoK / Mo $aHLIbl MPHBEPTHBIX Kpbilltek (puc. 14.8).

N
a2
W%t .f’?‘».l

N

Puc. 14.8

Ha Bxonxom Bany xopobok nepeaay pacnonaraioT HepeaBrxHo# 6ok
wecTeped. Bpaluatommi MOMEHT MepesaloT LTHLEBBIM COEMHEHHUEM.
Hlnuue Hape3aioT Mo BCel ATHHE Bajia MEXAY MOAWMNHMKaMU. Jins
NpeNoTBpaLIeH s aBAPUIHHOTO NepeMeleHns 610Ka WecTepeH A0 yno-
pa B MOAILMUIHMK MpeaycMaTPHBAIOT OrPaHUHHUTENH XOMa, B KayecTBe
KOTOPbIX MOXXHO MCIO/Ib30BATh KoJbLa 2.

14.2. IIpomeskyTOUHbIE BAJIBI

Pedykmopsr yununopuueckue ¢ npamosybsimu u Koco3ybsimu
3ybuamsimu koaecamu. Ha npomMexxyTOUHOM Bally ABYXCTYNEHUYATOIO
LMIHHAPHYECKOTO peyKTOpa pacronoxeHsl 3ybuyartoe koneco ObicT-
POXOJHOH M IleCTepHs THUXOXOOHOH Ilepeaad. Hanpasnenne nyunum
HAaKJIOHA 3yObeB ¥ 9THX 3yBUATBIX KOMEC AOMKHO ObITh OAMHAKOBBIM,
4TO0b1 OCEBBIE CHIIBI, AEHCTBYIOLIME Ha ONIOPbI, XOTS OBl YACTHYHO B3a-
¥IMHO YpaBHOBEIUHBAIUCE.
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B pedyxmopax, 6binoaHesHbix no pazeepHymoii cxeme, PaccrosH1e
[ MeXIy TopuaMH IIECTePHH U KoJieca HeBenuko (puc. 14.9, a). 3yoes
WECTEPHU HaCTO HAPE3atOT TaK, YTO TOPel CTYNMULBI KOJIECa YIMPaioT B
topeu wectephy (puc. 14.9, 6, 6).

B Tex cnyuasx, Koraa aMameTp d,; uleCTepHH HAMHOTO MpEBbILLa-
eT AHaMETp dsk (HaHpHMep, npy HeboAbIIUX nepeJaTOvYHbIX YHUCIax
THXOXOAHOM CTYNEHM) BBIMIONIHAIOT MEPEXOAHYI0 HacTh Bala MEMXIY
utectepHe# u konecoM (puc. 14.9, a, 2). Jng nepenauu Bpalialomero
MOMEHTA C KoJieca Ha BaJl MCMIOJIB3YIOT IUMOHOYHOE COENMHEHHE (pHC.
14.9, a, 2) uny coequHeHye ¢ HaTiarom (puc. 14.9, 6, ¢). [Toawunuuku
yCTaHaBIMBaloT pacnop. [IpU NpUMEHEHHH TIPUBEPTHBIX KpBILIEK pe-
TYJIMPOBaHHE OCEBOTO 3a30pa BBIMOMHAT HaBOPOM TOHKHMX METAJLIH-
yeckux npoknaaok / (puc. 14.9, a, 6). B KOHCTpyKLMAX ¢ 3aK1agHBIMH
KPbIUIKaMH HEOOXOQUMBIH OCeBOH 3a30p 0becneYnBalOT KOMMEHCaTop-~
HBIM KonbLOM 3 (puc. 14.9, 6) Npu ycTaHOBKE Bajla Ha paaManbHBIX
IIAPUKOMOAIIMIHHAKAX I HAXMMHBIM BUHTOM 4 (puc. 14.9, 2) npu
YCTAaHOBKE BaJla HAa PaJHaJIbHO-YIOPHBIX KOHMYECKHX [MOJILMITHUKAX.
PerynupoBaHue HAXXMMHBIM BUHTOM NpOUIE, HO KOHCTPYKIMSA y3/a yc-
noxxHeHa. IloaMNHMK, pacnoaOKEHHBINA pAAOM C UHIecTepHeM, 3aliu-
UIAIOT MACJIOOTPAXKATEJIEHBIM KONBLOM 2 OT Ype3MEepHOTO 3ajMBa Mac-
JIOM, BBDKHMAeMBIM BMECTE C MPOXYKTAMH H3HALUMBAHUA U3 3alleruie-
HMS TUXOXOJHOM CTyTICHMH.

B yununopuveckux coocHuix pedykmopax paccTosHue [ Mexny
TOpPLIAMH 1HECTEPHH U KOJIECa Ha FIPOMEXXYTOYHOM BaJTy KOHCTPYKTHBHO
nony4aetcs GONBUINM, OHO JODKHO ObITh GoMblUe LIMPUHBI TIPOMEXY-
To4HOM omopst (puc. 14.10 u 14.11). Ha puc. 14.10 nokazaH npuMep
KOHCTPYKLIMM MPOMEXCYTOUHOTO Bajla COOCHOTO PEAYKTOPA C GHEULHUM, A
Ha pHc. 14. 11, — ¢ gHympennum 3aLieTUieHHEM TUXOXOAHOH cTyneHH. [lo
puc. 14.10 wecTepHs 1 KOIECO pacroNOKeHbl MexkLy onopamu. [logurun-
HUKHM YCTaHOB/IEHbI pACNOp, OCEBOM 3a30p YCTAHABIHBAIOT HAOOPOM Me-
TAIUTMYeCKHX Npokianok /. [loauMIHUK, PacroNOKEHHbIH PAIOM C Liec-
TepHeH TUXOXOAHOM CTyMNeHH, 3alMINA0T MacJO0TPAXKATENBHBIM KOAb-
uom 2 ot 3anuea MacnoM. Eciu nuameTp dpx 3allieumka Bajla B MecTe
YCTAHOBKH KOJI€Ca MaJIo OT/IYYAaeTCd OT HapyXXHOTO AvaMeTpa LuecTep-
HU d,;, TO Bal B CpejHEel YacT BHIMOJIHAIOT MOCTOAHHOTO AMaMeTpa
(puc. 14.10). Ecnu paznuune B AuameTpax dpx 4 da BEIMKO, TO Bal B
CpeiHeH YacTH oQOPMIIAIOT C YCTYNIOM M0 MPUMEPY KOHCTPYKLMH Ha
puc. 14.9, a.
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[Ipy BHYTpeHHEM 3aUEIIEHHH LIECTEPHIO THXOXOOHOM CTyNeHu
pactionaraioT KOHCOMBHO (CM. puc. 14.11). Pactouky oTBepcTHii B KOp-
Mmyce BBIMONHAIOT CO CTOPOHBI HApYXHOM cTeHkH. Heo6xoauMo BbI-
nepxats cooTHowenne Dy 2 D;. B Bapuante xoHCTpykuuy 1o puc.
14.11, @ NOAWIMITHKKY YCTaHOBJICHBl gpacnap, HeoOXOOMMBIH OceBOit
3a30p YCTAHAB/IMBAIOT NOAGOPOM TOMIMHBI KOMIEHCATOPHOTO KOJbLA
1. Jina obecneueHus ocesod GUKCALMH Bana BHyTpeRHHE KONblA O~
LIMMHUKOB TIOLKMMAIOT K TOPHY Balla C NOMOLIBIO BUHTA 2 ¥ TOPLOBOH
wak6sl 3. OCOBERHOCTBIO KOHCTPYKLMH ABISETCS TO, YTO OALIMITHHUK,
pacroNOXEHHBIH Ha BHYTPEHHEH CTEHKE peayKTopa, HarpyeH 60Ib-
wei paanManbHO# CUION, a AUaMeTpalibHble pa3Mepbl KOPIYCHOMH AeTa-
7K B 3TOM MECTE OrPaHMYEHb], TAK KaK PAJOM Ha TOM ke BHYTpeHHeH
CTEHKE HAXOAATCH MOAUIMIHUKM OTIOP COOCHO PACHIONOKEHHBIX BXO[-
HOTO M BBIXOAROrO BajloB. [03TOMY 4acTo BO BHyTpeHHe# CTEHKE yC-
TAHABJIMBAIOT paﬂﬂaﬂbﬂblﬁ MOAINHUIHUK ¢ KOPOTKHMH HHIHRApHYE-
CKMMH POJIMKAMH, OTIHHAOUMHcS Oonbilel Tpy30noabeMHOCTBIO
(puc. 14.11, 6). Takas onopa ABnfercs riasaiomweit. Hapyxnoe xoasuo
MOALUMITHHKA FL1aBAIOLUEH ONOPHI KPENiAT B KOPAYyce AByMS INIOCKUMM
YNOPHBIMH KONBLEAMH.

BTopyto onopy BeINONHAT QUKCHpYOLleii, pacnonaras apHKo-
BBl pagvanbHeIH OAHOPAAHBIA MOAIIMNHMK B crakade. [lopGupas
TONIHHY CTEHKH CTakaHa, 00eCneuyBalOT BbIONMHEHHE ycioBH Dy = Ds.
KoMnnekT geraneil Ha Bajy CTATMBAIOT KpYIJIOH LIMMUEBOH raikoi 4
(puc. 14.11, 6).

Peoykmopstr konuuecko-yununopuveckue. I1IpoMexcyTousie Ba-
JIbl ABYXCTYNEHYATbIX KOHHUYECKO-IMWIMHAPHUYECKHX DPEAYKTOPOB ycTa-
HAaBJIMBAIOT HA KOHWUECKHX ponukonoawnuukax (puc. 14.12). Cxema
YCTaHOBKH — @pacnop. OcoBEeHHOCTBIO KOHCTPYKIMH ABIAETCA TO, YTO
NOMUMO PETYHPOBAHMA OCEBOTrO 3a30pa B MOALIMMHMKAX HeobXxomumo
BBIMIOJIHATL PETYIMPOBAHNE KOHHUECKOTO 3allel/IeHHs, KOTOpoe BBINON-
HAIOT OCeBbiM TNepeMelleHneM Bcero cobpaHHOrO KoMiuiekta sana. U
OZIHO, M APYTOE PeryIMpoBaHye OCYLIECTBIAIOT ¢ MOMOLIbIO TM6o Habopa
TOHKHMX META/UIHYECKUX NMPOKIAfOK [, YCTAHABIMBAEMbIX NOA (NaHLIbI
NpUBEPTHBIX KpbiLeK (prc. 14.12, a), nnbo AByMs HOKUMHBIMM BHHTaMH
2, BBOpauHBaeMbIMH B 3aK/1aJHble KpbitkH (puc. 14.12, 6). B xoHcTpyk-
UuH rio puc. 14.12, g ang nepeMenieRys Bajia NPOKIAAKH MO/ KPBILIKAMH
NO/IIMITHMKOB MEPECTABNAOT C OJHOH CTOPOHBI KOPHMYyca Ha JApYrylo,
NpHueM cyMMapHas TONUMHA WX, M1 COXpaHeHWs MpPaBUIBHON yCTa-
HOBKM NOMUIMNHHKOB, JO/DKHA OCTaBaTbCA HEU3MEHHoH. Perymmpys
OCEBOE MOJOKEHHE Bana BAHTAMH 2, OTBOPAYHMBAIOT HAXKMMHOH BHHT C
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OZIHO# CTOPOHBI KOPITYCa, OJHOBPEMEHHO 3aBOPavHBas BUHT ¢ APYroii
CTOPOHBI HA TAKYIO K€ BCJIMHHUHY.

6)

dar=4,

Puc. 14.12

Bpaiuaroimuit MOMEHT MepeaatoT ¢ Koneca Ha Bajl LUMOHOYHBIM COeau-
HenvieM (puc. 14.12, a) unu coeauHenreM ¢ HatsroM (puc. 14.12, 6).

Kopnyc peaykropa uallle Bcero BbIHONHAIOT CHMMETPHUHLIM OT-
HOCHTENIBHO OCH BXOJHOTO Balla, ROITOMY BEpUIHHY AENHTENBHOTO KO-
Hyca Kolleca paclionaraloT Ha OCH CUMMMETpHH Kopiyca peaykropa. C
LENbI0 YMEHBILEHHA Tporuba nmpoMexyTOUHOTo Bana ileCTePHIO LM-
NnuHApHYecKoH Nepegaun cMmewaoT 6mke k onope. Ilpu 3ToM cTynu-
LUa CONMpPMXEHHOTO KOoJeca LMIMHApPUHYECKOH mepenaud (TMXOXOXHOH
CTYNEHH) MOXET BBICTYNATh B CTOPOHY KOHHYECKOTo Koneca. B 3aBu-
CHUMOCTH OT COOTHOLIEHUS pa3MepoB dpx WU d, KOHCTPYKUMIO Bala B
cpenHel YacTH BBIIOIHAIOT Ho puc. 14.12, a unu 6.

14.3. BeixonHble (THXOXOAHBIE) BAJIBI

Peoyxmopst yununopuseckue ¢ npamosybsimu u Kocozyosimu
3youamoeimu koaecamu. [IpyMepbl KOHCTPYKIMH BBIXOAHBIX BajOB
OBYXCIYNEHYAMBIX PEOYKMOPO8, GLINONHERHBIX N0 DA3BEPHYMOU CXeME
(cM. Tabn. 1.3), nokazansl Ha puc. 14.13. Camu Bajibl NPOEKTHPYIOT € BO3-
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MOMHO MEHBLUMM YHCIIOM CTyneHei, obecneursas ocesyio dpukcaino 3y6-
yaThIX KOJIEC Ha BATY MOCAAKAMH C HaTsroM (puc. 14.13, a—6).

W72

6

Puc. 14.13
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Hapsaay ¢ HUMM NPUMEHAIOT KOHCTPYKLHIO Baja no puc. 14.13, o,
B KOTOpOH Koseco npu cbopke goBoasT Ao ynopa 8 3anneuuk sana. Bo
BCEX BapHaHTaX KOHCTPYKUM# puc. 14.13 MOALIMIHUKY YCTAHOBJIEHB|
spacnop. Heobxoaumsiii oceBoii 3azop ofecneunsaroT yCTaHOBKOH Ha-
6opa TOHKMX METaNIMYECKUX npoknaaok / noj ¢naHew NpyUBEpPTHONR
kpbitiky (puc. 14.13, a, 6), @ B KOHCTPYKUMAX C 3aKAAQHOH KPBILLKOH
YCTAHOBKOH KOMMEHCATOPHOrO KOJbla 2 MPH TPUMEHEHWH PaaHaIbHOTO
LapUKoNnoLMKHUKa (puc. 14.13, 6) wiv HAKUMHOIO BHHTA 3 MPU NpUMe-
HEHHH KOHHUYECKHUX PONUKONOAWMNHUKOB (puc. 14.13, 2).

B oonocmynenuamom yunrunopuveckom peoykmope NPUMEHSIOT
3ybuaroe k0/€CO ¢ CHMMETPUYHON CTYNMHLUEH W pacnojaraloT €ro Ha
PaBHOM PaccTOAHMM OT ONMOP NO OOHOMY W3 MNPEACTABIEHHBIX Ha puc.
14.13 BapuanTos.

B kauecTBe YMIOTHUTENbHBIX YCTPOHCTB MOXCHO NMPUMEHATDH (CM.
puc. 14.13): a v 6 — MAHXKETHOE YNIIOTHEHHE, 6 — KOMOMHUPOBAHHOE
(wenesoe B coueTaHUM C Ynpyroi cranpHOH wwaiboit), 2 — TopuoBoe
YIUJIOTHEHHE.
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B oOsyxcmynenuamoix COOCHWIX YWIUHOPUYECKUX pedyKmopax c
GHEWHUM 3ayenaenuem BbIXOAHON Ball MOXKHO BBINOJHATL TakK, KakK Imo-
Ka3aHo Ha puc. 14.14. Bpawaoumi MomeHT mepeaaior ¢ 3y6uatoro
KOJIECA Ha Bajl COEAMHEHHeM ¢ HaTaroM. Koneco pacrionarator Ha Bany
CHMMETPHYHO OTHOCHTENBHO orop. TIOAIMNHMKKM yCTaHABAMBAIOT
gpacnop. OceBol 3a30p 00ECNEYHBAIOT TOHKMMHM METALTMYECKHMU
npokiankaMu /, MOAKIaaBIBAEMbIMU NOA (GJaHUb! NPUBEPTHBIX KPbI-
LIEK HA BXOJHOM M BBIXOAHOM Banax peaykropa (puc. 14.14, a), Tak Kak
TIPY KOHCTPYKTHBHOM 0hOPMIEHHH MPOMEXYTOYHOM Onops! 1o puc. 6.28, ¢
3T BasIbl 00pasyroT oOLuyro cuctemy. B cryuae npuUMeHeHMst 3aKIaiHBIX
KpbILIEK HeOOXOAUMBIA OCEBOH 3a30p JOCTHIAOT YCTAHOBKOH KOMIEHCA-
TOPHOTO KoJbUA 2, KOTOPOE B KOHCTPYKLMM 1o puc. 14.14, 6 yaobHee pac-
NONGXUTH B NPOMEXYTOYHOH oriope.

Ha puc. 14.15 noka3aHa KOHCTPYKUHS! BLIXOAHOI'O Ba/la COOCHOZO -
JUHOpUYecKo20 peoykmopa ¢ eHympenHum 3ayenaenuem. Koneco npu
cOopke JOBOAAT 10 ynopa B Topen 3arieudka Bata. Iloawmnnhuky ycra-
HaBJIUBAIOT 6PACHAP, OCEBOH 3a30p obecneyuBalOT HabOPOM TOHKHX Me-
TalNIMYECKUX NMPOKANOK / MPH NMPHUMEHEHHH NIPUBEPTHBIX KPBILLEK HIIH
KOMNEHCATOPHBIM KOJBLOM — NPH YCTAHOBKE 3aKJIAZHBIX KPBILIEK.

Pegyxkmopst ¢ wesponnsimu 3ybuamsimu Konecamu. IlpuMepsl
KOHCTPYKUHMH BBIXOJAHBIX BAOB OJHOCTYNEHYATHIX PEAYKTOPOB C LICB-
POHHBIMM 3YOHATBLIMH KOflecaMH TMOKa3aHel Ha puc. 14.16. Bpawaio-
IMK MOMEHT TepearoT ¢ 3y0YaToro Kojieca Ha Bal COEMHEHHEM C
HaTaroM.
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Banbl QUKCHPYIOT OTHOCHTENBLHO KOpryca YCTAHOBKOW MOAILMI-
HUKOB 8pacnop. (OCeBOM 3a30pP B KOHMYECKMX POJHKONOMUIMIHHKAX
pEryUpPYIOT € NOMOWBIO TOHKMX META/UTMYECKHX NPOKIANOK /, ycTa-
HABIMBAEMbIX M0 (naHUbl NPUBEPTHBIX Kpbiek (puc. 14.16, a). Oce-
BOH 3a30p no puc. 14.16, 6 ycranapnuaior noawnudoBKoH KOMNEH-
caToOpHOro Konbla 2.

Pedykmopsr Konuyeckue. BbIXoaHbie Banbl KOHMHECKMX pEAyK-
TOPOB YCTAaHABIMBAIOT HAa KOHHWYECKHX POJMUKONOAIMNHMKAX {pHC.
14.17). CxeMa ycTaHOBKH — gpacnop. BepluuHa nenurtenbHOro KOHyca
KOJIECa JO/KHA COBMAAaTh C BEPUIMHON AeNUTENLHOrO KOHyCa LIEC-
TEPHH, T.€. NOJDKHA ObITH PacnoNOXKEHA Ha ocH BXxoaHoro eana. Kouu-
4eCKOe KOJIECO pacnoJfiaraloT Ha Basy OJimxe K TOi onope, koTopas Ha-
XOJIMTCA Aaibllle OT BbIXOAHOTO KoHUA. Tak Kak Ha koHel Basia aeiicT-
BYET KOHCOJIbHAsA Harpy3ka, TO NpH TAKOM PacrofioKEHHH Koneca Noc-
THraloT Oosiee G1arONpUATHOrO HArpYMEHHS TIOAUIMNHHUKOB. Perynu-
pOBaHME paaHalIbHO-YNOPHbLIX MOALIMNHUKOB BLITIONHAT HabopoM
TOHKHX METaNIMMECKHX TIPOKIafoK /, yCTaHaBnUBaeMbIX Mo (UiaH1is
npuBepTHBIX Kpbilwek (puc. 14.17, a). IlepeHocom 4acTu MpokIanoK ¢
OJHOI CTOPOHBI KOPITyCa Ha APYTYIO MPH COXPAHEHHH MX CyMMAapHOM
TONLUMHB! H3MEHAIOT OCEBOE MONOMKEHHE Koneca, T.e. PEryIUpyIoT Ko-
HUueckoe 3auenneHde. Ilpy ycraHOBke 3aknagHbIX Kpbillek (puc.
14.17, 6) perynuposaHve MOAWMIHHKOB W 3aLENICHHUS BBLINOIHAIOT C
MOMOIUBIO HAXKHUMHBIX BUHTOB 2. B Ha)KHWMHOIN BHHT CO CTOPOHbI BbI-
XOAHOTO KOHLA Bana BCTPaMBatOT YIUIOTHUTENbHOE YCTPOMCTBO, Ha-
ripuMep, TopuoBoe ynnotHeHue (puc. 14.17, 6).

Pedyxkmopst uepeaunsie. Ha BbiXOAHOM Bally UEPRAYHOIO PERYK-
TOpa CHMMETPHYHO OTHOCHTENIBHO ONOP pacnoiaraioT 4€pBAYHOE Ko-
neco (puc. 14.18). Ban ycTaHaBJHMBaIOT HA KOHWYECKHX POJIMKOIOA-
WHITHHKAX gpacnop. Tlpu cOGopke peryJMpyloT BHa4aNe MOJMHNITHHKH,
a 3aTeM uepBAYHOE 3aueruiedde. [Ing pery/jiupoBaHus OCEBOro 3a30pa B
paanaJbHO-YNOPHBIX NOAUIMITHKKAX TNpPelyCMaTpUBAKOT  YCTaHOBKY
Habopa TOHKHMX MeTa/iMdeckuX Npoknanok 1. Jns perynanposanus
YepBAYHOrO 3aLETIeHUs HeOOXOAUMO BECh KOMILIEKT Baja ¢ 4epBay-
HbIM KOJIECOM CMELLATh B OCEBOM HAaIpaBJEHUWH 10 COBMNAJEHHUA Cpel-
Hell TAOCKOCTH BEHIa YepBIYHOro koseca ¢ ocbto yepsaka, OceBoe
CMellleHHe Bajia BBIUTONHAIOT MEPEHOCOM 4acTH NPOKIagoK / ¢ oaHo
CTOpOHBI KOpIlyca Ha Apyryto. [l coXpaHeHHs HEOOXOAUMBIX 3a30poB
B NOAIIMAHKKAX CyMMapHas TOJILMHA Habopa NMpPOKNaAoK A0/KHA OC-
TaBaThCA HEW3MEHHOH,
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Puc. 14.18

Kopobxu nepedauy. TIoAIMNHYKY BHIXONHBIX BaloB ABYXCKOPO-
CTHBIX KOPOBOK nepesay ycTaHaBJIMBAOT gpacnop. C NoMolbio pery-
JUPOBOYHLIX TOHKHX METANAHYECKUX Ipokiagok / (puc. 14.19), noa-
KJIaIbIBAEMBIX 110/ (JiIaHLb! TPUBEPTHLIX Kpbiiliek, 00ecrneynBaloT He-
obxonumeIi oceBod 3asop. i nepenaun BpamlaloLIero MOMEHTA C
KOJieC Ha Ball MCIOJIB3YIOT UIMULEBOE coeuHeHue. C LeNIbIo YMeHbIe-
HHSA M3HAWMBAHUA UUTHLUEB BCJIEACTBHE MHKpONEpEMEWeHUH npK
BpalleHHY Bajia MOJ HArpy3KoH, 3ybuaThie Koneca MoKHMAIOT Kpyr-
JIOH 1NIKLEBON FalKOMR K NPY>KHHHOMY YNIOPHOMY KOJIbLLY 2.

WAV
AVAVANANY
¢ |

Puc. 14.19
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I'nasa 15
MY®ThI

KoHcTpykums, pacuer M CBOHcTBa My¢T M1a COSAHHEHHS Ba10B
onucaHel B pabotax [1, 2, 7, 8, 9, 12, 13). Hekoropbie My¢TsI cTaHAap-
Tu30BaHbl. B pabotax [1, 2, 9, 13] npuBenens! koHcTpykuuH MydT C
Tabnnuamu ux pasMepos. CllefoBaTeNbHO, uMeeTcs HHPOPMALIHA, MO-
3Boffioman nogobpars Hanbonee NOAXOAAWMIA ANA NAHHBIX YCAOBHMI
THn My}THI H ee pasMepsl. [103ToMy HHXe IaHBI peKOMEHIALHH IO
KOHCTPYHPOBAHHIO JIHIIL HEKOTOPEIX THIIOB MEXAHUYECKHX My (T.

Jns npu6aDKEHHOTO pacyeTa BpAINAIOIEro MoMeHTa T, Harpy-
Xarowero MyQTy B NpHBOJE, HCIONb3YIOT 3aBHCHMOCTh

To=To+ T, = KT,,

rae T, — HOMHHAJbHBIA JUTHTENILHO AeHCTBYIOMMHA MoMeHT; T, ~ AHHa-
MHYECKas COCTaB/Lnoulas MoMeHTa; K — koaduumeHT pexxuma paboTsL.

IIpy cnoxouinoti pabote ¥ HEGONBIIMX PA3rOHSEMBLIX MpPH ITyCKe
maccax (MpUBOME! KOHBEHEPOB, HCIBITATENBHEIX YeTanosok) K = 1,1 ... 1,4,
[Ipu nepasnomepHoti pabome ¢ TOYKaMH M CPENHHX Pa3TOHAEMBIX
Mmaccax (MOPUIHEBRIE KOMIIPECCOPHI, MENBHHIbI, METALIOPEXYINHe
cranku) K= 1,5 ... 2,0. Ilpu yoaproii Harpyske u Gonbluux pasroHse-
MbIX Maccax (MOJIOThI, MpoKaTHbIE cTaHbl) K =25 ... 3, 0.

15.1. YcranoBxa noaymydT Ha Banax

MomyMydTs! ycTaHaBnMBalOT Ha UWIMHODHYECKHE MIH KOHMYe-
CKHe KOHIBI BanoB. IIpu NOCTOSHHOM HanpaB/IeHHH BPalCHHA H YMe-
PeHHO HarpykeHHbIX Banax (t < 15 H/mM®) nomymydTsl caxaroT Ha
riafkde UWIMHAPHYECKHE KOHLBI BaNoOB MO MEPEXOAHBIM IOCalKam
Tuna H7/k6; H1/m6. Ilpu pesepcuBHOH paboTe, a TAKKE NPH CHIIBHO
HarpykeHHbIX Banax (T >15 H/mMm’) npumensiot nocaaky H7/né.

JUis nepenaud BpamfaroIero MOMEHTA HCIIONB3YIOT LINOHOYHOE
coelWHeHHe. YCTaHOBKY HOMyMy($T Ha UMIHHAPHYECKHE LUTHLIEBLIE
KOHLEI BAJOB NPUMEHAIOT, €CAH MPH pacyeTe LMOHOYHOro COednHe-
HHS JUTHHA MOCAJOYHOro OTBEPCTHA noiy4aetrcs Gonsweit 1,54, IMo-
Callki MO LEHTPHPYIOIUMM MOBEPXHOCTAM NPHHHUMAIOT: A NPAMO-
6ounbix uuHues — H7/js6; nnga 9BOJNBBEHTHBIX WnHUeB — 7H/ Tn.
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VeraHoBKa nosiyMydT Ha LIMJIMHAPHYECKHE KOHULI BanOB C HaTA-
roM M Nocnaenyrouiee CHATHE HX BbI3bIBAIOT 3aTPYAHEHHA, KOTOPbIC He
BO3HHKAIOT NMPH KOHHYECKHX KOHUAX. 3aTsKKOH nomyMydT Ha KOHHYE-
CKHME KOHLIbI MOXXHO CO3/aTh 3HAYWTEJIbHbIH HATAT B COEIMHEHHH H
00ecrednTh TOYHOE PafMabHOE M YIJIOBOE MOAOKEHHE MOMyMy(ThI
oTHOocUTeNIbHO Bana. [loatoMy npu GonbiuMx Harpyskax. pabore ¢
TONMKAMH, yaapaMH H TpH peBepcHBHOH paboTe npenncyTHTENBHO
nonymMy(Thl YCTaHAaBIHBATh HAa KOHHYECKHE KOHLIbI BAJIOB. HECMOTPS
Ha HECKOJIBKO GOJILLIYIO CTIOKHOCTH HX H3TOTOBJICHHUS.

Crioco6pl ycTaHOBKM M KperuieHHs MoayMydT Ha uWTHHApHYe-
CKHMX H KOHHYECKHX KOHLIAX BAJIOB OMHMCaHBI B pasfl. 12.2, puc. 129 ... 12.11.

15.2. Komnencupymouue MypThi

Beneacreue norpentHocTeii M3roToBleHKs JeTaleil W NOMPEUIHO-
cTedl cOOpKH Balibl, COEMHAEMble MYDTOM, Kak MPABHIIO UMEIOT Chme-
wenua: paduanreroe A, y2rnosoe (Nepekoc) Y 1 ocesoe . B ¢BA3H C He-
H30e#KHBIMH CMEILIEHHAMH HOMHHANIBHO COOCHBIX BAJIOB /s WX CO€/K-
HEHHS TIPUMEPSIOT JCecmKue KOMREHCUPYIowue WIH ynpyzue My@gmel.
CMelueHHs BaroB NPUBOAAT K JONOMHUTENBHOMY HarpyXeHHIO aeta-
ned MyQTbl, CaMUX BaJIOB M HX OMNOP.

M3 uncna ecTKHUX KOMNEHCHUPYIOIRUX My(T Haubo1bIMH HH-
Tepec MpencTasagioT MydThl LenHbie oaHopaausie no FOCT 20742-93
(puc. 15.1)

Lennste my@me. B uenubx Mydrax nonymydramd Ciyxar
3B€3104KH / U 2, B KQUECTBE COCAUHHTENILHOIO JJIEMEHTa NPHMEHAIOT
UenM 3 pONHUKOBbIe OAHOPsAHBE (pHC. 15.1), AByXpsamuble, a TakKe
3ybuarpie. JJOCTOMHCTBO LEMHBIX MY(T: NMPH MOHTAXE U JIEMOHTaXKE HE
TpedyeTcs 0CceBOro CMelIeHUs y3JI0B.

JAns yaepxaHus cMa30uHOro MaTepualla My(Ty 3akpelBalOT KO-
XKYXOM 4, 5, pa3beMHbIM B OCEBOH MIIOCKOCTH. YTOGbI npe1oTBpaTHTh
yTeuKy Maclia, B KOXYX BCTpaHBalOT yruiotHenus 7. Koxyx oObiuHO
BBLITIOJIHAIOT WTHIM M3 JIeTKMX crutaBoB. [Ipu ero cbopke mexay msoc-
KOCTSIMHM pa3bema CTaBAT YIUIOTHAOLNYIO Npokyaaky 8. Tak kak Bcied-
CTBHE OTKJIOHEHHH OT COOCHOCTH BA/TOB 3BE3A0YKH-TIONYMY( Tl HMEFOT
PajHaANbHBIE M YIioBble CMELLEHUA, KOXKYX HAACBalOT Ha CTYIHLEI
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3BE3[0YEK C HEKOTOPLIM 3a30poM. UTo6b1 KOXKYX BpallAICH BMECTE CO
3B€3/104KaMH, €70 (PUKCHUPYIOT HA CTynHUle YCTAHOBOUHBIM BHHTOM HITH
wTHGTOM 6, KOTOPLIH OJHOBPEMEHHO yIepXKHBAET KOXKYX OT CMetie-
HHs B OCEBOM HAlpasJIEHHH.

Puc. 15.1

[MonymydThl yCTaHABNMBAIOT Ha KOHUB! BANOB CHEAYIOWIHX HC-
NOJIHEHU: UHIHHAPUHECKHE CO WMOHKOH, KOHHUECKHE CO 1NOHKOM ¢
pe3b0OBBIM KOHLIOM, LLUIMUEBLIE C IBOJBBEHTHBIMH WM NPAMOOOYHEI-
MH LUTHLI@MH.

Tak kak B WapHUpaX CaMoil UemH U B CONPAXKEHUH ee cO 3Be3-
AOYKaMH MMEIOTCH 3a30pbl, LelHble My()Tbl HE NPUMEHAIOT B peBep-
CHBHBIX MPMBOJAX, 2 TAKXKE B IPHBOJAX ¢ OONBIIMMH NHHAMHYECKHU-
My Harpy3kamu.

3a cuer BBIGOPKHM 3230pOB LieTIHbIE MY(THI OITYCKAIOT NepeKoc y
BaJIOB, 4 TAKOKe pajualbHble CMELIEHUS A, 3aBUCAILHE OT nepeiapac-
moro moMeHTa (cM. Tabm. 15.1).
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15.1. Pasmepn! 1 napamMeTpbl Renubix My$r (13 FOCT 20742-93)

CMeweHus
Mo- | Yacrora OTeepcTe, MM TaBapuTbl, MM | oceit a-
menT | BPALLCHHMA OB, He C,
7, H-m| 1> MHUH 6onee | MM
He Bonee
d, d, Tuon | Leow | Luwn | Lxox | D |A, M| ¥
20:22:24136125] 102 | 80
1 0 3 3
63 | 130 2508 |az]27 122 ] 92 |10} 016 }1.3
25;28 |42 (27} 122 92
125 1320 129 1&. 125( 0,2
30=3326’35’ 58139 | 162 | 124
1.8
32; 35; 36; ’
250 | 1200 38 | 98391621 12411401025 10
40, 42; 45 821571222172
40, 42; 45;
500 | 1000 |48 50 53| 82 | 57222 | 172 |200[ 0,32 2
55; 56
50;5536;559 8257|222 172
1000 960 0 63 65 210} 0,4 3,5
&0;,’71 *1105( 73 | 284 | 220

Cuny, ¢ KoTOpoi My(dTa BO3ACHCTBYET Ha BaJl, MOXXHO NPUHHMATH

B OJIAX OT £y — OKPYKHOM CHJIbI Ha ICNIUTENLHOM AMAMETpPE 3BE300UKH:
F,=025F,.

Paamepbl MydT HenHplx oJHOpAAHBIX noadupatoT mo Tabur. 15.1.

Vnpyzue myg@mot cocToST U3 ABYX NonymydT, COEAUHEHHBIX Y-
PYTHUMH 3J1eMEHTaMH, BBITIOJTHEHHBIMH U3 PE3HHBI HIIH CTAIH.

Mygmst ynpyzue emynouno-nansyesste (MYBII) (puc. 15.2) no-
JIYUHIIA WHPOKOE pacnpoCTPaHEHHe BCJISACTBUE OTHOCHTENBHOM Mpo-
CTOTHI KOHCTPYKUMH ¥ YI06CTBA 3aMeHbI Pe3UHOBBIX YNPYTHX 3/1EMEH-
ToB. OIHAKO MX XapakTepu3yeT HEBBICOKaf KOMIMEHCUPYIOWAfA Cro-
COOHOCTb, @ NPH COSMHEHUH HECOOCHBIX BAJIOB — AOCTATOYHO 60mb-
110€ CHMJIOBOE BO3JCHCTBUE HA BaJlbl U ONOPbI, NPU 3TOM PE3UHOBbLIE
BTyAKH ObicTpo paspywaiorcs. Mydrsr MVYBIT cranaaptusoBanbt —
I'OCT 21424-93.
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Puc. 15.2

Pasmepsl MyQTsl N0 3agaHHOMY MUMEHTY MOAGHpPalOT MO Cripa-
BOYHMKAM, aTsiacy u no tabn. 15.2. JJonyckaeTcs couetaHue nonymydr
pa3HbIX WCMONHEHHUHM (C UMIMHIPHYECKHM M KOHMYECKMM OTBEpPCTHS-
MH) C pa3jIMYHBIMM AMaMETPaMM MOCaZOYHBIX OTBEPCTHIH B Mpenenax
OHOr0 HOMHHAJILHOTO BpailatolLero MOMEHTA.

Ecnu HeobXx0aMMO YMEHBIIUTE pasMeEpbl My(ThI MO CPaBHEHHUIO C
pasMepamMK Mo CTaHAapTy, NPOEKTUPYIOT CreuManbHyio MydTy, B Ko-
TOpPO# pa3MelliatoT Hobliee YUCIO YIPYTHX 3JIEMEHTOB.

[Ipu 3TOM nanbLsl U KoJbLa OCTABJSAIOT CTaHAAPTHHIMH, pa3Me-
11as UX Tak, YroOsl ObLIO BBINOJIHEHO YCIIOBHE

cho < 2,8 Do,
rAe z, — YUCIO TANBLUEB; dy — AMAMETP OTBEPCTHSA 1104 YTPYTHH 3ie-
MEHT, MM; Dy — THaMeTp OKPYKHOCTH PACcllONOKEHHs NMabLEB, MM.

Hapyxusiii guamerp mydrer: D= Do+ (1,5 ... 1, 6) db.

Pesunosvie ynpyzue snemermpl TakoH clieLManbHOR My ¢TI Mpo-
BEPAIOT HA cMAmue B TIPEANOIOKEHHH PABHOMEPHOTO pacnpeaeneHus
Harpy3KH Mex Iy faiblaMu

« =210 T/ (ze Do d Iz ) < [Clem»
roe 7T, — Bpamaromuii MoMeHT, H'M; dy — auameTp nanela, mM;
[y — ANMHA YIIPYTOTO 3NIEMEHTA, MM,

PacueT no HanpsbkeHuaM cMsTHS ycloBHbIR, TlosToMy monyckae-

Mbie HanpsDKEHUs IPHMHUMAIOT 3aHWKEHHBIMH: [G ey = 2 H/mm?.
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15.2. Pasmepsl 1 napameTpbl MyQT ynpyrux srynovno-nanbuesbix (n3 FOCT 21424-93)

CMmeueHHs oceit
::::T B;Im OtBepcrye, MM ['abapursl, MM ITapameTpr! nanbLeB U BTYJIOK BanoB, He Goree
Ts n, Mm{'l, L
H-M He Gornee d, d, A N ( L:::) D Dy d Iy {Kom-Bol dy | A, MM y
16; 18;
31,5 6360 2% 28 | 18 60 90 63 4
3 19 10 15 20 0,2
63 5700 205:-2; 36 |24 | 76 | 100 | 71 6 1°30°
125 4620 25;33; 42 | 26| 8 | 120 | 90 4
32; 363 sg | 38 | 121
250 | 3780 140 | 105 6 )28 03
40; 42; 82 56 169 14 28
45
500 3600 40;;‘2; 82 | 56| 169 | 170 | 130 8 1°00°
50,551 82 | s6 | 170
1000 | 2880 |56 220 | 160 | 18 | 36 | 10 | 36 | 04
60;63; 1 105 | 72 | 216
65




Tatsyr My T H3roTOBIAIOT M3 cTanu Mapku 45 (FOCT 10588)
1 PaCCUUTBIBAIOT HA U32UG:

5, =2-10° T, (0,51, + C)/(z,D,0,1? <[],

Jonyckaemble HanpspkeHus usruba [c], = (0,4 ... 0,5) oy, 1e
o, — Npe/le]l TEeKY4eCTH MaTepHana nasbues, H/mm’. 3a3op MexzI10-
nymybTamu C =3 ... 5 mm. Tak kak MydTsl fanHoro TMna o6nwoT
GONBIION pafinanbHOM M yrI0BOW JKECTKOCTBIO, X 1PUMEHEHHE 1~
coobpa3HO NPH YCTAZHOBKE COEAMHAEMBIX Y310B Ha IUTMTaX (piax)
6onbLLIOH KecTKOCTH. KpoMe Toro, c6opKy y3/ioB HEoHXOAUMO M3~
BOJMTH C TIOBbILIEHHONH TOYHOCTBIO U C NPUMEHEHHEM MOKJIAN0K

NpenensHele CMEUIEHUS BATIOB CIIEAYET NPUHWUMATD: palHAIbie —
A =0,10... 0,15 mMm; yrnossie —y = 0,6/100 MM/MM; oceBble — @ = 3 1

Tak kaK BO3MOXHBIC YIJIOBbIE CMELIECHHS BAJIOB 1a)e€ NPH Iy~
HOM TOYHOCTM MOHTAXa HE3HAUMTENIbHBI, TO HArpy3Ky OT YrJEbIX
CMELIECHHI Ha 3NMEMEHTBl My(dTEI, Balbl H HX OMOPBLI MOXHO HE yTbi-
BaTh.

Panuanshyio cuny F, (H), aeficTeytonlyto Ha Baj, onpegenar no
dopmye

F, =50JT,
rae T — Bpam@ouwmii MoMeHT, H-M.

Mygmet ynpyeue c pesunosoil 3ee3004xoil. KomneHcupyiuie
cniocobHocTH My¢Thl (puc. 15.3) HeBenuku. lpu coennnenmnn Hewoc-
HbIX BaJOB My(Ta OKa3bIBAET HA HUX 3HAUHTENBHOE CHIIOBOE BCEH-
CTBHE, XOTA U MeHbllee, yeM Mydra MYBIL Ona 1pebyer Towro
MOHTa)a y310B. Pa3Mepbl MydThl 10 pacueTHOMY MOMEHTY TOJDa-
I0T O CpaBOYHUKaM, aTnacy M fo tabn. 15.3.

HonyckaeTcs coueTanre noaymydr ¢ pa3THYHbIMH QHaMeIMH
MOCcaJO4HBIX OTBEPCTHI B Npeaenax OAHOTO0 HOMHHAIIBHOTO BP&ito-

WEero MOMeEHTa.
A

__‘

b
1
W
i+
—

Puc. 15.3
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Otn MydTe o6naaaroT 6onblloil paguanbHOM, YIJIOBOH H OCEBO
xecTkocTblo. [1o3TOMy MX npHMeHeHue Tak Xxe, kak W mydpt MYBII,
BO3MOXKHO TPH YCTaHOBKE y3JI0B Ha MumMTax (pamax) 6onbiuoii xecTko-
ctH. COopKky y3/10B HEO6XOAMMO NPOM3BOJAMTE C TMOBBIIIEHHOH TOYHO-
CTbIO, NPUMEHAA NOAKIAAKH W KOHTPONHPYA NOJIOKEHHE Y3/10B.

PagnanbHyto cuiy F,, (H), neiictyioluyto Ha Baj, onpeaenstoT no
tdhopmyne

F, ~50\T

rae 7 — Bpaiiaownit MomeHT, H-m.

15.3. Pasmepbi # napaMeTpbl ynpyrux Myt ¢ pesnHoBoii
3ge3nouxoit (u3 F'OCT 14084-93)

Mo- | lactora OtsepcTue, MM TaGapurhl, Mm| CMEIUICHHS
7. |BPAWEHHS 71, oceil BaJIOB,
M?;T ) mun!, we He Gonee
M Gonee P ; 1 b
A MM Y
16 3780 12; 14 25 71 53
16; 18 28 77
20; 22 36 93 1030/
25,28 42 112
125 | 1980 25,28 |42 | 112 1495 03
30; 32;35;36| 58 144
250 1800 32;35;36;38| S8 147 135
40; 42; 45 82 195
38 58 | 152 04y 1
400 1500 166
40; 42; 45, 48| 82 | 200

Mypmet ynpyzue ¢ mopoobpasnoit o6onoukoii. Mydthi ¢ Topo-
obpasHoil ynpyroii obonoukoil obnagaror 6onbuIol KPYTHIBHOM, pa-
AManBEHOW M yrioBoH nogatnueocTelo. B coorercreum ¢ FOCT P
50892-96 My THI M3rOTOBIAIOT ¢ 0OONMOUKOHN 8binyKI020 TIPODGUIL U €
obonouKoi gozHymozo Npoguis.
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My®Tbl ¢ 060104KOH BLIMYKIOrO Npoduns NpUMEHAIOT B ABYX MC-
NoNHEHUAX: ¢ paszpesnoi (puc. 15.4) v nepaspesnoii (puc. 15.5) oboaou-
kou. Pazmepbl MydTh! ¢ Hepa3pesHoi 0605104KoH NpuseeHsi B Tabs. 15.4.

Mydta no puc. 15.4 cOCTOUT U3 pe3MHOBOrO YNpyroro 3neMeHTa |
M Nonymy®T 2, K KOTOPbIM BHHTaMH 3 NPUTATHBAIOT NPHUKHMHbIE
xonbua 4. Mydta no puc. 15.5 cocrour U3 ynpyroro 3nemenra / u rno-
AymydT 2, K KOTOpbIM BHHTamu 3 uepe3 LEHTPHPYIOLIME Kollbla 4
MpUTATUBAIOT NPHXHUMHBIE Nonykonsua 5. Ilpn cGopke MydThl nony-
KOMbLA J COEAMHSAIOT € KONbLOM 4 BUHTAMM 6, PAclONIOKEHHbIMY Me-
Ay BUHTaMy 3.

ITonymydTbl ycTaHaBAHBAIOT Kak Ha LIMIMHAPHYECKHE, TaK U Ha
KOHHMHECKHE KOHUbI BasoB. JlonmyckaeTcs coueTaHue noayMmydr c pas-
HbIMHM W3 YKa3aHHBIX MCNONHEHUH Y C pa3NyuHbBIMKY JHAMETPaMH Noca-
AOYHBLIX OTBEPCTHH B Mpedenax OZHOTO HOMMHANLHOFO BPaWAlOLIEro
MOMEHTAa.

90 %-Hbii pecypc My®dT Npu HenpepbIBHOH paboTe ¢ NOCTOAHHOMH
Harpy3KoH, paBHO# HOMHHANLHOMY BpaLlalOLEMy MOMEHTY, C 4acTo-
To#l BpauieHus, pasHol 70 % oT 3HaueHWA npeaenbHOH 4YacTOThl Bpa-
LleHnA, He MeHee 2,5 neT.

Bpauatoiuyit MoMeHT ¢ nomymyht Ha obonodky nepemaroT CiuiaMu
TpeHHs, co3aaHHbIMU NpU 3arsdxke BuHTOB 3. Ilpn nepenadie moMedTa 8
obonouke AEHCTBYIOT KacaTenbHbie HANPSHKEHWs! KPYTUALHOTO CABMTA T, .

OpueHTHpOoBOUHbIE 3HAYEHWS OCHOBHBIX pazMepos (MM) 3JieMeH-
TOB MY(QThI:

D >283 TK/[T]K; D, =0,75D; D, =0,6D; 8=0,05D;
D,=d_+(3..5) Mm; B=0,25D, C, =1068;, C,=112B;
h=0,0375D; D, =(0,5...0,52)D.

3pech 7, ~ H-m, [T]— H/mm?.

O6onouxku auameTpom D < 300 MM BbINOJHAIOT W3 pe3dHbl: J0-
NyckaeMmble KacaresbHbie Hanpskenns [t], = 0,45 ... 0,50 H/mm’. Tlpu
D> 300 MM Ans NOBbILLEHMS HArpy304HOH CIOCOOHOCTH W Cpoka ciTykObl
060M04KI apMUPYIOT HUTAMM Kopaa. [ns aux [1). = 0,70 ... 0,75 H/mm'.

ITocne npensapuTenbHsIX PacHeTOB MPOBEPSIOT NPOYHOCTHL 000-
JIOYKH B KOJIbLEBOM cedeHUuH anamerpoM Di:

1, =2-10°7, /(nD?8) <[1), .
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15. 4. Pasmepnl H mapamMerpsi yapyrux my@r ¢ Topoobpa3ssoit
Hepa3pesHoit 060,10ukoii (u3 TOCT 20884-93)

% OtsepcThe, MM Tabaputei, MM | CMeLueHHs oceit
= z 2 BAJIOB He Gonee
o E \8 d, d, Iu)m Ixon Lum. onu D A, Y o,
=~ & 2 MM MM
£ il
o 5D
= o o=
=] 0 =
Z |5
20 14 28 | -1{ 105 - 100

16; 18; 19 30 | 20 110| 95
40 18; 19 30 20 115 100 1,0 1,0
3000 | 20;22;24 38 26 130 120 125
|2 44 | 281 140 | 130
t
80 22;24 38 | 26| 140 | 130
' 25,28 44 | 28| 150 | 140 | 160 1°00’
30 60 40| 185 170 1.6 2,0
125 25,28 44 | 28| 155 { 145
30; 32; 35; 60 | 40| 190! 175 | 180
2460 | 36
200 30, 32; 35,1 60 401 200 185
36,38 200 | 2,0 2,5
40 84 60 | 250 | 235
315 1980 | 35;36; 38 60 40 | 215 195 3,0
40: 42; 45;| 84 | 60| 270} 250 | 250 | 2,5
48
500 40; 42; 45;7 84 60 [ 270 250
48; 50; 53; 280 o
55; 56 1°30
— 3,0 3,6
800 0 48; 50; 53;| 84 60 | 280 270
1560 | 55, 56 320
60; 63 1081 75| 330} 310
1250 55; 56 84 60| 280 | 230
60; 63; 65, 108 | 75| 330 | 260 360 | 3,6 4,0
70; 71; 75
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Yicno z BUHTOB B 3aBUCUMOCTH OT D npeABapUTeIbHO IIPRHHMAIOT:
D,mMm ... no160  c¢B. 160 go 300 ¢B. 300
z .. 4 6 8

Kunacc npounocTy BUHTa 3 He Hwxke 5.6. TpeOyeMas Ciiia 3aTSDKKH

OJIHOI'O BUHTA
F,.=4-10°T [[zf(D, + D,)l,
rae f — ko3 pHUMEHT TpeHUs, B nape cTanb-pe3uHa f~ 0,3,

3aTsXKKY BUHTOB KOHTPOJIHPYIOT.

[Ipn OTKIOHEHMH BallOB OT COOCHOCTH My(Ta HarpyxaeT Baibl
0CeBOi cwioit F,; — nNpu KOMIeHCaUUM OCEBOTr0 CMELIEHHS BaJIOB, pa-
NUHanbHOM CUIOH H M3rMbaroUM MOMEHTOM — NPH KOMIIEHCALMH pa-
JQHUATILHOTO H YrioBoro cMeweHdi. OT aefcTBUA HEHTPOOEXKHBIX CHIT U
nedopMupoBanus 06010UKH NpHU Nepeade MydTOH Bpallatoero Mo-
MEHTa BO3HHMKAET oceBas cuna F .

£, : F i
(;)D: T=2000Hm | = zgggl;;.,,
/@a@ 1500 [
600 QM{ /
,/ W
A~ / U 80041
7 P
¥ W/ Z /BUH-M — 500} A/ Jr.r!m
V/ // ] / /Zﬂﬂﬁ “
Z 2
20Hm
1 2 W, mm 1080 2000 4
n,MuH
Puc. 15.6

Jaxe npu NpeReabHO AONYCTUMBIX U MYQTBI CMELLEHHAX paju-
a/lbHas CHIa M U3rMOAKOUIMH MOMEHT HEBENHKM, NOITOMY NpH pacyeTe
BaJIOB M MX OMOpP 3THMM Harpyskamu MokHo npeHeOpeus. Cunsi, neii-
CTBYIOIIME Ha Bajbl, MOTYT OBITh onpeaeneHsl no rpadpuxam puc. 15.6.
[Tpu noctpoennu rpaduka F, Moaysb YNpyrocTd U Pe3HH NPHHAT

E =5 MIla. ina pe3uH ¢ ApyrdM 3HadeHHeM E cuily F,, CHATYIO C

rpaduKa, NepecuuTHIBAIOT, NPUHAMAA NPSMyIO NPONOPLMOHANBHOCTb
mexay F, u E.
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I'nasa 16
BBITOJIHEHUE YEPTEXEN JETAJEN

16. 1. O6mne nonoxeHn

Pabouue ueprexku pa3pabarbiBaloT Ha Bce AeTany (Kpome MOKyT-
HbIX M CTAHAAPTHBIX), BXOAAUIME B COCTaB u3fenus. [Ipu BeinonHenun
paboero ueprexa AeTaln OrPaHHUMBAIOTCA MUHMMABHBIM HHCIOM
rpoeKUMH, BUIOB, pa3pe3os U ceueHni. Jlnwinune Buabl 1 paspessl Tpe-
GyIOT 3aTpaThl BpEMEHW HA BbIMEPYMBAHUE U 3ATPYIHAIOT UTEHUE Hep-
texa. [loaToMy, nHanpumep, Ans geraneil-ren BpallleHMs AOCTATOYHO
O/IHOH NPOEKUHMN ¢ HEOOXOAHMBIM YHCIOM CEYEHHH WM BBIHOCHBIX H30-
GpaKEHUH HEKOTOPBIX KOHCTPYKTHBHBIX 3JIEMEHTOB.

Ueprex A0o/mKeH COaepKaTh BCE CBEAEHHUS, onpeaenstolue Gopmy
M pasMepbl J€Tanu, fIpeleibHble OTKJIOHEHWS pa3sMepoB, JAOMYCKH
(OpMBI U paCcIONOKEHHUS, TAPAMETPBI LIEPOXOBATOCTH MOBEPXHOCTEN K
JpyTHE JlaHHble, HEOOXOAUMBIE JUIS M3rOTOBNEHUS W KOHTPOJA JETAH.
Ha ueprexe Aetanu He OOnyckaemcsi nomeuyams MeXHONO2UHECKUE
ykazamus. B BUAe HCKIIOHEHWS MOXHO yKa3blBaTb COBMECTHYIO 0bpa-
6OTKY, MPUTUPKY, rMOKy, pa3BanbLOBKY. B CBA3M ¢ 3TUM yenmpogole
OmeepCmus, KOmopuie AGNAIOMCA MeXHON0ZUeCKuMU basamu, Ha uep-
meoicax demanel He U30GPAXCAIOM U 6 MEXHUYECKUX MPpebOBaAHUAX HU-
KaKux yxasawui He npugoosm. Ecn B LUEHTPOBOM OTBEPCTHH AETAH
Jo/kHa BbITh pe3bba, TO Ha YepTexe MPHBOAAT TONBKO pa3Mepbl pe3bbbl:
ryGuHy oTBepcTUs NoJ pe3sdy, AMaMeTp U UTUHY Hape3kM (puc, 16.1).

10

12 52

Puc. 16.1 Puc. 16.2
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Ecnu o6paboTka oTBepcTHii NOA BUHTHI, WTUPTH U APYrHe Kpe-
nexHsle AeTand AODKHA BBINONHATHCA npu cbopke, To Ha pabouem
yepTexe ACTalld 3TH OTBEPCTHUA He N300pakaloT U HUKAKMX YKa3aHHii g
TEXHHYECKHX TpeGoBaHUAX He noMewaroT. Bee Heobxoanumble JaHHbIe
Ans 00paboTKU TakWX OTBEPCTHH (U300paXkeHHts, pa3sMeEpLl, UEPOXOBa-
TOCTHU MOBEPXHOCTEH, KOOPAHHATHI PACMONOKEHUS U KOMYECTBO OT-
BEPCTHH) NOMEILAIOT Ha uepniesxce cbopounoil edunuyst (puc. 16.2).

YacTo B oaHOM U3 AeTaneil cBepasT OTBEPCTHS, Yepe3 KOTOPhIE 3a-
TEM Pa3MeyaloT WK, Kak MO KOHZYKTOpPY, CBEPJAT OTBEPCTHS B ApY-
roi, conpskeHHoN aeranu. Toraa Ha yepTexe NepBol AeTanu uzobpa-
KarOT TaKHE OTBEPCTHUS M TIPUBOAAT BCe HeoOXOAUMbIE JaHHBIE VIS UX
usrorosieHus (puc. 16.3).

/ 20 5

Gcedan nunur

)

297

[ o
fa
gl o g
o o 6
S b4 20m8. Ocnobrar
) nagnucs
72 52
210
Puc. 16.3 Puc. 16.4

Yeprex KarKa0H neTanu
BbINOJIHAKOT HA JIUCTE CTaHlIapTHOFO
¢opMaTa M NOMELAIOT OCHOBHYHO
Hagmick. Ha  ¢opmare A4
OCHOBHYIO HaAMHCh pacnoJjararot
BIOAL KOPOTKOH CTOPOHBI JIHCTA
(puc. 16.4), Ha apyrux Qopmarax —
NPEeUMYLUECTBEHHO BJONG UTHHHOA
cropoHsl nucta. Mderans wu3obpa-
Puc. 16.5 AT Ha YEPTEXKE B IIOJOXKEHHH,
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npy KoTopoM HanGonee yio6HO ero unrars, T.€. B MOJNIOKEHHH, B KOTO-
poM A€Tajlb YCTaHABJIMBAIOT Ha CTaHKe. B wacTHOCTH, OCb ieTanu-Tena
ppaienus (Ban, 3ybuatoe KONECO, WKMUB, cTakaH M JP.) PacnonaraiwT
NapajuIeNbHO OCHOBHOM HaANKCH (CM. puc. 16.4).

Hzobpaxkenue neTanu-TeNa BpalleHUs pacno/iaraioT Ha depTexe
BMPABO TOH CTOpOHOM, koTOpas 6onee Tpynoemka A1 TOKapHOI obpa-
goTkH (puc. 16.5).

16.2. 3aganne pasmepos

Ha ueprexe 10/KHO ObITb 33RaHO MUHUMANLHOE YUCIIO PAa3MEPOB,
HO Oocmamoynoe AN W3TOTOBNEHWS U KoHTpons aetand. Kaxneli
pa3Mmep CJIeyeT NPUBOAUTL Ha YEpTEKE NULb 00uH paz. He pomycka-
€TCS MOBTOPATHL Pa3Mepbl OAHOIO M TOrQ Ke 3J1eMeHTa JeTallu Ha pa3-
HbIX U300paKEHUAX; Ha M300paXEHUH NETalM U B TEXHUYECKHUX Tpebo-
BaHWAX HIK B OCHOBHO#! Haanucu. JlybnupoeaHue pasmepos Ha uepTe-
Xkax SBJSETCA OCHOBHOM MPUuYMHOH ownbox W Gpaka npu U3roTOBNE-
HUHM JeTanied U No3TOMY 3anpelleHo CTaHaapTaMHu.

Pa3mepsl Ha uepTekax He AOIMMycKaeTcsd HAHOCHTbL B BURE 3aMKHY-
TOH LMK, 32 UCKIIOYEHHEM CY4aeB, KOTAAa OAUH U3 pa3MepoB YKaszaH
KaK crpaBOYHbIH.

A A (4:)

Puc. 16.6

Pasmepsbl, oTHOCSALIMECS K OAHOMY KOHCTDYKTHBHOMY 371EMEHTY,
ClefyeT rpynnupoBats B oqHom mecte (puc. 16.6).

Yacroii owiubroii SBAsETCA BKIOYEHHE WHPHHBL GAacoK U KaHABOK
B 00iiyi0 ueno4ky pasmepos (puc. 16.7, a). Pasmepvt pacox u kanasox
Oomxicubl Guimb 3a0ansl omoeabro (puc. 16. 7, 6). Yaobnee kaHaBKkM
BLIHOCUTD, NOKAa3bIBaTh B MacLUTabe yBenudeHus GopMy KaHaBKH M BCE
ee pasmepsl (puc. 16.6 u 16. 7, 6).
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Puc. 16.7 Puc. 16.8

PasMmepnbi snementoB netaneit, oGpabaTbiBaeMblX COBMECTHO, 3a-
KJIOYAlOT B KBaapaTHble ckoOkK (puc. 16.8) n B TexHu4eckux Tpebosa-
HHAX 3aMHCLIBAIOT:

"Obpabomky no pamepam 6 K8AOPAMHBIX CKOOKAX NPOU3B00UMb
cosmecmuo ¢ oem. Ne ... . [lemanu mapxupoeams 0OHUM NOPAOKOBbIM
HOMEPOM U NRDUMEHAMY COEMECHHO".

Pa3MepHble 4MClIa Ha HECKONBKHX MApaUICNbHbIX WM KOHLUEH-
TPHUYECKHUX pa3MEPHBIX JIMHHUAX ClieflyeT pacrnosiaraTh B LUAXMaTHOM
nopsake (puc. 16.9).

= T

Puc. 16.9
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Pasmepbl, NpUBOAMMBIE Ha YepTexaX ACTANICH, YCIOBHO ENAT Ha

- QyuxyuoHanbHble, ONPEENAIONIHEe KAYECTBEHHBIE MMOKA3aTeIM
M3eHA: pasMephl COOPOYHBIX Pa3MepHKIX LerneH; CONpPSKEHHBIC pa-
Mepbl; AHAMETPHI MOCAA0YHBIX MECT BaJIoB i 3y0YaThIX, YEPBAUYHBX
konec, My4dT, MOAIMITHUKOB K APYTHX AeTalei; pasmephl pe3bl Ha B:-
jax Uid YCTAHOBOYHBIX a€K; AHAMETPHI pacrojIOKEHHS BHHTOB ki
KPbILIKAX MOAIHITHAKOB;

- €60600Hble (pa3Mepbl HECOMPAKEHHBIX NOBEPXHOCTEN);

- cnpasoynble.

OcCHOBHOM MPUHUMIT 331aHKS Pa3MEPOB Ha YepTexax AeTalcH 3i-
KIIFOYAETCA B CAEAYIOMEM. DYHKYUOHARbHbIE pazMepyl 3aal0T Ha Yep-
TeXax JeraneH, B3AB MX U3 yepTexa cOopounoit eaqunuubl (peayKTOpY,
KOPOOKH mepenay) ¥ U3 CXeM pasMepHbiX ueneit. Ceoboduvie pasmepil
3a7a10T C YYETOM TEXHOJIOTHM HM3TOTOBJICHHA W ynoGCTBa KOHTPOJIL.
Cnpasounsle pasmeps! HE NIOUIEXAT BbIMOJIHEHHUIO 11O JJAHHOMY HEPTe-
xy. Vx ykaseiBaroT juis Gonbiuero ynoGcTBa rnois30BaHUs YEPTEXKON,
TIPH M3TOTOBJICHHH ETAIM WX HE KOHTPOIHPYIOT. Cnpasounsle pasme-
pbl Ha 4EpTEXE OTMEYAIOT 3HaKOM "*", a B TexHHYeCKHX TpeOoBaHHAX
3aMUCBIBAIOT: "* Pasmepul 04 cnpasox”.

Crnoco6bl 3aaHNs pa3sMepoB A THITOBBIX JETANCH pacCMOTPEHSLI
Hike (cM. pa3a. 16.9).

16.3. HpeneabHble OTKJIOHCHNS PA3MeEPOB

Jina Bcex pasMepoB, HAHECEHHBIX Ha YEPTEXKE, YKa3biBalOT IIpe-
JenbHBIE OTKJIOHEHHS B MWLIMMeTpax. Jlomyckaercs He yKasbiBath
NpejesibHBIC OTKJIOHEHHS Ha pa3Mepax, ONpeesAIOIHX 30Hbl pas/iid-
HOW LIEPOXOBATOCTH M PA3IMUHON TOYHOCTH OJHOH M TOH e MOBEpX-
HOCTH, 30HBI TEPMHYECKOH 00pabOTKH, MOKPBITHSA, HAKATKH, a TaloKe Ha
AMaMeTpax HAKATAHHBIX NoBepXHOCTEH. B 3THX Ciyyasx Henocpencr-
BEHHO Y TaKHX pa3sMepoB HaHocaT 3HaK ~ (puc. 16.10, a). Ilpu neobxo-
JMMOCTH BMECTO 3HAKa ~ y TAKHX Pa3MEpOB 3aJal0T NPeAesbHbEC OT-
K1oHenms (puc. 16.10, 6) 2pybozo nam ouerns 2pybo2zo Kacca TOYHOCTH
1o Tabn. 19.2 (cm. rakoke [Ipwioxenue A).
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5

D30x6
DI0F7
Q3046

40% 16

Puc. 16.10

[penenbHble OTWIOHEHHA MHOIOKPAaTHO MOBTOPAIOLIMXCH pa3Me-
POB OTHOCHTEJILHO HU3KOM TOYHOCTH (OT 12-ro kBanurera U rpybee) Ha
H300paKEHHH AETATH HE HAHOCAT, a YKa3blBAKOT B TEXHUYECKHX Tpebo-
BaHMAX oOweit 3anuceio (cM. Takxke [IpunoxerHne A):

"Heyxazaunvie npedeibible OMKIOHEHUS PASMEPOS. OmMeepcmuil
+H14, sanoe -hl4, ocmaneneix £1T14/2"
WM

"Heyxazannsle npedenbibie OMKIOHEHUS 'PAZMEPOB. OMGEPCmutl
+t,, 8an08 -t;, ocmanvuwix £t,/2 no FOCT 25670-83"

3necs noa "sarom" MOHUMAIOT JIFOObIE HAPYXKHbBIE, BKIIOYAsA U He-
UMIHHAPHYECKHE, IEMEHTBl AeTanH (HalpuMep, BLICTYNbI), a IOX
"omeepcmuem" — MoGbie BHYTPEeHHHE (HATTPUMED, Ma3bi).

IMpenenbHble OTKIOHEHHSA JIMHEHHBIX Pa3sMEPOB YKa3bIBAIOT IO
OJIHOMY H3 CJIEAYIOLUHMX TPEX CIOCcO60B:

- YCNAOBHBIMH O0O3HAa4YE€HMAMH NONEeH AOMYCKOB, Hampumep

63H7,;

- YWCOBBLIMH 3HAYEHHMAMH MPEaCAbHBIX OTKIOHEHHH, HarpUMep
64093,

- yCHOBHBIMU O0O3HAUEHHAMH TMOJEH JOMYCKOB ¢ YKa3aHHEM
crnpaBa B CKOOKAax 3HaveHHi NpelesibHbIX OTKJIOHEHHH, HampHMmep

- 0,018
18P8

- 0,045

Ilepewiti cnocol peKOMEHAYIOT NPUMEHATh NPH HOMHHANBHBIX
pazMepax, BXOJSILIMX B PAR CTaHAApTHBIX yucesn (cM. Tabun. 19.1), smopoii
— MPX HECTAHAAPTHBIX YACAAX HOMHHAILHBIX PA3MEPOB U mpemuii — TP
CTAHAAPTHBIX YMC/AX, HO TIPH HEPEKOMEHYEMBIX TOJBIX JOITYCKOB.

IIpenensHbie OTKIOHEHHS QYHKUMOHANBLHBIX pasmepos OepyT u3
yepTexa cOOpoYHOH eauHULBI (PEAyKTOpa), HA KOTOPOM 3TH pa3Mepsl
3a7iaHbl (MOCAAKH, LIETIOYHBIE pa3Mepsl) WM, B O0ILEM cly4ae, 1o pe-
3yJILTATaM pacyeTa COOTBETCTBYIOIMX Pa3MEPHBIX Lenei.
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B y4ebHbIX npoekTax npeaenbHble OTKIOHEHMS LIEMOUHBIX pa3sMe-
pOB MPUHMMAIOT B 32BMCMMOCTH OT Cnocoa KOMNEHCaLMH:

- €CIM KOMIIEHCATOPOM CITYXHWT J€Talb, KOTOPYIO WabpaT uiu
undyloT 110 pesynbTaTaM W3MepeHuii npu c6opke, TO B UeAAX
yMEHbLIEHUs npHnycka Ha 06paboTky noss nomyckoB LEMOYHBIX pa3-
MEPOB ClieAyeT npuHUMaTh: oTsepctvid HY9, Banos h9, ocranbHbIX
£1T9/2;

- €C/IM KOM{IEHCATOPOM CIIYXKHT Habop MeTannMyecKHX MpoKIa-
JO0K, TO MO/ JOMYCKOB LIENOYHBIX PasMEpOB NPUHHUMAIOT Gojee CBO-
goausiMu: Hi 1, h1l, £IT11/2;

- €CJIM K€ KOMMNEHCATOPOM CJTyXKHT pessfoBas napa, TO BCAEACT-
BHE €€ IUMPOKMX KOMMEHCHPYIOWNX CNOCOGHOCTEN Mmons A0MyCKOB
pasmepos npuHumatot: H14, h14, £1T14/2 (unn +1,, -t;, £t,/2 no TOCT
25670-83).

[lpeaenbHble OTKIOHEHUS CBODOAHBLIX Pa3MEPOB OTrOBAPHBAIOT B
TEXHHYECKHX TPEOOBAHMAX 3aNKCHIO, AHANOTUYHOMNM 3anKcu 118 pa3me-
pOB HU3KOH TOUHOCTH (CM. CTp. 362).

IlpenenbHble OTKIOHEHUA KOOPAMHAT KPEMEXHbIX OTBEPCTHIl MpH-
HUMAIOT 10 PEKOMEHJALIMAM, TIPMBEJCHHBIM, HanpuMep, B Tabn. 16.11.

llpenenbHble OTKNOHEHHS AHAMETPOB pe3b0 MOKa3bIBAIOT Ha Yep-
Texax JeTaneii B COOTBETCTBHH ¢ MOCagKaMH pe3bBoBbIX COSAUHEHUH,
MpUBEACHHBIMU Ha YepTexaX COOPOUHBIX EAUHULL

Hanpumep, 011 pe3vb 6 omeepcmusnx:

M20-7H, M16-3H6H, M30x1, 5-2HSC;
014 pe3vb na eanax:
M42-8g, M16-2m, M30xl, 5-2r.

16. 4. Jonycku Gopmbl H JONMYCKH PACTION0XKEHHS NOBEPXHOCTEH

ITpu ob6paboTke neraneit BO3HKKaOT MOCPELIHOCTH HE TONBKO JIH-
HEHHBIX pa3MEpPOB, HO M FEOMETPHYECKOH (OPMBI, @ TAKKE MOrpeLIHO-
CTU B OTHOCHTENILHOM PACHONOMEHHUH OCEH, MOBEPXHOCTEH W KOHCT-
PYKTUBHBIX 3/IEMEHTOB A€TaNei. DTH NOTPEItHOCTH MOTYT OKa3blBaTh
BpeHoe BIMAHME HA PAaGOTOCMOCOOHOCTH ACTAICH MAllUWH, BbI3bIBAs
BUOpauuH, JMHAMHUYECKHE HArpy3KH, LIYM.

JIis MOAMMIHUKOB KAUCHKS, HAMPUMED, BAXHO, YTOOLI HE GbIMH
HCKaXkeHbl IOPOXKKKM KaueHus koneu noalwvnHukos. Konmbua noawmn-
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HUKOB OYEHb MOAATIMBBI H IPH YCTAHOBKE KOMMPYIOT (opMy MoOca-
JOHHBIX MOBEPXHOCTEH BAJOB H KOpmycoB. UTOObl YMEHBLIMTH MCKa-
XEeHHE GOPMbI JOPOKEK KaueHMsA, Ha MOCAJ0YHbIE IOBEPXHOCTH BaJIOB
Y KOpIycOB 3adaiom donycku gropmer (cM. Taloke [Ipunoxenue B).

B obweM cnyyae non omxaoxenuem opmul IOHUMAIOT OTKIIOHE-
HHe (GOpMBbI peanbHOH MOBEPXHOCTH MM peasibHOro npoguns or dop-
Mbl HOMHHAJILHOH [MOBEPXHOCTH WK HOMHUHAIILHOTO MPOQHIIA.

OTHOCHTENBHBIA HEPEKOC HAPY)KHOTO M BHYTPEHHETO Konell Moj-
UIMITHMKOB YBEHYMBACT COMPOTHBJEHHE BPAILEHHIO BATOB M MOTEPU
SHEPTUM, CHWXKACT pecypc noawmnHukoB. [lepexoc konmen MOryT Bbi-
3BaTh:

- OTKJIOHEHMH OT COOCHOCTH MOCAaAOYHBIX MOBEPXHOCTEH BaJsa u
KOpITyCa;

- OTKJIOHEHHMSA OT MEPNEHIUKYIAPHOCTH 0a30BLIX TOPLIOB BaJla U
KOpIyca;

- nedopMauuu Bana M Kopnyca B paGoTarouiem y3ne.

Yt1o6pl OrpaHMYMTL [EPEYHCIIEHHbIE OTKJIOHEHHA, Ha yepTexax
3adaiom OONYCKU 'PACRONONCEHUS NOCAOOYHBIX NOBEPXHOCMEN 6ana u
Kopnyca.

B ofmem ciydyae non omiioHenuem pacnonodCeHus MOHUMAIOT
OTKNOHEHHE PeaJIbHOTO PacIONOXKEHHsS PacCMaTPUBAEMOro 3J€MeHTa
OT €ro HOMMHALHOTO PaCMONOXKEHHA.

KunemaTnyeckas TOYHOCTH Iepeflaud M TOYHOCTh MO HOpMaM
KOHTaKTa, KPOME MPOYMX MPHYHH, 3aBUCUT OT TOYHOCTH Pachosioxke-
HUA MOCAJOYHBIX MOBEPXHOCTEH M 6a30BLIX TOPLOB BAIOB, a TAKXKE
Nocao4HbIX OTBEPCTHH M 0a3oBbIX TOpLOB Konec. [TostoMy Ha yepre-
JKax BajoOB, 3yOUaThIX U YEPBSUHBIX KONEC 3a0aiom OONMYCKU pACnoao-
JiceHun 6azo6uix NOBEPXHOCME.

Ipumem cnenyromue 0603HaYeHUA:

A — nrs OTKIOHEHHH (DOPMBI WK PaCIIONIOXEHHS;

T — nnsa ponyckos GOPMBI ¥ JOMYCKOB PacONOXKEHHS.

[Ipu yyeOHOM NpPOEKTMPOBAHWM HYXXHO YYHTBIBATH CIIEAYIOMIHE
BHJIbI NOTpelHocTeH GOPMbI U MOTPEIIHOCTEH PAcHONIOKEHUA MOBEPX-
HOCTEH.

1. Omxnonenue om xpyerocmu — naubonpllee paccTosHue A OT
TOYEK PeabHOTO MPOGHIIA A0 MPHIETaloILeH okpyKHOCTH (puc. 16.11).

Honycx xpyenocmu T — Haubonbluee JOMyCKaeMoe 3HaueHHe OT-
KJIOHEHMA OT KPYIJIOCTH.
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Puc. 16.11 Puc. 16.12

YacTHBIMH BHAAMH OTKIOHEHHH OT KPYIJOCTH SBJAIOTCA OBallb-
HOCTb W OrpaHka. J8anbHOCMb — OTKIIOHEHHE OT KPYIJIOCTH, TIPH KOTO-
POM pealbHbiit Npoduie NpeAcTaBaseT cobol oBanoobpasuyio Gury-
py, HauOONbIIMK M HAUMEHBIIMH AHAMETPLI KOTOPOH HAXOAATCH BO
B3aHMHO NEPNEHAUKYIAPHBIX HanpasiaeHUusaX. Ozpanka — OTKIOHCHHE
OT KpPYTJIOCTH, TPH KOTOPOM peasbHbIH npoduis npeacrapnseT cobo
MHOTOrpaHHY0 GHrypy.

2. Omxnonenue om YUuRUHOPUSHOCIMU — HaHGONbillee PacCTOSAHHE
A or TOuYEK peanbHOH IOBEPXHOCTM 1O TMpHICraAIOUIEro UMIHHIpa
(puc. 16.12).

Honyck yusunopuunocmu T — Haubonpluee Nomyckaemoe 3Haye-
HHE OTKJIOHEHHA OT LWHIMHAPHYHOCTH. OTKIIOHEHHE OT LMJIHHAPHYHO-
CTH BKJIIOHAET B c€0s OTKIIOHEHHE OT KPYIJIOCTH.

3.  Omxnonenue om COOCHOCMU OMHOCUMENbHO OCU DA3060U no-
gepxHocmu — HaubonblIee pacCTOSIHHE A MEX/Y OCbIO paccMaTpHBae-
MOW TOBEPXHOCTH BpalleHHs W OChlo 0a30BOH MOBEPXHOCTH
(puc. 16.13).

Ocs dazobod
nodepxunocmu Ocv Sazoboi

SOIENIIS 7 < § noﬁepxﬂocmu
] \ WS}

Pue. 16.13

OmxnoHenue om COOCHOCHMU OMHOCUMENbHO 00ujel ocu — Hau-
Gonblzee paccTosHue A;, A; MEXIY OChIO pacCMaTpHUBaemoii mosepx-
HOCTH BpaleHHs ¥ 00LLel OChlo ABYX MOBEPXHOCTEN (pHc. 16.14).
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00yas

acb7 ; i

Ly

Puc. 16.14 Pue. 16.15

Honyck coocnocmu T B nUaMeTPaibHOM BBIPDDKEHHH — YBOCHHOE
HauGonbILee NOMyCKaeMOoe 3HAYEeHHE OTKJIOHEHHS OT COOCHOCTH.

4. Omxnonenue om napaireIbHOCMU NAOCKOCMEU — Pa3HOCTH
A = g — b HauboNbIIET0 ¥ HAUMEHBLIETO PACCTOAHUN MEXAY IIOCKO-
CTAMH B NpeJesiax HOpMUpyeMoro ydacTka (puc. 16.15).

Honyck napannenvnocmu T — HauGonbliiee AOMMyCKaeMOE 3HAUYCHHE
OTKJIOHEHHA OT NapajuIeILHOCTH.

5. Omxnonenue om nepnenOUKYIADHOCMU MAOCKOCMU OMHOCU-
menbHo ocu — OTKIOHEHHE Yriia MeX/y MIOCKOCTEI0 U 6a30Boii OChIO
ot npamoro yraa (90°), BelpakeHHOe B THHEHHBIX €IUHULAX A HA JTH-
He HopMmupyemoro yvacTtka L unu D (puc. 16.16).

Honyck nepnenouxyaaprwocmu T — HanGonbllee 1OMycKaeMoe 3Ha-
4eHHE OTKJIOHEHHS OT NepreHANKY A PHOCTH.

- 1—900 Rmtn
S
LIRT -
Puc. 16.16 , Puc. 16.17
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6. Paduanvroe buenue — pasHocTh A =
= Riax — Rmin HAMOONBINEro U HaUMEHbIUETO
pacCTORHMA OT TOYEK peaNbHOro npoduns
FIOBEPXHOCTH BpauleHHUs 10 6a30Boi ocu B
CeYEeHHUH TUIOCKOCTBIO, NEPNEeHAUKYASPHON /
6azoBoii ocu (puc. 16.17).

Honyck paduansnozo 6uenun T — Hau-
fonbillee NOMYCKAEMOE 3HAYEHUE pPaaHab-
HOro OHeHus.

7. IHozuyuonnoe omixioHeHue — Ham- F
foJibllice paccTosHUe A MeXIY peaibHbIM 5\1:/
pacnooXXeHHEM 3/1EMEHTa (Ero LIEHTPa, OCH)
M €r0 HOMHMHANLHBIM PacnofioKEHUEM B Mpe-

NI
SSSN

nenax Hopmupyemoro y4acrtka (puc. 16.18). Puc. 16.18
Hosuyuonnwrii donyck T B nnametpans-

HOM BbIpaX€HHN — YABOCHHOE HaHGOJ'lbll!ee 4

JIOMYCKaeMoe 3Ha4YEHUE TMO3NULUHOHHOTO OT-

KJIOHEHHS IEMEHTA. ; %

8. Omxnonenue om cummempuunocmu
— HaubonblIee paccToAHHE A MeXay mioc-
KOCTBIO ~ CUMMETPUH  paccMaTpUBacMOro
3JIEMEHTA H MUIOCKOCTBK) CUMMCTPHHU 6azo-
BOIO /IEMEHTA B Mpejenax HOPMHPYEMOro
yuacTka (puc. 16.19). Puc. 16.19

Honyck cummempuynocmu T B nnamer-

PanbHOM BBIPAXKEHWH — YABOEHHOE Hau- A
Oonbiilee NOMyCKAEMOE 3HAYEHUE OTKIOHE-
HHUA OT CUMMCTPUYHOCTH.

Bazosvie ocu u nosepxwocmu 0603Ha-
yaloT Ha deprexax B coorBercTBud ¢ TOCT
2.308-79 paBHOCTOPOHHMM  3a4epPHEHHbIM
TPEYTO/IbHUKOM, COCAMHEHHBIM C PaMKOH, B
KOTOpO# 3anuceiBatoT 0bo3HaueHue Gasbi 3a-
riaBHo OykBoii (puc. 16.20). Boicota 3auep-
HEHHOTO TPEYTONbHHKA A, & BHICOTA PaMKH 241,
rae /1 — BbICOTA Pa3MEPHBLIX HHCEST HA YepTeKe
(0Bb1uno 4= 3,5 Mm).

[Ipx BbINOAHEHUM YepTexei € MOMOLULIO BbIBOAHBIX YCTPOHCTB
OBM ponyckaercs TpeyronbHUK, 0603Hauatomni 6a3y, He 3auepHsTh.

2h
hN

b,B,I...

2h

Puc. 16.20
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Honycku gopmul u pacnonodicenus nogepxrHocmet ykasbIBaloT Ha
HepTeXe YCJIOBHBIMM O0O3HaYCHHWAMH — rpaduueckumMu 3HaKaMH
(Tabn. 16.1), koTOpBIE 3aNMUCHIBAIOT B PaMKe, pa3Je/IeHHOH Ha JBe WX
TpH 4acTH. B neppoii yacTH pasmewaioT rpaduyeckHuii 3HaK J0Mycka,
BO BTOPOH — €r0 YMCIIOBOE 3HAUCHHE M B TPeThel — 0003HaueHHe 6aspl,
OTHOCHTENILHO KOTOpOI 3a/laH Jomyck. BeicoTa paMkH Takas ke, KaK U
pamkM ans o6o3nayeHUs 6a3sbl, 24.

16.1. YcnoBuble 35aKH NonycKoB GopMbI H PACNooKeHHS

Homycx 3Hak
Kpyrnoctu Zh
=
L
60°
LimwnunppyudHOCTH —
Sla
CoocHocti™* g @ >
TNapannensHoCTH 5o
£
g 1//X
2>
IepnenmixcypaprocTH g}:
—
PapuansHoro 6uenns S 45°
CHMMMETPHYHOCTH < T
h
[oznunonHbIi* < i —
5|0

*3naku & n T 03Ha4aloOT, 4TO [AOMYCK 33JaH B IHAMETPATLHOM BRIPAKECHHH.

368



Yeranosnensl (FOCT 2.308-79) cnenyroute npaBuna HaHECEHHs
Ha HEpPTexax Jietanel yCnoBHeIX 0603naueHui 6a3, 10MyckoB GOpMbl H
pacnon OXCHUSA:

— ecnu 6a3ol ABJIAETCH NOGEPXHOCHIL, A HE OCh, TO 3a4ePHEHHBIN
TPEYTONbHHUK PAcMoNiaraloT Ha JAOCTATOMHOM PacCTOSHHHM OT KOHUa
pa3MepHo# aunuM (puc. 16.21, a);

~ ecnu 6a30¥ ABNAETCA OCb WM MAOCKOCHb CUMMEmPUU, TO 3a-
YEPHEHHBIA TPEYrofibHUK pacroNaraloT B KOHLE pa3sMEpHOM JIMHHH
(puc. 16.21, 6);

— €CNIM HET HeoOXOMMMOCTH Ha3HayaTh 6a3y, BMECTO 3a4YepHEH-
HOT'O TPEYTONbHUKA IPUMEHSIOT CTPEKY (puc. 16.21, g);

— €CJIU JonycK OTHOCST K NOBEPXHOCIMU, A HE K OCH dJIEMEHTA, TO
c*rpem(y COC,IIHHHTCJIBHOﬁ JINHHUHK pacnojiaratOT Ha AOCTATOYHOM yaa-
JICHHH OT KOHUA pa3MepHoH jiuHuM (puc. 16.21, 2 — oBo3nayeHne ao-
NycKa LHJIMHAPUYHOCTH);

e ?

[—f ﬁ_

r
Puc. 16.21

—  €CJIH e QONYCK OTHOCHT K OCH WIIH NAOCKOCMU CUMMEMPUY, TO
KOHel COEJMHMTENbHON JTHHHM QO/KEH COBMAJATh C MPOAOHKEHHEM
pasmepHoi suunu (puc. 16. 21, 2 — 06o3HaueHHE ROMYCKA COOCHOCTH).

16. 5. HllepoxoBaTocTh MOBEPXHOCTEIH

M3 uucna napaMeTpoB  IepOXOBaTOCTH,  YCTAHOBJICHHBIX
TFOCT 2789-73, B MalusHOCTpOEHUH Hanbonee YacTo NPUMEHAIOT!

Ra — cpeanee apudMeETHYECKOE OTKIIOHEHHE MPOPHUIA, MKM (Oc-
HOBHO# M3 BBICOTHBIX fTAPAMETPOB LIEPOXOBATOCTH; Ha3HAYalOT Ha BCe
0bpaGoTaHHbIe TOBEPXHOCTH),

Rz — BrICOTA HepoBHOCTEH NMPOGUIA, MKM (OTIPEAENAIOT MO MATH
M3MEpPEHUSM BBICOT HEPOBHOCTEH; HA3HAYAIOT Ha MOBEPXHOCTH, MOJY-
Yaemble JIMTheM, KOBKOM, YeKaHKO#H);
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{p — OTHOCHUTENbHAsA ONopHas AauHa npoduns, %, rae p — 3Haue-
HHE YPOBHSA CEUYCHHUS Mpouas. UnucioBble 3HAUEHHS YPOBHSA CEHEHHs
npoduIs p cocTaBIAOT JoJI0 (B %) oT HaubonbLue# BLICOTHI Npoduis
Rmax.

ITapameTp fp COREP)KUT OLIEHKY MNOUIaJU KOHTAKTa COMpATaeMbIX
nosepxHocTed. HazHaualoT Ha compsraeMbie NHOBEPXHOCTH, OT KOTOPhIX
TpebyeTcs repMeTHUHOCTb, KOHTAKTHAS XKECTKOCTh, H3HOCOCTOMKOCTb MK
MPOYHOCTD CLETUIEHUS (HanpUMep, JeTAH, COEUHACMBIE C HATATOM).

3HaueHHe 11epOXOBAaTOCTH YKa3bIBAIOT: M1 napameTpoB Ra — 6e3
cumBona (Hanpumep, 0,8); ans napameTpos Rz — rocne cuMMBoJa (Ha-
npumep, Rz20). IlapameTpbl ILEpOXOBATOCTH MOBEPXHOCTH 3aAalOT
HauOOMBUIMMH Tpeae/ibHBIMH 3HaYeHUAMH (CM. Takxke [IpunoxeHue B).

a) 0? 6) “’) a) m
- s0°
fonupobams ¥ Wadpums

e)\/ ML@V 3)0 %/__
08 : 2 ]

Puc. 16.22

Jns o6o3HaueHMs Ha uepTexax IIEePOXOBATOCTH MOBEPXHOCTEH
NIPUMEHAIOT 3HaKH, H300GpaxceHHble Ha puc. 16.22. Ha puc. 16.22, a
nokaszaHa (opma 3Haka. BbicoTa /# paBHa BbICOTE pa3MEpHBIX YHCENl HA
yepTexe, Boicota [ = (1,5 ... 3,0)% — B 3aBUCHUMOCTH OT 06beMa 3alHCH.

Ecnu Bua 06paboTku MOBEpXHOCTH KOHCTPYKTOP He YCTaHABIHBA-
€T, TO NIPUMEHSAIOT 3HaK Mo puc. 16.22, a. 3mo obosnavenue aentemca
npeonoymumensroim. Eciin Tpebyercs, 4yTobel noBepxHocTh ObLta 00-
pasoBaHa ofa3aTenbHO yRaneHHeM CJI0s MaTepHalla, HalpuMmep Touye-
HHeM, UIHGOBaHHEM, TMOJIHPOBaHHEM M Mp., TPHMEHAIOT 3HAK MO
puc. 16.22, 6.

Ecnu BaxxHO, uTo6BI MOBEPXHOCTH 6b1s1a 06pasoBaHa 6€3 yaaneHHs
cy1ost MaTepuana (dekaHka, HaKaTbIBaHHE POJTMKAMH M TIP. ), IPUMEHSIOT
3HaK no puc. 16.22, g. Takol e 3HaK NpHMEHSAIOT Ui 0003HaYESHHA
ILEPOXOBATOCTH MOBEPXHOCTEH, He oOpabaTlBaeMbIX 0 JAHHOMY Hep-
TEXY.
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Ha mecre npamoyronshiuka / (puc. 16.22, 6, 2, 0) 3aNKCBIBAIOT
yHC/IOBblE 3HAYEHHS MapaMeTPOB LUEPOXOBaTOCTH Ra wnd Rz
(puc. 16.22, e, o), Ha MecCTe NPSIMOYronbHMKOB 2 — BUI 00paboTkKM
noBepxHocTH (puc. 16.22, 3, u).

@ g )0 1y
v N \
1iEr ! RN
§ F
Rl

Pre. 16.23

O6o3HaueHHe LIEPOXOBATOCTH MOBEPXHOCTEH Ha H306paXkeHHH
JeTAIH PacnosaraloT Ha IMHUAX KOHTYpa, Ha BbIHOCHBIX JIHHUAX B He-
nocpeCTBEHHOHN 6/1M30CTH OT pa3MepHOM nuHuH (puc. 16.23, a) unu
Ha MMOJKaX NWHHUA-BBIHOCOK, NPH HEAOCTATKE MECTa — Ha pasMepHOH
JIMHUH WK HA €€ ipopomkennH (puc. 16.23, 6).

[Ipn n306paskeHnu neTanu ¢ paspbiBoM 0003Ha4eHHe LIEPOXOBa-
TOCTH HRHOCSAT TONbKO Ha OJHOI YacTH H30OpakeHus, BOIM3H pa3Mep-
Ho# nuHuH (puc. 16. 23, a).

Ecnu wiepoxosaTocTh 0AHON H TO# ke MOBEPXHOCTH pa3jivyHa, TO
ee pa3nensoT TOHKOH MHHUER 1 Ha KKA0H YacTH MOBEPXHOCTH IOKa-
3bIBAIOT CBOE 0O03HaYeHHe WepoxoBaTocTH (puc. 16.23, 6).

O6o3nauenne npeobnafaroumed LIEpOXOBATOCTH NOKA3bIBAIOT B
1paBoM BepxHeM yriay nons 4eprtexa (puc. 16.24, a). Tonmumuna nuHuH
M BLICOTA 3HAKa, 3aK/IIOYEHHOTO B CKOGKH, Takas e, kak B U3obpake-
HUH Ha YepTexe, a nepej CKoOkoH — g i
B 1, S pasa Gonbure. i

Ecnu npeobnaparomee 4ucio V“QV( ‘9/(\/5
nosepxHocTe# He 06pabaThIBAIOT MO 510
JaHyoMy H4epTexy, TO LIEpOXOBa- '
TOCTE MX [FIOKa3bIBAIOT B [PaBOM Puc. 16.24
BEpXHeM YIJly IOJIA 4epTexa [0
puc. 16.24, 6.

UHcnoBble 3HAYEHHS NMapaMeTpa LIEPOXOBATOCTH Ra MOXHO mpH-
HUmaTh no Tabn. 16.2.

5..10
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16.2. UncnoBble 3HAYECHHS NapaMeTpa LIEpoXoBaTOCTH Ra

Bua nosepxnocTtu Ra, Mkm

[Tocago4Hble MOBEPXHOCTH BanoB M KOPNYCOB M3 CTajM
MOA NOALIMNHUKK KaueHus kiaacca TouHocTH 0 npu:

dvan D po 80 mm 1,25

dwnu D ce. 80 mm 2,5
[TocanouHble MOBEPXHOCTH KOPMYCOB M3 HyTyHa foj Mnoj-
WMITHUKK KauyeHus knacca TodHocTH 0 ripH:

D no 80 mm 2,5

DB, 80 mm 3,2
Topubl 3anie4dKOB Ba/OB M KOPMYCOB A/ Oa3upoBaHMA 2,5
NOALUMIHMKOB KaYeHHs Knacca TouHocTd O
Topubl 3anse4yukoB BanoB aid OazWpoBaHMs 3yOHaThbIX,
YEPBAYHBIX KOJIEC MPH OTHOLLEHWH AJIMHbI OTBEPCTHUA CTY-
Nullbl K €ro gHamMeTpy:

l/d < 0,7 1,6

l/d=>0,7 3,2
[TosepXxHOCTH BANOB A5 COEAMHEHHH C HATATOM 0,8
[ToepxHOCTH BaNOB NO/ PE3NHOBbLIE MAHXETbI 0,32
Kanagku, thacku, paguycsl ranresieii Ha sanax 6,3
[ToBepXHOCTH WINOHOYHBIX NA30B HA Basax:

pabouue 3,2

HepaGouue 6,3
FloBepXHOCTH [UMOHOYHBIX Ma30B B OTBEPCTHAX KOJeEC,
LIKHBOB:

pabouune 1,6

HepaGouue 3,2
[MosepxHOCTH UIAULER HA Banax:
- bokoBas NOBEPXHOCTL 3yDa COeAUHEHUS:

HENOABUKHOIO 1,6

NOABHKHOTO 0,8
- UWIMHAPHYECKHE MOBEPXHOCTH LUEHTPUPYIOLIHE COelu-
HEHuA:

HEMOABHIKHOTO 0,8

NogBUKHOIO 0,4
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[ipodonxwcenue mabn. 16 2

Bua nosepxHocTH Ra, Mkm
T LMAMHAPHMYECKHE TOBEPXHOCTH HEUEHTpHpYIOLIHe 3,2
[NoBEPXHOCTH LUTHLUEB B OTBEPCTHAX KOJleC, LUKHBOB, 3BE€3-
JaOHEK:
- boKoBas NOBEPXHOCTb 3y0a COERUHEHMS:
HENOABUXXHOIO 1,6
MOABHIKHOTO 0,8
- UMJIHHAPHYECKHE NOBEPXHOCTH ULEGHTPHPYIOLUHE COeqH-
HEHUS:
HEMOABUXKHOTO 1,6
MOABUKHOI0 0,8
- UMJAHHAPHHECKHE MOBEPXHOCTH HEUCHTPHPYIOLIHE 3,2
[ToBepxHOCTH OTBEpPCTHH CTYNMHU U1 COEAUHEHHMIt C HATATOM 1,6
Topubl cTynHly 3y6uaThlX, YepBAUHbIX Konec, Oasupyio-
LLMXCS 1O TOPLY 3aleYHKOB BaJlOB, NIPY OTHOLUEHHH AJIH-
HbI OTBEPCTHS B CTYRHLE K €ro AHaMeTpy:
/d <0,7 1,6
l/d=>0,7 3,2
Topup! cTynun 3y04aThiX, YepBAHHBIX KOJIEC, O KOTOPbIM 1,6
0a3upytOT NOAMIHUKY KaYeHHs Kiacca TovHocTH 0
Ceoboanbie (HepaGoune) TOpPLOBbIE NMOBEPXHOCTH 3yOHa- 6,3
TBIX, YEPBAYHBIX KOJIEC
PaGoune nosepxHocTH 3yObeB 3yOuaThiX KoOJleC BHELIHEro
3aUenneHuts:
¢ MoayJieM < 5 MM 1,25
Cc MoayJleM > 5 MM 2,5
Pabouune noBepXHOCTH BUTKOB 4EPBAKOB:
UMNHHAPHYECKHX 0,63
rnobouaHbIX 1,25
[ToBepxHOCTH BLICTYHOB 3y6LEB KoJleC, BHTKOB YEPBIKOB, 6,3
3yObeB 3Be30UEK LIEMHbIX Nepenay
Dackd ¥ BBITOYKH Ha Kosiecax 6,3
Pa6ouas noBepXHOCTb IIKMBOB PEMEHHBIX Nepeaay 2.5
PaGouas nosepxHocTb 3yGbeB 3Be304EK LENHBIX Nepeaay 3,2
HonerHocm OTBepcTHil oA 60JThl, BAHTHI, LUNUIIBKK 12,5
OnopHbie NOBEpXHOCTH NOJ roOIOBKH 60TOB, BAHTOB, raek 6,3
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Ha mocanouHbie MOBEPXHOCTH BATOB M OTBEPCTHHt 3ybuaThix u
uepBAYHBLIX KOJEC NpH nepejade MOMEHTA OCAKOH ¢ HATATOM Kpome
napametpa Ra 3alaloT napaMeTp fp, Ans KOTOPOro MPHHHMAIOT Ip =
=50 10 % npu p = 60 % oT HaubonbLUEH BLICOTLI HEPOBHOCTEN TNPO-
tuns. lMpumep obosnavennsa npu Ra = 0,8 MkM:

ae
50502 10%

LllepoxoBaTocTh NOBEPXHOCTeH, HeykazaHHbIX B Tabn. 16.2, MOX-
HO onpeeuTh no dopmyie Ra =~ 0,05¢, rae t — nomyck paMepa.

16.6. O6o3nauenne Tepmuyeckoii 0bpaborTkn

YcTaHoBNEHBI ClieaylOlMe NpaBUia HAHECEHHU Ha YepTexkax yka-
3aHUN O TEPMHUYECKON U XHUMHUKO-TepMHUECKOH o6paboTke, obecneun-
BaloLieH nomyyeHue HeoOXOAMMBIX CBOHCTB MaTepHaia AeTalH.

Ecnu Bcto fietans noaBepraioT TepMoobpaboTke 0AHOrO BHAA, TO
B MEXHUYeCKUX mpeboganusx vepreka NpHBOIAT Tpebyembie MoKasa-
TeNIM CBOHCTB MaTepuasa 3anuchlo TUMa:

- 235...265 HB unun 250 £ 15 HB;

- 44 .. 50 HRC unu 47 = 3 HRC;

- TBY Al 6...2,0 MM, 50 ... 56 HRC unu TBY 41, 8 £ 0,2 mm,
53 £ 3 HRC (6yxsoii 4 06031aveHa riny6buna obpabotkn),

- -uementupoBatb #0,8 ... 1,2 MM, 56 ... 62 HRC unu uemenrtu-
poBatsb A1, 0+ 0,2 MM, 59 £ 3 HRC.

Ecnu TepmoobpaboTke noasepratoT OTAENBHBIN Y4acTOK AeTanH,
TO ero 0OBOAAT Ha uepTexe YTONILEHHON WTPUXITYHKTUPHOH JTMHUENH,
a Ha Monke JIMHHU-BBIHOCKK HAHOCAT MOKAa3aTesu CBOHCTB MaTepHaa
(puc. 16.25, a).

Ecnu BCcio nerans noasepratoT ogHOMY BHIy TepmooOpaboTku, a

HEKOTOpbie ee 4acTh ApYroMmy

9 /’%%3 9 4 unu ocrasnaior 6e3 obpabot-
KM, B TexXHu4Yeckux TpeboBa-
-__‘b"é A HUAX JeJIalOT 3aruch Mo THITY:
- "269 ... 302 HB, «kpo-
30 Me MecTa, 0003HAYEHHOIO

Puc. 16.25 ocobo" (puc. 16.25, a),

"40 ... 45 HRC, xpome
nosepxHocti 4" (puc. 16.25, 6).
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16./7. OGo3nauenne ceapHbIX LIBOB

Yeprexxu cBapHbIX  A€TaleH
oopmanior kax uyepTexu cOopou-
\:;’ HbIX eIWHML. ONEeMEHTbl CBapHOM

Z

a) 8)

1)

ACTadH B pa3pe3ax H CEYCHHAX
} WITPUXYKOT B pa3HbiX HaNpPaBIICHUAX

(puc. 16.26, a). Ecim xe CBapHylo
AeTans u3obpaxaioT ¢ cbope ¢ Opy-
% 2umu demanamu, TO BCE 3NIEMEHTHI €€

HITPUXYIOT B OOHOM HarpapJICHUH
2707724 (pHC‘ ]626, 6)
Puc. 16.26

2
N

CsapHble 1IBBI Ha YyepTexax Ae-
TaneH u306paxatoT U 0603HAYAIOT 110
IFOCT 2312-72. Bupaumsie wWBbl HM300paXalOT  CIUIOUIHBIMH
(puc. 16.27, a), a HeBMAHMMbIE — LUTPHXOBBIMH (pHc. 16. 27, 6) THHUAMH.

K ~ a-a 72 A=
2

.04

Puc. 16.27

YcnoHoe 0003Ha4eHHe LIBA HAHOCHT:

- Ha nonke NUHUW-BBIHOCKM, MpPOBEAEHHOH OT u300paxeHus
WIBa C JIMLEBOH cTopoHbi (puc. 16.28, a);

I DE-E-E
2 T-E-3

Puc. 16.28
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- ROO nNoAKO# NUHWHU-BBIHOCKM, NPOBEAEHHOH OT M300pakeHHs
uiBa ¢ 06opoTHO#M cTopoHs! (puc. 16.28, 6).
YcioBHoe 0603HauEHHE CBAapHBIX LIBOB B O0LIEM Cilyyae JOMKHO

colepxaTh B MOpPAAKE, MOKa3aHHOM MPIMOYrojbHHKamMH | ... 5 Ha
puc. 16.28, cnenyiowee:

1. BcnomorarenbHble 3HaKH, HalpUMeD: /3'

- LIOB T10 3aMKHYTOMH THHHH;

2. Obo3zHayeHue CTAHIApPTa HA THMbl U KOHCTPYKTHBHBIE 3JIEMEH-
Thl LIBOB CBAPHBIX COEAHHEHMH:

a) 'OCT 5264-80 — ocHoBHbIE THMBI U KOHCTPYKTHBHBIC 3/IEMCH-
Thl LUBOB, BBINOJHEHHBIX Py4HOI qyroBoi CBapKoi,

6) 'OCT 8713-79 — 1o e, uto u TOCT 5264-80, Ho LUBBI BBIMIONHE-
Hbl ABTOMATHYECKOH W/IH 10JTyaBTOMATHYECKOHN CBapKoi oA ¢mocom;

B) 'OCT 11533-75 — ocHOBHbIE TUIBI, KOHCTPYKTHBHBIE 1IEMEH-
Thl M pa3Mepsl LUBOB MPU PACTIONOKEHUH CBAPHBAEMBIX IEMEHTOB M0
OCTPbIMH M TYIBIMH YITIaMu; LUBBI BBIMTOJIHEHBI aBTOMATHYECKOH M TO-
NyaBTOMAaTH4eCKO# Ayrosoil cBapkoi nop ¢ocom;

r) FTOCT 11534-75 — 1o xe, yto n TOCT 11533-75, HO wwBHI BbI-
NIOJIHEHB! pY4HOR TyTroBOH CBAapKOiA;

n) TOCT 15878-79 — coeauHeHMst, BBHINOJHEHHBIE KOHTAKTHOM
CBapKOH.

3. Obo3HayeHue 1IBa, cocrosilee M3 ByKBBI, COOTBETCTBYIOLLEH
BHAY COeNMHEHHS, U UMGPBI, ycTaHasnuBawoulel GopMy NOArOTOBKH
xpoMoKk (¢ orbopToBkoii, 6e3 oTOOpTOBKH, cO ckocom), Hanpumep: C8 —
[IOB CThIKOBOrO, ¥4 — yrioBoro, T3 — TaBpoBoro, H2 — HaxniecrouHoro
COEIMHEHUH,

B Tabn. 16.3 npuseneHa BeiGopka 6ykBeHHO-LIMGPOBBIX 0603HA-
YEeHUH LUBOB.

16.3. Ycii0BHbIe 0603HAYEHHA CBAPHbIX LIIBOB

@opma nonepevHOro ceHeHMsA Tonwuxa nucro, | O6o3HaueHue No
CBapHOro 1IBa MM I'OCT 5264-80

N\ 1.4 C2
BN 3...60 C8

S 3...60 CI2
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IIpodonxcernue mabn. 16.3

Qopma nonepevHoro ceyeHms Tonuwmna nucros, | O6o3Hauenue no
CBapHOTO LIBA MM 'OCT 5264-80

1...30 Y4

2...40 Tl

2...60 Hl

R 2...60 H2

N
o
@ 2...40 T3
2

4. 3nax "D\ u pasMep KaTteTa LBa (TOJIBKO JUTH YI/IOBBIX LIBOB).

5. BcnoMmoratensHble 3HAKHU:

""" — LI0B MpPepLIBUCTBIA MITH TOUEUHBIA C LEMHBLIM PacrONOKe-
HHUEM;

"Z " - wmos NPEPLIBUCTBIR HIIK TOYEYHbIHA C LIAXMATHBIM pacrno-
JIOXKEHUEM;

" 1" — WoB N0 HE3aMKHKYTOM TUHHH.

O6o3HaueHWe OJWHAKOBBIX LIBOB HAHOCAT TONBKO Y ORHOIO W3
nzobpaxcenuii. OT v306paXkeHUH OCTATbHBIX LIBOB NPOBOJSAT JMHHH-
BBIHOCKHM ¢ MoskaMd. BceM OQMHAaKoBbIM IUBaM MPHCBAMBAIOT OJHH
nopaakoBblid HoMmep (pHc. 16.29), KoTOPsIA HAHOCAT:

~ Ha JHHUHU-BBIHOCKE, MMEIOLIEH NMONKY ¢ HAaHECEHHbIM 00603Ha-
YEHHEM LUBa;

~ Ha HOJIKE JIMHUH-BBIHOCKH, NMPOBEAEHHOH OT U300paXKeHHus BH-
AWMOTO LIBA, HE UMeoLIero 0603HaYeHNUS;

~ MoA NONKOW JIMHUK-BBIHOCKH, MPOBEAEHHOH OT u300paxeHus
HEBHJAMMOTO 1IBA, HE UMeEIOUIEro 0603HaueHH.

Ecnu Bce LIBbI Ha cBapHOl JeTany OMHAKOBbIE U H306pKEHBI Ha
YepTexxe ¢ OQHOH CTOPOHBI, TO AONYCKAETCA HE MPUCBAWBATL MM HO-
PAAKOBOro HOMEpa, a NpUBECTH 0003HAYEHHE LIIBA B TEXHUYECKUX Tpe-
boBanuax. 1lIBeI OTMeHAIOT B 3TOM Cliydae JHHUAMH-BbIHOCKamMH Ge3
nonok.
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GPLIOIOIIP )

IPLIILIILII 2.
LLIILII127 211D

BT |

Ulhaprsie wdsr ng FoLT 526480

Puc. 16.29

IIpumep ycnoBHOro o6o3HaueHHs LB TABPOBOTO CoeMHeHHR Oe3
CKOCA KPOMOK, JBYCTOPOHHETO MPEPLIBUCTOrO € LIaXMaTHBIM pacrio-
JI0)KEHHEM, BbITOJIHAEMOTO PYYHOH RYroBOH CBApKOM: KaTeT 1iBa 8 MM,
JMHa npoBapuBaeMoro ydacrka 50 mm, war 100 mm:

"I'OCT 5264-80 T3— IN8-50 Z 100"

16.8. Pacno/ioxeHnHe HAa MepTexe 1eTaIH Pa3MepoB,
o6o3Havenuit a3, 1onycKoB GOPMBI B PacNOIOKEHHS,
epPOXOBATOCTH H TEXHHYECKHX TpeboBaHHH

Ha paboumnx yeprexkax netaneit 3apalor pazMmepbl, NPUBOIAT YcC-
noBHble 0003HaYeHUst Ga3, QONMYCKOB (HOPMbI ¥ PacNoONOXEHHUs, Mapa-
METPOB 1EPOXOBaTOCTH. [lng ynobcTBa uTeHHS YepTexka Bce CBEICHHUR,
HeoOXoAMMbie NS W3rOTOBNCHUS JIETANH, NO/DKHbI ObITh OPraHU30Ba-
HbI B CJIEAYIOUIYIO CHCTEMY.

Ha ueprexxax neraneii-ten BpauleHus (Bajbl, Bajlbl-UIECTEPHM,
4epBAKM, KoJieca, CTaKaHbl, KPbILLKKY MOALIMITHUKOB) CIIEAyeT pacrora-
rate (puc. 16.30):

- oceBble AMHEHHbIE pa3Mepbl — NOR M300pakeHHeM neTanu Ha
BO3MOXCHO MeHbLUEM (2 ~ 3) Yucie ypoBHeit;

- ycnoBHble 0603HaueHus Ga3 — noa u3obparkeHUeM aeTany,

- ycloBHblE 0003HaueHHs AOMYCKOB GOPMBI U PACTIONIOKEHHS —
Haj m300paxkeHUeM AeTanu Ha ONHOM-IBYX YPOBHSX;

- ycioBHble 0003HaYeHHS MapamMeTpoB LIEPOXOBATOCTH — Ha
BEPXHHX HacTAX M300pakeHus feTanei, a Ha TOPUOBbLIX MOBEPXHOCTAX —
noA u3obpaxenuem aetanu. B o6oux cnyyadx ycnoBHble 0603HaYeHUS
LIEPOXOBATOCTH PacMolaraloT B HEMOCPEACTBEHHOM 6aM30CcTH OT pa3-
MEpPHOM NTUHUY;
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[OJIKH JIMHMHM-BBIHOCKM, YKa3biBalolle TOBEPXHOCTH VIS
TepMO0OpabOTKH M NMOKPHITHI — Han H300paXkeHHEM AETATH.

Qe T15] [©¢ 45|

Ra

— .
[ X
[
r
Puc. 16.30
A A A
L 4 L 4 | g
Mecmo dpn mexwuvecxkux mpedobanui
‘L
=5 ) =5
A

Ocrobras wadnucs

Puc. 16.31

TexHuueckue TpebGoBaHHA pacnonaraioT HaJ OCHOBHOH HAJIIMCHIO
(puc. 16.31), a npu HemocTaTKe MeCTa — JieBee OCHOBHOW HAJIMCH.
TexHunueckue TpeGoBaHKA 3aMUCHIBAIOT B CNIEYIOWIEM MTOPAKE:

1. TpeGoBaHus K MaTepHaiy, 3arOTOBKE, TEPMUBYECKOR 0OpaboTke
M K CBOMCTBaM MaTepuana rotoeoi gerand (... HB, ... HRC).

2. YkazaHus o pa3mepax (pasmepbl AJIg CIPaBOK, PAgHyChl 3a-
KpPYIJICHHH, YIIIbL ¥ Ap.).

3. TlpepenbHble OTKIOHEHHA Pa3MepoB (HEYKasaHHbIE TpEAeib-
Hble OTKJIOHEHHS, 0OLIHe JONMYCKH U AP.)

4. JomyckH (GopMBI H B3aUMHOIO PacriONIOKEHHs1 NIOBEPXHOCTEH,
Ha koropble B TOCT 2.308-79 HeT yCIOBHBIX FPapUUECKHX 3HAKOB.
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5. TpebosaHua k ka4ecTsy MOBEPXHOCTH (ykazanua ob oTaenke,
NOKPBITHH, 11IEPOXOBATOCTH).

J1nsa pa3sMepoB M NMpeaensHbIX OTKIOHEHWH, NMPUBOAMMBIX B TeX-
HHYECKUX TpeOOBAHMAX, 00A3aMeENbHO YKA3LIBAIOM eOUHUYbL UIMEDe-
nua. 3aronoBok "Texnnueckue TpeGoBaHHUs" HE MULLYT.

16. 9. Paboune yeprexu THNOBBIX AeTaneil

Hwxe npuseaens! ykasanus no pazpaborke pabouux ueprexen
AeTaneit MailluH THNa BaJOB, BaJOB-LUECTEPEH, YEPBAKOB, 3y0uarsix U
YEPBAYHBIX KOJIEC, CTAKAHOB, KPbIMIEK NOALIWNHUKOB, LIKUBOB, 3B€3-
JOYex.

Jna xaxkaoro THna aeraneil AaHbl ykazaHus O cnocoGe 3afaHus
OCEBBIX pa3MepoB, BbIOOpe NpeaenbHbIX OTKJIOHEHKH M nonel gonyc-
KOB pa3MepoB, a Taioke BblOOpe gonyckos (GopMbl U JONYCKOB pacrno-
NOKEHHs MOBEPXHOCTEN.

Honycku popmer 1 0onycku pacnonodcenus noche HX onpeaene-
HHUA OKpYFNaloT Ao Onwxaduiero udcna (MKM) M3 paaa npeanoyT-
TENbHBIX:

1 12 16 2 25 3 4 5 6 8
10 12 16 20 25 30 40 S0 60 80
100 120 160 200 250 300 400 500 600 800

16.9.1. Baabl, BaJIbI-1I€CTEPHH, YEPBAKH

B nacTosueM pasaene AaHbl YKa3aH1sa MO BHINONHEHHIO YepTexXe
BAJIOB U TE€X 3JIEMEHTOB BaJIOB-LUECTEPEH U YEPBIKOB, KOTOPbLIE XapaK-
TEpHbI AN Banos. Ykaszanus no odopmieHHio 3y6uaThiX BEHLOB Ba-
JIOB-LIECTEpPEH W BUTKOB 4ePBSKOB MpHBEAEHbI HWXKe B pasaene "3y0-
4aTbhle M YEPBAYHbIE KONECa".

Pasmepot u npedenvrivie omrronenuna. Ha ueprexax BajioB 3a-
AAIOT COMpsKEHHbIE, LENOUHblE, rabapuTHble pa3sMepbl. 3aTeM 3aaaloT
cBOOOAHBIE pasMephl C YYETOM TEXHONOrHM M3rOTOBIEHHS H YA0OCTBa
namepenunii. Ha puc. 16.30 noxasan cnocod 3aaaHus OCeBbIX pa3mepoB
Bana. Ha stom pucynke obosnauensl pasmepel: C) u C; — conpsxed-
Hble (ANMHBI WnoHouHbIX na3os); I” v [ — rabapuTHEI W LemouHbIH,
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Ky n K3 — KOOpAMHHMpYIOLIHE pacnonmxeHne LIMOHOYHBIX Ma30B,
yA00HBIE JUIS KOHTPOJA WTAHIEHUMPKYJteM WK WwabnoHoM; /| — anvua
BLICTYNAIOLIErO KOHLA Basa (NMPUCOERUHUTENbHBIN pasMep), [, W /3 ~
JUIHHBI CONPXEHHBIX NoBepxHocTeil, Pasmepwt /), h, [, l4 oTBeuaioT
f10CJIEJ0BATEBbHBIM 3TaNaM TOKapHOH oGpaboTku Bana.

B nannom npumepe pasmepbl C, Co u I — GyHKUHOHABHDBIE, OC-
TanbHble — cBOOOAHBIE.

9) 5 L
™ 0,5¢
‘ 1=
> Iy
v =110 ‘3
Puc. 16.32

Ha yeprexax BanoB 3aaaioT TaKke rmy0MHY WINOHOYHOro nasa —
pasmep ! (puc. 16.32, a). Ecnn winoHouHsli nas, pacnofiokeHHbIH Ha
KOHLE Basna, CKBO3HOH, TO ynoOHee AJIa KOHTPOJA 3aAaBaTh pa3Mmep
(d—1).

[nybuHy wnoHouHoro nasa ¢, (puc. 16.32, 6) Ha GonblueM aua-
MeTpe KOHHUYECKOro yuacTka Bana ¢ KOHyCHOCThiO 1:10 BeluHCHgOT

=t +0,025/,
A€ {) — NpUHUMAKOT no Tabu. 12.5 ans nnamerpa Bana dp.

MHorna nokaspiBalOT rnyOUHY ¢ IUMOHOYHOTO Nasza Ha cpefHeM
auvameTpe dg, Bana. B aToM cnydae Ha uepTexke Bana 3analoT paccTod-
HHE N0 W3MepHTeNbHOro cedenns (puc. 16.32, 6).

Ha conpsxeHHble pa3Mepsl 3a0alOT NONA AOMYCKOB B COOTBETCT-
BUM C NOCAZIKaMH, NOKA3aHHBIMK HA HepTexe pefyKTopa (KopoOKH ne-
penau). Ha uenovHsie pasmeps! 3aatoT Nojta ACMYCKOB WM Npeaensb-
Hble OTKJIOHEHHS MO PEKOMEHAALMAM, NPHBEAEHHbIM Ha cTp. 363. Ha
CBOGOAHbIE pa3Mepbl 3aal0T nNpejenbHble OTKIOHEHHA 4Yallle BCEro
cpednezo xnacca moynocmu (cMm. Tabn. 19.2).

Ha wnpuHy tInoHo4Horo nasa npuBoAAT 0003HaueHHe noss jo-
Mycka: AJi NpU3MaTUYECKOM 1MNOHKH PY, a A1a CErMeHTHOM LUNOHKH

No9.
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flpenenbHoe OTWIOHeHHWe TPAyOWUHBI {, ! IWNOHOYHOro Nasa

(puc. 16.32) npu ceueHnu wnotkn 10 6 x 6 Mm: +0,1 MM; cBbe 6 6
20 32 x 18 mm: +0,2 Mm. Ha pasmep (d —¢,) npenenshsie OTKNOHenyy
3a41arT cooTBeTCTBEHHO: —0,1 1 —0,2 MMm.

Ha ueprexax BanoB, MMEIOLMX EMEHTBI LUTHUEBLIX COenye.
nuii, B coorsercTBuu ¢ TOCT 2.409-74 ykaseiBaioT My /) 3yGpey
nosHoro npoduis o cbera (puc. 16. 33, a). Jiia oGo3Havenns wepoxe.
BAaTOCTH Ha GOKOBBIX NMOBEPXHOCTAX TOKA3bIBAIOT NPOPUIL OAHOrO 3y6a
(puc. 16.33, 6).

VYcnoBHoe o0o3HaueHHe aje.
9 9 MEHTOB LLTHLEBOTO COeNHHeHus
Baja MO  COOTBETCTBYIOUlemy
craHaapty (cM. pasa. 5.2) npuso-
JUAT Ha NOJIKE JIMHUHU-BBIHOCKY Wity
L B TeXHH4YecKUX TpeSoBaHMsX.

' Ha ueprexax BanoB Buinoc-
kol B MacwTabe yBenMueHus
(4 : 1) npuBoaAT GopMy M pa3Mepb! KAHABOK J1% BbIXOAa LIUTUGOBANIL-
Horo kpyra (tabn. 12.3), nporodex 41a BbIX0Aa pe3bOOHAPE3HOro MH-
cTpyMenTa (Tabn. 12.6).

Honycka gopmet u donycka pacnonoxceHus noeepxHocmeli.
Ban B pabGotaiomeM y3ne Bpaumaercs B MOJIUIMITHMKAX KaueHusa. Ilo-
sToMy paboueli ocblo Bana ABIACTCE 06W4AA ocb, 0b6O3HAUEHHAs HA
puc. 16.34 6ykBamu A5. Obwas ocb — npsmas, npoxondulas 4epes
TOUKH TIepeceHeHus KaxI0H U3 oceil ABYX NOCaZouHbIX NOBEPXHOCTEH
U TIOAILMNHWKOB Ka4YeHHA CO CPeAHWMH TNONepeyHbIMH CeHeHHAMH
3THX MOBEPXHOCTEH (CM. Takke puc. 16.14).

BenencTeHe HeM3GexHbBIX TIOrpelHoCcTel o0was ock He coBraia-
€T C OCBhIO BpaLUEHHs BaJa PU ero U3roTOBJICHUU.

Ha ueprexe Bana 3azaior HeoGxoaumble TpeGoBanMs TOUHOCTH
M3rOTOBJIEHHS OTAENbHBIX €ro 3emeHToB. B Tabn. 16.4 B cOOTBETCT
BHM C MO3HUMAMH Ha puc. 16.34 npuBeneHsl ykazaHus 1O onpejene-
HUIO YHCJIOBBIX 3HAUCHUI NOMYCKOB GOPMbI W PacrioNoKeHHH noBepx
HOCTEH.

Puc. 16.33
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Puc. 16.34
16. 4. Pekomengauun o ofipeae/ieHaI0 10yckoB GopMbl
H PACNOJIOXKEH U OBEPXHOCTEH BAJI0OB
[To3uuma Ha Honyck
puc. 16.34
1,2 To ~0,5¢, rae 1 - JIONYCK pa3sMepa MOBEPXHOCTH.
3 To no 1a6n. 16.5 B 3aBMCHMOCTH OT THIA NO TUHIHUKA.
4 To na avameTpe d no tabn. 16.6. CTeneHb TOYHOCTH A0-
nycka no Tabn. 16.7
5 To~ 60/n ans n > 1000 MMH"; JIONYCK — B MM.
6 T, na anamerpe dy no Tabn. 16.8. CreneHb TOYHOCTH A0~
nycka npu 6a3npoBaHUH NOAULIMITHHKOB:
11apUKOBBIX — 8, pONHUKOBBIX — 7.
7

T, ua nvametpe di npu //d < 0,7 no Tabn. 16.8. Ctenenb
TOYHOCTH JOMycKa no Tabn. 16.9.

Hasnauenue kakmoro M3 gonyckoB (opMbl MITH PacnoioxeHUs
Chenyiowee:

- oonyck yurunopudrocmu (no3. 1) mocafoyHbIX MOBEPXHOCTEH
AR NOAWIMNHKMKOB KAYeHUs 3aAal0T, YTOObI OrPAHUYMTDL OTKJIOHEHHS
Teomerpuueckoii GopMbl 3THX MOBEPXHOCTEH M TEM CaMbIM OrpaHH-
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YUUTL OTKJIOHEHHA reomeTpHueckod (POpMbl ROPOXKEK KAYEHHA Koney,
noawunnHukos (no NOCT 3325-85 cneayeT KOHTpONUpoOBaTL OTAEb-
Hbl€ COCTaBJIAIOLIHE ITOro JOMYCKA: AONYCK KPYMJIOCTH, JONYCK Mpo-
(GhUAs NPOAOTILHOTO CevYeHHs, JONYCKY HENOCTOAHCTBA AHAMETPa B No-
NepPeYHOM H NPOJOIbHOM CEYEHHM);

- Oonyck yurunOpuynocmu (No3. 2) NocaoyHbIX NOBEPXHOCTEH
BaNOB B MECTAaX YCTAHOBKH Ha HHUX C HATATOM '3y6‘-laTle, YEPBAYHbIX
KONEC 33aAal0T, HTOOb! OrpaHMYMTb KOHLEHTPAUMIO JaBJIEHKIA;

- oonyck coocnocmu (No3. 3) NOCaZO4HBIX NMOBEPXHOCTER A
NOALLIWNHUKOB KAYEHHUA OTHOCHTENLHO MX ODllei ocH 3aaaloT, YToObI
OrpaHH"HUTb NEPEKOC Koneu NMOAUWHWNHHUKOB KAYCHUA,

- oonyck coocHocmu (no3. 4) NocagoyHON NOBEPXHOCTH Ajis
3yOuaToro, YepeBivHOro Kojeca 3ajaloT, 4ToObl obecnevnTs HOPMBI
KMHEMATHYECKON TOYHOCTH M HOPMbI KOHTAKTa 3yOUaThIX U YepBAHHBIX
nepenaay;

- Oonyck coochocmu (1o3. J) NoCaAo4HON TNOBEPXHOCTH JJist
noayMy(Tbi, UIKMBA, 3BE3A0YKH HA3HAYaloT, YTOOBI CHU3UTL AucOa-
NaHC Balla W JeTalieil, YCTaHOBJIEHHBIX HAa 3TOH NOBepXHOCTH. Jomyck
COOCHOCTM MO No3. 5 3aJal0T NpU 4YacToTe BpalieHHs Bana Oonee
1000 mun™';

- Oonyck nepnenouxyiaprocmu (no3. 6) Gazosoro Topua Bana
Ha3HaYyaloT, YTOObI YMEHBIUIHTL Nepexoc Konel NOJIIWMHMKOB U HeKa-
AKeHHe reoMeTpruueckoi hopMbl JOPOXKKH KaueHHs BHYTPEHHEro KOMb-
Lia MOJILMITHUKA;

- Oonyck nepnenouxyaaprocmu (no3. 7) 6azooro Topua Bana
3a4al0T TONBKO NPU YCTaHOBKE Ha Bajl Y3KHX 3yOyaTslX Konec, y KOTO-
PbIX OTHOLIEHHE ATHHBI /| NIOCaZOYHOro OTBEPCTHA K ero aHamerpy d
meree 0,7. Honyck 3apatoT, 4toObl 00€CMEYNTHL BBLINMOSHEHHE HOPM
KOHTakTa 3yOnes B nepenaue. [lpu oTHowenun //d > 0,7 monyck nep-
NeHANKYNAPHOCTH (M03. 7) He 3aaaloT.

Huxe npueeaeHbl Tabaulbl, Ha KOTOphi€ HUMEIOTCA CCHUIKH B
Tabn. 16.4. 3navyenns O no Tabn. 16.5 UCNONB3YIOT NPH IPOBEPKE Ke-
CTKOCTH BaJioB.
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16. S. JIonyckH COOCHOCTH MOCAZX0YHBIX MOBEPXHOCTEH Bana
H KOpnyca H JOMYCTHMBIE YFJibl B3aHMHOIO NEepeKoca
konen noamunHuka no FOCT 3325-85 (B pea. 1988 r.)

Tun noAlWUIHKUKA T@B, MKM TQ(, mrm | 8y
MHH,
PagnanbHeli HIApUKOBBIH OfHOPAI- 4 8 1,6
HbIH
PagualibHO-YNOPHBIA  1apUKOBBIH 3 6 1,2
OIHOPAAHBIH
PannanbHblit ¢ KOPOTKUMU UWITHHA-
PUHECKHMH POTUKAMH!
6e3 MoAHU(PULUMPOBAHHOTO KOHTAKTa 1 2 0.4
¢ MOOH(ULMPOBAHHBIM KOHTAKTOM 3 6 1,2
Konuuecknii poTMKoBBIii:
6e3 MoaupHULHPOBaHHOrO KOHTAKTa 1 2 0,4
¢ MOAN(UUNPOBAHHBIM KOHTAKTOM 2 4 0,8
Hronbuatblit poJIMKOBBLIA OJHOPAA-
HBIH
6e3 MOaM(HUHMPOBAHHOTO KOHTaKTa 0,5 | 0,2
¢ MOZAN(HLUPOBAHHBIM KOHTAKTOM 2 4 0,8
PaguanbHble WAPHUKOBBIE W PONUKO- 6 12 2,4

BbIE ABYXpA/IHbIE chepryeckue

IIpumevanus. 1. T@B, u T@K — JOMYCKH COOCHOCTH MOCa04HOM MO~
BEPXHOCTH Bajla H kopmyca AnMHo# B = 10 MM B AUaMeTpaJIsHOM BBIPAXEHHH.
Hpu anune B, nocafouHoro Mecta TablM4YHOE 3HAUCHNE CREAYET YMHOMKUThH
Ha 0,1 B,.2. 6 — RomycTUMBIil yros B3aUMHOTO NepeKkoca Konell MOAMHNIIHKKA,

BhI3biBacMoro AedopMalMaMH Baa M kopmyca B paboTaloleM ysine.

16. 6. lonycku coocuocru no FOCT 24643-81

HHTepBaﬂ JIOI'[yCK COOCHOCTH, MKM, NMpH CTEMNEHN TOYHOCTU AomyCKa
Pa3MepoB, MM 5 6 7 8 9
Cs. 18 1030 10 16 25 40 60

» 30» 50 12 20 30 50 80

» 50» 120 16 25 40 60 100

» 120 » 250 20 30 50 80 120

» 250 » 400 25 40 60 100 160
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16. 7. CTeneHn TOYHOCTH AONYCKOB COOCHOCTH MOCAJ0YHbBIX
NOBEPXHOCTEH 1Ml KoJec nepegay 3y09aTbIX (MHCIHTEIb)
H YepBAYHbIX (3HAMEHATE Ib)

CreneHb TOUHOCTH A0ITyCKa COOCHOCTH

CreneHsn
]([/[HeMaTuL]ecl(Oﬁ an ﬂHaMeTpe Reﬂ“Teanoﬁ Opr)KHOCTl/l, MM
TOUHOCTH EPENATM. | 0 5010 125 | cB. 125 10 280 | cB. 280 10 560
6 5/6 5/6 6/7
7 6/7 6/7 7/8
8 7/8 7/8 8/9
9 7/8 8/9 8/9

16. 8. lonycku napanienbHOCTH, NEPNECHANKY IAPHOCTH
no I'OCT 24643-81

WUnTepBan Jlonycku napannenbHocTH, NEpNeHAHKyIIPHOCTH, MKM,
pa3MepoB, MM MpH CTeNeHU TOUHOCTH JOoMycCcKa
5 6 7 8 9 10
Cs. 16 10 25 4 6 10 16 25 40
» 25 » 40 5 8 12 20 30 50
» 40 » 63 6 10 16 25 40 60
" » 63 » 100 8 12 20 30 50 80
»100 » 160 10 16 25 40 60 100
»160 » 250 12 20 30 50 80 120
»250 » 400 16 25 40 60 100 160

16. 9. Crenenn TOYHOCTH AONYCKA NepNEeHAHKYIAPHOCTH TOpHA
3aMljie4HKa Ba/ia NPH YCTAHOBKeE KoJiec

CreneHs TOUHOCTU AOTYCKa NEPIIERAUKYAAPHOCTH

Tun konec NpY CTENCHU TOUHOCTH MEPEAvH 10 HOPMaM KOHTAKTa
6 7,8 9
3yGuaTnle 5 6 7
YepBauHeie 6 7 8

386



*£1

L8E

0006k AGH
R13
1Too1dns | [OBo.009 45¢
L
r A 3
0,8, 7- ROS «
-4 k\ o8 og A I og/ /‘(& 8
MV -
R o> L1 1\
2 Lol Rl e — T
-+ - -+ -+ T + } g
§ ® sl |8 & 1 ]
\ 4 l
r‘j > WEEJ w24 6 45 H1S 4.5 2 w45t
16m45° = 5241 < 48 0 38
n) 214 g
o
1 260...285H8,xpore nobepxnocau A.
A-A B, FO®:1) NoBspxHocae A KaAumb TBY h=0.9.1.0MM,40. S0HRC.

2 »Poamep olecnewudoemca UMCRPpYMEHNOM.
RIO 3 Heyxko3anHbi®o NPedeALNHS OMKNOHBHUR PasHMepod:
Banot -t ocmanemextt, /2 no FOCT 25670-83

n
-3
3
= . . [Focca -
= Ban Y 1
[Foe ucn I/lucwol {
[Noworag Caone4d rOCT1050—-88
b
Puc. 16.35



Ha puc. 16.35 npuseaed nonyueHHsii ¢ nomowsio 3BM ueprex
BLIXOZHOTO BaJia Ul PaCCMaTPHBAEMOrO B KaUeCTBE NPHMEPA LIHITHH-
puueckoro peaykropa (cm. pasa. 13.1, a Taxke puc. 13.3).

[ToscHAM OCHOBHBIE MOJIOXKEHHS NPH BINOJHEHHH YEPTEXkKA BaJla.

BHauane HaHOCHM OceBble pa3Mepsl Baja: COMPHKEHHbIH — JUIMHY
WInoHouHoro nasa (45 mm), raGapuTHelt (214 MM) ¥ 0eno4HBIi
(52 Mm); pasmep, KOOPAHHHMPYIOLLMH PacnoOIOKEHHE LIMOHOUHOTO Na3za
(4.5 mM), o1nuHy BbicTynatouiero KoHua sana (60 v 6 MM), ANMHY pe3b-
6osoro yuactka (30 mMM), JIMHY nocamouHoi MoBepxHocTH (48 mm).
Pasmepsl 30, 60 1 48 MM oTBewalOT NOC/IEAOBATENBHBIM JTaNam Tokap-
Hoi 06paboTkn Bana. 3apaeM Takxe ryOHHY LINOHOYHOrO Masa Ha
KOHH4ECKOM KoHue Bana f =/ + 0,025/ =3,5+0,025-54 =49 mm, rae

{, NpUHAMAIOT no Tab1. 12. 5 pis cpenHero anamerpa, / - JNIMHa KOHU-
4eCKOro y4yacTka.

Ha conpsxkeHHble mnameTpaibtble pa3Mepsl 3aaeM NMoJs AOMmyc-
KOB B COOTBETCTBHH C MOCAAKAMH, MTOKA3aHHbIMH Ha 4epTeXKe PelyKTo-
pa (cMm. puc. 13.3): & 40m6, J 486, &40d9.

Ha uenounelit pasmep 3anaem nosie nonycka hll (em. cp. 363),
TaK KaK KOMNEHCAaTOPOM B Pa3MEpHOH LENH ¢ KOHHYEeCKHMH POJIMKO-
BbIMH NOAIUMITHUKAMH CJTY>KHT Habop MeTal/InuecKHX MpoKIajnoK, Ha
pasmepe 52 MM 3to coctaenseT —0,19 mm. [IpenesbHele OTKIOHEHHS
riyOHHbI LNOHOYHOrO Masa no pexkomeHpauuam ctp. 382 cocrasmsnor
+0,1 mm. Jlonycku GopMbl M pacnosioAeHHs ONpelie/IiM N0 PpeKoMeHAaLH-
am Tabn. 16.4. Honmycku pasmepos no tabn. 19.3: &40mé — IT = 16 mxm,
& 48t6 — 1T= 16 mxm. Jlonyck unnunapuudoctd 0,5 - 16 = 8 mxM. [lo-
NYCK COOCHOCTH TMOCAAOUHBIX Ul KOHHYECKHX POJHKOBBLIX MOALIMI-
HHKOB noeepxHocTell & 40mé6 mmHo# B| = 24 MM ¢ yueToM peKoMeH-
nauuii Taba. 16.5: 0,1 - 24 - 2 = 4,8 mMxm.

[Tocne oxpyrnenuns gomyck coocHocTH paseH 0,006 mm.

Jonyck coocHocTH (MKM) MOBEPXHOCTH JIUIS YCTAHOBKM 3y6uaToro
koneca Ha aMaMetpe 48 MM no Tabn. 16.6 (cTeneHb ToUuHOCTH AOoMyCKa
6 (Tabn. 16.7) npu cTeneHu TouHOCTH nepeaaud 7): 0,020 mm. Tonyck
neprieHAnKynsapHocTd 0a3oBoro Topua Baja Ha Jquamerpe 48 mm mo
Tabn. 16.8 ans crenenn TouHoCTH 7 (Ban YCTaHOBJEH Ha KOHHUYECKHX
poaukonogiuunuukax): 0,016 mm.
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16.9.2. 3y6uarble unaunapuueckue,
KOHHYECKHE N YepBAuNbIe Ko/leca, YePBAKH

Tabnuya napamempog. IloMnmMo n300paxkeHUs €T C paspe-~
samMy, HeoOXOAMMBIMH  pa3Mepami,
npeAeNbHBIMH OTKJIOHEHHAMH pasme- 8
poB, MapamMeTpamMH LIEPOXOBATOCTH U
ApYTHX CBEICHHH B MpaBOM BEPXHEM
yrny TOA HEpTexa NpUBOAAT Tab/iu-
1y napameTpoB 3y6uaToro BeHua Hiu
BUTKOB YepBiKa.

Ha puc. 16.36 npusenena popma

3TOit Tabnuubi, ee pa3Mepbl U pacrno-
A0XKEHHE OTHOCUTENbHO CTOPOH (hop-
mata uyeprexa. Tabsiuua napaMeTpos Puc. 16.36
COCTOMT H3 mpex uacmeiu, OTAENEH-
HBIX APYT OT ApYTa CMJOLLHBIMH OCHOBHBIMH NTMHUAMHU. B nepeoi vac-
mu Tabnuubl MPUBOAAT AAHHbIE A1 Hape3aHus 3yObeB KOJIEC WM BHT-
KOB YepBsKa, BO 6/MOPOU — NAaHHblE U1 KOHTPOAsA (B y4eOHbIX Mpoek-
Tax 3Ty 4acTb MOXHO HE 3aNOJIHATL), B mpembeil — CrpaBoMHbie AaH-
Hble. Hencnonblyemble CTPOKH HCKITIOUAIOT WK CTaBsT NPOUEpK.

IInanuapuueckue 3youarsie Koaeca. Pazmepst u npedensote
omrodenun. Ha puc. 16.37 nokasaHsl MpUMEPHI NPOCTAHOBKH OCEBbIX
pa3mepoB: Lf(I") — uenouHsiit (raGapMTHslit) pasmep; b — wmpHHa 3y6-
4aToro BeHla.

Ecnw 3arotoBky koseca obpa-

7mun

110

. g 8) 5 8 &

GarsiBatoT Kpyrom (puc. 16.37, 6), |
TO pasMep @ — aad ynodbcrTBa Bol-
MOMHEHHWS M KOHTPOJA — MPOCTaB-
JSI0T OT TopuoB 3ybuaroro BeHua, 1 —-1 {T——-1 1 — -
B stom caywae TtonuwmHy ancka 777 rz
Kojeca MONyuyaloT KakK 3amblKaio- % o e ¢ s
WMt pazmep LEeNOHKH. ] 7 %

Ecau 3arotroBky 3yGuartoro uir) b ]
Kojieca MOMy4alOT B LITaMnax, TO L ylr)
OHa MOCTYMaeT Ha MEXaHU4ECKYHO
06paboTky ¢ onpeaeneHHol ToM- Puc. 16.37

WuHoi aucka (puc. 16.37, g). Ilo-
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3TOMY Ha YepTexe TaKoro KoJjieca yKas3blBaloT: S — TOJLUMHY AWCKa,
NOJYYEHHYIO B 3arOTOBMTENIbHOM onepauuy (wtamnoske); C — pasmep,
CBA3LIBAIOLLMH CUCTEMY pa3MepoB IS 3arOTOBUTENBHOM M MEXaHHue-
CKOH onepauuu (Mexay HeoGpaGoranuoi 1 obpaboTaHHoit nosepxHo-
CTAMH AeTanu).

a
1 00
° ©
i 7z

Puc. 16.38

Ha uweptexxax uunuHapuueckux 3y0uaTblX KONEC KpOME NpouMx
Pa3MepoB yKa3blBalOT JWAMETPbI: d, — BepliuH 3yObes, d — oTBepcTHA,
de; — CTYNHUULL.

Ha ueprexe koneca ¢ LWIMHAPUYECKUM OTBEPCTHUEM M LUTIOHOY-
HbIM Na30M 3a0a10T pasmep d + 1 (puc. 16.38, a), koTopbli NpUHUMAIOT
no ta6n. 19.11.

Ha wivpuHy WNOHOYHOrO naza yalle BCEro 3a4aroT MNone JAoMycka
JS9.

Ha ueprexxe koneca ¢ KOHMYECKMM OTBEPCTHEM 3a/1al0T pa3Mep

d +15 (puc. 16.38, 6), KOTOpBIi BBIYKCIAIOT 1O hopmyne
d+ty=d,+1,-0,0225/,

drt,

rae pasmep /; NPUHUMAIOT 414 AnameTpa d,, no Tabn. 12.5.

Ha rnybusy wnonouHoro nasa (pasmep d + f5; d -+, Ha pHC.
16.38) 3agaoT npeaenbHble OTKIOHEHHS NpPU CEHYEHUU LLMOHKU 1O
6 x 6 MM: +0,1 mm; coiwie 6 x 6 no 32 x 18: +0, 2 Mm.

Ecnun B oTBepcTHH KoNeca UMEIOTCA LUNULBL, TO BBIHOCKOH B Mac-
wTabe yBesuueHHs NMOKa3biBAOT NPoduIIL OAHON BMAAWHBI C yKa3aHH-
€M LIEPOXOBATOCTH NMOBEPXHOCTEH.

Ha conpsxeHHble, uenounble U cBOGOARBIE pa3Mepsl konec 3aia-
HOT ANPEAENbHbIE OTKIIOHEHHUA N0 TEM X PeKOMEHAaUMAM, KaK U ans
BaJIOB (cM. c. 381).
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Honycku popmst u donycku pacnonoscenun nosepxnocmeii. Ha
puc. 16.39 nokazaHo HECKONbKO 3yOuaThiX KosleC H yCOBHbie 0003Ha-
yeHus 6a3 u QONMycKoB hOPMBI U pacnonoxkeHus nosepxHocrei. B co-
OTBETCTBUH C MO3MLUMAMH HA 3TOM PUCYHKe, B Tabn. 16. 10 naubl yka-
3aHMsA N0 ONpe/IeNIeHHIO NOTNYCKOB.

a) 6} — , 8 =
7z : 17 |Mnsn V A
i e

L)

M1 (B LREA
k=

F

Puc. 16.39

16.10. Pexomenaunu 1o onpeaesieHnI0 10MycKoB Gopmbl
H PACNONOXKEeHUH NOBEPXHOCTEH 3y04aThiX Kosec

[Tosnums Ha puc. 16.39 Honyck
1 T =~ 0,51, rae t — qonyck pasMepa MnoBepxHo-
A ¢t
2 T, Haawuamerpe de; npu I/d > 0,7 no Ta6n. 16.8.
4

CreneHs TOMHOCTH aonycka npu Gasvposa-
HWM MORIIMMNHKKOB: LAPHKOBLIX — 8, posu-

KOBbIX — 7.
3 T, Haauamerpe de npu I/d < 0,7 no Tabn. 16.8.
/' CTenenb TOYHOCTH OMycKa Npu Gasuposa-

HUW MOALLIMITHMKOB: LIAPUKOBBIX — 7, pOsn-
KOBbIX — 6.

Ha3snauenue kakaoro u3 aonycxos:

- Q0onycK YUIUHOPUYHOCMYU TIOCAJOYHON MOBEPXHOCTH (1o3. /)
Ha3HayaroT, 4TOObl OrpaHWYUTH KOHLEHTPAUHUIO KOHTAKTHBIX JaBhe-
HUH;

- Qonyck nepnenOuKyIApHOCmY TOpUa CTynuubt (no3. 2) saja-
10T, yro0bl CO3/1aTh TOHHYIO Da3y A/ NOALIMIHHKA KAYEHHS, YMEHb-
IINTh NEPEeKOC €ro KOJIell W UCKaXKEHWE TeOMETPUUYECKOH (opMbl j10-
POXKkKn kaueHHs1 BHYTpPEHHETO KOJbLia,
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1 269. 302KB

Y v

CONPAXSHHOZO KDABCA

Modynb. m 15
Yucso 3ydoed z 14
9201 HOKAOWQ &1 usz 37
Henpobaewue auwuy| 8
ayda npaboe
Hopromnut uexodnwu| _ | [ OCT
KOMBYP 15755~81
Ko3pg creweHur | X 1]
Cmenedb ROUHOCMU] = 7B
Aenumenwnuls duomenpl o 174.745
OfoznauerHue vepmexd AME-03013

2 PoBuycst ckpyaaeHuu 1 Brm max
3 Heyx a39nHeI8 Npedenbhne OMKAOHOKRUA Pasrepol:
danod— 1, ocmanskbix £t /2 no FOCT 25670-83

T

3 Af16-03.10.16
8 — — Num Mocco Flocum,
:ig:: Koneco ayduamoe . 11

-~

Cnany 4DX FOCT4543~ 7Y B = K2 Gavee

Puc. 16.40



- OORYCK RApARAeRsHOCMYU TOPUOB CTYMHUbBI  Y3KMX KOJeC
(no3. 3) 3apal0T No TeM Xe coolpakeHUsaM, KaK W AOMYCK NepneHau-
KYJIAPHOCTH TOpUa CTynuubi (1103. 2). Ecnu y xoneca HET BbITOUKH H,
CNIE/I0BATENBHO, HET pa3Mepa d,, AOMYCK NapaesibHOCTH OTHOCAT K
ycnoBHomy auamerpy d' = (1,5 ... 2)d. Torpa B pamke ycioBHoro o6o-
3HAYEHUS MPHBOAAT 3HAYEHHE JIONYCKA MapannensHocTH (Hampumep,
0,016 MM) 1 AnameTp uzMepenus (Haripumep, d' = 50 Mm):

ViR

Ha uepTexxe npoMexyTo4yHOTO MEXAY MOALIMITHWUKOM M KONECOM
kONbua (cM. puc. 16.39. 6, ) 3apal0T JONYCK NapaniesbHOCTH TOPUOB,
NPUHUMAA CTeNEHb TOYHOCTW JONYCKA HAa E€AMHUIlY TOYHEE, 4eM
B Tabn. 16.10.

Ecnu Topupl CTYnuu He y4acTByloT B 6a3sHpoBaHUM MOALIMMIHU-
KOB, TO JIOMYCKH 110 M03. 2 U 3 HE Ha3HAYAIOT.

B nepeoit wacmu mabauyer napamempoé ANA UQUTUHOPUHYECKUX
KOJIEC MPUBOAAT: MOAY/b /72, YUCIIO 3yObeB 2z, yron HawioHa [3, Hanpag-
nenue nnHuK 3y6a — npasoe, neBoe, WEBPOHHOE, HOPMANbHbIH HCXO-
Hbill KOHTYp co ccuinkoii Ha TOCT [13755-81; koadduuuent cmewie-
HUS X, CTENEHb TOYHOCTH, BU CONPSXEHUA W 0003HAUEHUE CTaHAapTa
Ha Hopmbl TouHocTh — FOCT 1643-81.

Bmopyo vacms mabauyst — oqny-nBe CTPOKM — OCTABNAOT CBO-
OOAHBIMH.

B mpemveit vacmu mabauysi NPUBOAAT AeAUTENbHBIH AnameTp d
v 0003HaYeHHe HepTexka CONPsXKeHHOro Koeca, c¢>opMMpoeaHHoe npu
COCTABNERUH creundukatuy g \) 5
Ha peayktop (xopobky nepe-
nau). 0 4

Ha puc. 16.40 npusenen / 17
NONYYeHHBIH € MOMOWbBIO ./
OBM ueptex uununapuye-
Ckoro 3ybOuaTtoro xoneca s 2 // Z s |
paccmaTprBaeMoro B KauecTee /4
npuMepa  LMJIMHAPUYECKOTO
peayktopa (cMm. pasa. 13.1, a kA
Taoke puc. 13.3). T -

Kounyeckne 3yGuarthle U 4,
Koneca. Pasmepst u npedens-

Hbte ominonenun. Ha uepre- Puc. 16.41

7/

a N
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e KOHHYECKOTO Kpyeom obpabomanrnozo xoaeca CTaBAT OCEBbIE pas-
mepsl no puc. 16.41, a:

I{y — uenounblii, onpenenslowuil NOMOXEHHWE BEPLUMHBI JE/H-
TENLHOTO KOHYCa KoJieca;

L], — uenounslii, oNpeaenfOWMHA BeNHUHHY OCEBOr0 3a30pa B
KOMIIEKTE Bana ¢ NOALIMMNHUKAMMU;

b — wunpuna 3ybuatoro BeHua;

a, — pa3Mep, KOOPAHHUPYIOUINiA 0J0XEHHE BEHLA OTHOCHUTEILHO
CTYTHLIBI,

ay, a; — pa3mepbl yriybieHuid;

as — pa3sMep, KOOPAUHUPYIOLLMIH OCEBOE MONOKEHUE 3yGa OTHOCH-
TEABHO CTYMHLIBI KONECa,

I' — raGapuTHbI# pasmep.

Ha ueprexe KOHUUYECKOTO mMamMnoBanHo20 Koreca CTaBAT OCEBbIE
pazMmepbl o puc. 1641, 6. B oTnvuMe OT npeabiiyllero yKkasbiBaoT
pazmep S, MONyueHHbIH HA 3arOTOBUTENLHON onepaund (LUTaMMOBKE),
a BMECTO a, — CBA3YOUIHH pasmep C.

Pa3Meps! ¥ TOYROCTD LIMOKOUROCO Na3a 3aak0T NO TEM Ke PeKo-
MEHAALUAM, KaK [T UMJIHHAPHUYECKHUX 3yOUaTeIX KoJiec.

Ha ueprexax koHuueckux 3yO4aTblX KoJiec KpOME pa3MepoB, Of-
penensownx GopMy M raGapuTel AeTaid, NPUBOAAT pa3Mepbl BeHLA
(puc. 16.42): Bnewinne auamerpol d,. U d, , oceBbie pasmepbl 4, C u [}
WHPHHY BeHua b; yron d, koHyca BepuluH 3y6beB; yron (90° — 3)
BHELIHETO JOMNONHUTENLHOIO KOHYCA, Tie & ~ yroa AeNWTEeNbHOro Ko-
Hyca. 3Be3104KOi 0003HaueHbl pa3MepBbl Ui CIPaBOK.

CQ
"1 904
9 v y -
7 v,
Z I
d‘d} © Mo
* i {
A A
Puc. 16.42
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Honycku opmbt u oonycku pac- . H

NOAOHCEHUR noeepxuocmed KOHH4YECKHX m

KOJIEC ONpEeaeNAOT TaK K€, KaK Ml uu-
nuHApuYeckux (puc. 16.43, Tabn. 16.10). A
dopma u pacnonoxenue Tabnuupl 1
napameTpos 3ybuatoro seHua npueege- 1 -Ej“v &
Ha Ha puc. 16.36.
B nepeoti vacmu mabnuyvl napamem- %////
P06 AN KOHUYECKHUX KONEC NIPUBOAAT: ~ [tl
- MOAYAb M, BHELWIHUH OKPY)KHOM L
Ias npsmosyBoro koneca; Puc. 16.43

- cpegHuil HOpManbHBIH MOIYJB
m, JJ14 KoJieca ¢ KpyTroBbIMH 3yObaMu;

- umcno 3ybbes z; Tun 3yba: "[Ipamoit”, "Kpyrosoii”;

- ocesyto ¢opmy (I, II unn III) 3y6a no 'OCT 19325-73; ans
KOJIEC C KPYrOBRIMH 3yObAMU: CpeAHHH yron [3, HakiIoHa 3y6a, Hanpas-
JieHue TuHuM 3yDa (NpaBoe, N1eBOE); HCXOAHBIH KOHTYp CO CCbUIKOM Ha
coorserctytowmii cranaapt: FOCT 13754-81 pnig konec ¢ npaMbiMH
3yObsamu, FOCT 16202-81 ans kosiec ¢ KpyroBeiMH 3yObiAMH;

- K03hDUUHEHT CMELIEHHA C COOTBETCTBYIOLUUM 3HAKOM:
BHELIHUH OKPYXHOH X, JUIA KONEC ¢ MpAMbIMH 3yObaAMM, CpeaHuUii HOp-
MaJlbHbIH X, U1 KONec ¢ KpyrosbiMU 3yObMH (NIPH OTCYTCTBHH CMé-
weHus B rpacde npoctapnfroT 0); yroy AETUTENBHOrO KOHyca 8; HOMH-
HanbHbI OuameTp dy 3yOope3Ho# ronoBkd Ana 3ybuaroro koneca ¢
KPYrOBbIMH 3YOBSMH; CTENEHb TOYHOCTH, BHA CONPMKEHHS U 0603Ha-
yeHWe craHaapTa Ha HopmMbl TouHocTH [OCT 1758-81.

Bmopyto vacme mabauyut — onHy-1B€ CTPOKH — OCTaBASIOT CBO-
6oaHOi.

B mpemueit vacmu mab6auypl NPUBORAT: MEXKOCEBOH Yros nepeaa-
4Y X; MOAYAb M, CPEAHWH OKpYXHON A% Koneca C NPAMBIMH 3y0bi-
MH, m,, BHELWIHHH OKPYXHOMN [UIA KOJIECaZ ¢ KPYrOBBIMH 3yObAMM;
BHellHee R, KOHYyCHOE paccTogHHe; 0D03HAYEHHUE HEPTEXkKA CONpAIKEH-
HOro Koneca, chOpPMHUpPOBAHHOE NPH COCTABIEHUH cneundukauuy Ha
penykrop.

Ha puc. 16.44 npuseneH B Ka4ECTBE NPUMEPA HEPTEHK KOHHUHECKO-
ro 3yGyaToro Koneca.
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Yepeax u uepsesumoe
koneco. Ha ueptexax 3tux
peraned xpome rabapuTHOro
I’ A npoynx 3a4al0T pa3me-
pbi, ONpeAensiolHe Hape-
3aHHYIO 4aCTb uepBsika H
BEHELL YEPBAYHOTO Koseca
(puc. 16.45). Ha uepmeoice
YepeaKd:

- Juvametp d, BeEp-
LHH BUTKOR;

- aiuny b, HapesaH-
HOM YacTH;

- paaMycet 3akpyrie-
i py = 0,3m Bnaguu u A
0y = 0,1m BepLUHH BUTKOB. Prc. 16.45

Konuessie Yy4YacTKM
BMTKOB npHoOpeTaioT 3a-
ocrpenyro Gopmy. Mx HeobOxonumo NpuTynuTh (pe3epoBaHHEM HIH
3aNUIUMBAHHEM — Ha 4yepTexke 00 3TOM NPUBOAAT COOTBETCTBYHOLIEE
yKazaHue.

Ha vepmedsce xoneca:

- Avamerp d,; BepuiuH 3yObeB;

- HauOONbIIKA AUaMeTP dun;

- WdpuHy b, BeHua;

- uenouHblil I, onpenensomwui fONOKEHHE CPEAHEH MIIOCKO-
CTH BeHUA;

- paauyc R = (0,5d) — m) BbIeMKH NOBEPXHOCTEH BEPLIHH 3yObeB;

- paauycel 3akpyraeuwit p, = 0,3m Braaus u p,; = 0,1m sep-
WHH 3y0bes.

Pa3zmepbt 1 TOYHOCTH LUIMOHOMHOTO Na3a B OTBEPCTHH YEPBAYHOrO
Kosieca 3a0aloT MO TEM e PEeKOMEHAAUHAM, YTO U ANS UWJIHHApHYeE-
CKHX 3yOuaThIX Kosiec.

Honycku hopmst u donycku pacnonroyHcenun nosepxnocmeit sa-
noB-yepsskoB. Ha puc. 16.46 noka3aH 4epBsK, yCIOBHbIE 0603HaUEHHS
6a3, nonyckos Gopmbl W pacnonoxenus. Haznauenue fonyckos Takoe
Ke, kak M Ana Banos. Uncnosble 3HAYEHUS AONYCKOB ONPEAENAIOT MO
pekomengauusam Taon. 16.4.

damy
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Puc. 16,46

Ha puc. 16.47 npuseneH B kauyecTBe NpuMepa 4epTex depssaka.
®dopma K pacnonoxkeHue Tabnuiibl NapaMeTpoB BUTKOB 4EPBAKA NpH-
BefleHa Ha puc. 16.36. B nepeoil wvacmu mabauyst 3a0UCHIBAIOT: MOAY/Tb
m, YNCSIO BUTKOB Zz;, BUA depBsika (no tuny ZI, ZT v T.4.), nenutens-
HbIF YFoa Y noabemMa JHHUY BUTKA, HanpaBnenue nnHun sutka ("llpa-
Boe", "Jlepoe"), ucxoaublii yepsik co ccbukoi Ha TOCT 19036-94,
CTeneHb TOYHOCTH, BUJ COMPSXEHHUS NO HOpMaM OOKOBOro 3a3opa M
obo3HaveHue crangapra Ha Hopmbl TOuHocTH ('OCT 3675-81). B Ha-
CTOALLEE BPEMSA MPUMEHSIOT CIEAYIOUNE BUAbI UWITUHIPHIECKHUX Yep-
BKOB: Z/ - 3BoNbBEHTHbIH, ZT1 — obpasoBanHblii TopoM, ZK1 — obpa-
30BaHHbIA KOHYCOM, ZN| — KOHBOMIOTHBIH € NPAMONKHENHBIM NPOdH-
neM BUTKa, ZA — apXumeoB.

Bo emopoii wvacmu mabauywt 3aNMChIBAIOT AENUTENBLHYIO TOMUWHY

5,1 1O XOpPAE, BbICOTY A, 10 XOpAbI.

B mpemuveit vacmu mabauybl 3anuchiBaloT: AENUTENbHBIA AnaMeTp
d) uepBsKka, X0 p;) BUTKa, 0003HaYEHHE YepTeNa CONPXKEHHOro Kone-
ca, copMUpOBAHHOE NPU COCTABIEHUHU CNELNPUKALMH HA PELYKTOP.

3Hayenus p. ¥ S, , A, BbIMUCIAOT No QopMmynam: p, =mmz;

al s "a

5,=157TImcosy; I;u, =m+ 0,53Tu,tg[0,5 arcsin(.?u, sin’ y/d, )]
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Puc. 16.48

Honycku gopmur 4 oonycku pacnonodcenun nosepxmocmeit
uepBAuHbIX konec. Ha puc. 16.48 nokazaHo uepBa4HOE KONECO, YCNOB-
Hoe 0603HaueHue Ha3bl, KONYCKH (HOPMBI U PacNONOXKEHUs. UHUCIOBLIE
3HA4Y€HHA AOMYCKOB OMPEAC]AOT TaK K€, KaK U 11 UHJIHHAPHUYCCKHX
3ybuaTthix konec (Tabn. 16.10).

Ha puc. 16. 49 npuBeneH uepTex YepBAYHOTO KONECa, NMOIYy4eH-
Hblii ¢ moMoweio OBM s paccmaTpuBaeMoro B KauecTBe INMpuUMepa
4epBAYHOro peaykropa (cMm. pasn. 13.3, a tawke puc. 13.7). ®opma U
pacrionoxeHue TabiuLbl MapamMeTpoB 3y04aTOro BeHUa MpPUBEACHA Ha
puc. 16.36. B nepgoit vacmu mabauyel 3aTIMCHIBAIOT: MOAYNb 11, YUMCIIO
z; 3ybbeB, Hanpasnenue nuuum 3y6a ("Ilpasoe", "Jleroe"), koo duuu-
€HT X CMEILUEHHS YEPBAKA, MCXOAHBIH NMPOM3BOAALIMI YEPBIK CO CChUl-
koii Ha ctaugapT (TOCT 19036-94), cTeneHb TOMHOCTH, BUJT COTPSKE-
HHS 1O HOopMaM OOKOBOro 3a3opa M 06o3HaueHde cTaHmapra (IFOCT
3675-81).

Bmopyto vacms mabauyst (2 — 3 CTpOKH) OCTaBIAIOT CBOGOAHOM.

B mpemveti yvacmu mabnuybr 3anMCHIBAIOT: MEXKOCEBOE PaccTos-
HHUE a,, AETUTENbHBIH JHaMeTp d) Koneca, BH/, COMpSKEHHOro YepBsKa,
YHCJIO Z; BHTKOB CONPSDKEHHOTO YepBsika, 0003Ha4eHHE uepTexa co-
NPAKEHHOTO YepBsika, cHOPMUPOBAHHOE NPH COCTaBJIEHHH crnieuudu-
KALMH Ha PEyKTOP.
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16.9.3. Crakanbi

Ha puc. 16.50 nokazaHbl KOHCTPYKUHH CTaKaHOB COBPEMEHHbIX
mawnH. Ha 3TOM pHCYHKe MOka3aHbl TaKKe YC/IOBHbie 00O3HaueHHs
6a3, nonyckoB GoOpMbI H PaCrONOKEHHS.

Ha ueprexax cTakaHOB 3a1aiOT OCEBLIE JINHEHHbIE Pa3MeEpbI: ra-
GaputHsie I, HenouHsle [] U cBoGoAHbIE.

IIpedenvnvie omrnonenus 3ajalOT Ha pa3sMepbl: CBOOOAHBIE —
CpeHEro Knacca TOUHOCTH (f;, cM. Tabn. 19.2); uenounsie — no obute-
My npasuiy (ctp. 363).

Honycku chopmer u donycku pacnonosicenun nosepxnocmeti TpH-
BeaeHbl B Tabn. 16.11, B koTOpo# JaHbl CCBUIKM Ha TMIO3HIMH
puc. 16.50. XapaxTtep TexHuueckux TpeOOBaHMM ONpeaensieT TO, YTO
OCHOBHO#M 06a30ii sB/seTCA NOBEPXHOCTh B ¢anua crakana. TouroCT
NoJoeHUs 6a3z0BbIX TOPLOB CTaKaHa Ui yrnopa MOAUMIHHKOB obec-
NEeYHBAIOT UX MAPAJLTENBHOCTBIO TOpiy B cTakaHa.

HasHaueHHe kax10ro U3 A0OMYCKOB:

- oonyck yununopuynocmu (nio3. /) 3agaroT, 4ToObl OrpaHUYUTD
OTK/IOHEHHUS TeOMETPHYECKO (OpMBI NMOCAJOYHBIX MOBEPXHOCTEH H,
C/Ie10BaTeNbHO, JOPOXKEK KaYeHUS HAPYIKHBIX KOJIel NOALIHITHHKOB;

- Qdonycku coocHoCcmu TNOCaA0YHbIX MOBEPXHOCTEH CTaKaHa Ha-
3HAYaIOT, 4TO0bI OrPaHHYUTh OTKJIOHEHHE MEXKOCEBOTO pAacCTOAHHA B
KOHHYECKOH nepenave (1o3. 2) ¥ Mepekoc KoJiel NOAIMNITHAKOB Kayve-
Hug (no3. 3);

- Oonyck nepnenouxynaprocmu (no3. 4) U oonyck napanineapHo-
cmu (1o3. 5) 3ajatoT, 4TOObI OrpaHHYHTh NEPEKOC KOJEL MOALIHITHH-
KOB;

- no3uyuonnwuiil oonyck (1103. 6) 3a0al0T, YTOObI OrpaHUYHTH OT-
KJIOHEHHS B PacfiOJIOKEHHH LIEHTPOB KPEeMEeXHbIX OTBEpCTHIH U obecre-
YHTh TaK HaszbiBaeMylo "cobupaeMocTs" pe3nboBOro coequHerHs. JTOT
AOMyCK 3a/1al0T TOJILKO B TOM Ciyuae, KOrja OTBEPCTHS AN BUHTOB B
CTaKaHe U B KOPITYyCHOM NeTajii CBEP/AT HE3aBUCHMO Apyr OT Apyra B
npucnocobaeHusx win Ha cradkax ¢ YITY. B ocranbHbIxX cmydasx no-
3UUHMOHHLIH OMYCK M0 1103. § HE NPUBOISAT.

402



16.11. Pexomenaauuu no onpeneennio J0NycKos Gopmbl
H pacno10xXeHH s nonepxnocreii CTAKAHOB

" Iosuuus Ha Homyck
puc. 16.50
1 T ~ 0,51, rae I — Jonyck pasmepa NOBEPXHOCTH
ye

2 To = 0.6, rae f - nomyck pasmepa noBepXHOCTH

3 Te 1o Tabn. 16.5 B 3aBucuMocTH OT TMNA MOAWIMII-
HHKa

4 T. Ha auamerpe D no taba. 16.8. Crenenb TouHo-
CTH JONYCKA A/l MOAUIMITHHKOB: LIAPHKOBBIX —
8, ponnkoBbix — 7

5 T, e anamerpe Dy no tabn. 16.8. Crenens TouHO-
CTH JOMyCKa U1 MOAWMIHHKOB: LIAPHKOBBIX ~
8, posvkoBbIX — 7

6 T. = 0,4(d,,, —d,), rae d_,, — nuamerp otRepCTHS,
d, — NMaMeTp BHHTa

Ha puc. 16.51 B xauecTse nmpuMepa MpHUBEJEH YEPTEX CTaKaHa,
noayyeHHbIH ¢ momowbio 3BM juis paccMaTpHBaeMoro B KayecTse
npuMepa YepBAYHOro peayktopa (cM. pasa. 13.3, a'Takke puc. 13.7).

Ocegble JIMHElHHbIE Pa3Mepbt 3a/1aHbl B COOTBETCTBHH C pHC. 16.50.
Pazmep 72 MM BXOAHT B cocTaB cOOpOUHHO#H pasMEpHOH LenH, onpeae-
AROLEH 0CEBOR 3a30p B KOHMYECKHX POJIMKOBBIX MOALIMIHHMKAX (HK-
cHpytollei onopbl. B cBA3M ¢ 3THM Ha 3TOT pasMep 3a/laHbl Npeaesib-
Hble OTKIOHeHHs +0,095 mm (£IT11/2, cm. cTp. 363, KOMMeHcaTop —
Habop MeTATIHYECKHX NMPOKIAI0K).

Ha auametpanehble pasmepbl 90 M J105 MM 3anaHel moss jo-
IMyCKOB B COOTBETCTBHH €O CGOPOYHBIM UepTexOM (cM. puc. 13.7).

Jomycku ¢opMbl U pacnoJIOKEHHS ONPEESIEHb! N0 pEKOMEHAALM-
M, MpHBeACHHbIM B Tabn. 16.11.

Honycx yununopuunocmu (nos. 1, puc. 16.50) pases 0,5 - 30 = 15 mxm, uau

nocsie OKpYrJeHUs 10 CTaHAAPTHOH BEMMUHHBI — 0,016 MM.
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Honyck coochocmu (1103. 2) pasen 0,6 - 22 = 13,2 MKM, WM nocjie
OKPYTJIEHHS JO CTaHAAPTHOMN Benuuutel — 0,012 MM.

Honyck nepnenouxyrapuocmu (1103, 4) ocu 0TBEPCTHA K 6a3oBoit
naockocTH no tabn. 16.8 Ha Anamerpe P9OH7 npu cTeNE€HH TOYHOCTH
7 (AN KOHMYECKHX POJHKOBBIX NOMIINNIHKUKOB) 0,02 MM.

Honyck napannervriocmu Topuos (no3. 5) wa guamerpe 144 no
tab. 16.8 npu crenenn To4HOCTH 7 — 0,025 MMm.

Tak KaK B COOTBETCTBMM C 3a/JlaHHEM NPOM3BOACTBO HYEPBAYHBIX
pedyKTOPOB CPEIHECEPHHHOE, TO KpenexHsle oTBepcTHs BO (iaHLE
cTakaHa Oy#yT CBEpJIMTb HE3aBHCHMO OT OTBEPCTHil ApyTHMX COMps-
KEHHBIX fieTanei. [To3ToMy 3aAarOT NO3HLMOHHBIM 1OMyCK.

TTosuyuonnwiii oonyck (no3. 6) BLIYUCASIOT M0 GopMyJie

0,4(d,,, ~d,)=0,4(9-8)=0,4 mm.

Pazmep 122 Ha 4yepTexe B3aT B paMKy. DTO 03HAYaeT, YTO TeX-
HuYeckue TpeboBaHus, 3allHCaHHbIE HAJl OCHOBHOM HAIMNHCHIO, HE OT-
HOCATCS K 3TOMY pa3Mepy.

Ha uepreskax cTakaHOB BbIHOCKO#H B MacluTabe ysenuuenus (2:1)
NpUBOAAT GOPMY ¥ pa3Mephbl KaHAaBKH IS BLIXOAA MHCTPYMEHTA. Pa3-
Mepbt KaHaBKH cM. Tabu. 6.10.

16.9.4. KppllIKH NOAIIHNIHHKOB Ka4eHHs

Ha yeptexax kppilleK MOALIMITHUKOB OCEBbIE Pa3MEPbl MPOCTaB-
nsioT no puc. 16.52.

Bo Bcex KOHCTPYKTHMBHBIX BapHaHTax pasMep S NoJlyueH npu oT-
JIMBKE KpHILIKH Ha 3aroTOBUTE/NbHOM onepaund. Pasmep # o6eryHO
BXOJMT COCTaBJISIOLIMM Pa3MEPOM Pa3MEpHOH LEMNH, onpeAensromei
OCEBOH 3a30p B KOMIUIEKTE Baja ¢ MOJAWMIHHKaMH KaueHus. Pasmep H
Besne rabaputHbiii. Pazmep C cesassiBaeT HeoOpaborannbie u obpabo-
TaHHblE NMOBEpXHOCTH, Cy — MyOHHaA rHe3Aa VIS MAHXETHOro yrJioT-
HEHUA.

Ha uepTexax KpblllieK NOJALIMMHUKOB NPUBOJAT MpeAesibHble OT-
KJIOHeHHS Pa3MepOB M JIOITYCKH PacriofioKeHHs TOBEPXHOCTEN,

IIpedenvrvie omxaonerua UEMOYHOrO pasMepa /1 pacrosararoT
CUMMETPHYHO OTHOCHTEJIBHO HOMHHAJIBHOIO 3HAaU€HHUS 110 peKOMeH1a-
UMAM, puBeAeHHbLIM Ha cTp. 363. Tlons momyckos LEHTpHpyOLiero
noscka D u auametpa D,, NoJ MaHXETHOE YIIIOTHEHHE FIPUHUMAIOT 110
puc. 16.52.
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16.12. PexoMeHAa1MH 110 onpeneneHn o A0TYCKOB HopmMbl
¥ PaclioloKeHHs MOBEPXHOCTel KpbllleK NOJHIIHHKOB

[lo3uuus Ha Jlomyck
puc. 16.53 Y

1 Ha auamerpe D, no Tabn. 16.8. Creneus

T TOYHOCTH AOMycka npu 6Ga3upoBaHWM Mo~

// MNHWKOB: WapukoBbIX — 9 (npvBepTHas

Kpbiwka) unk 8 (3akiagHas KpblKa); poju-

x0oBbIX — 8 (npuBepTHas kpblluka) WiH 7 (3a-
KJ1aZIHas KpbILUKA)

2 =0,6¢, rae { — nonyck pa NOBEPXHOCTH

-r@ I LOMYCK pa3mepa Mnosep.

? T¢ ~04(dyy, ~d,), rae dory — RMAMETP OTBED-
CTHd, d, — AWaMeTp BHHTa

HaznayeHue kaxaoro u3 AOMNyCKOB creayoLlee:

- Qonyck napanieasrocmu TOpUOB (1o3. /) 3agaloT, ecii 1o
TOpLY KpPbILIKK 6a3WpyOT NOAIIUNHUK KAauyeHWs, KaK 3TO M0Ka3aHO Ha
puc. 16.53. Jlonyck Ha3zHa4yaroT, 4TOObI OFPaHHUUTL NEPEKOC KOJIew
NOALIMMHHKOB KaueHHs,

- Oonyck coocHocmu (No3. 2) 3a8atoT, YTOObl OTPAaHUUYHTL pau-
abHOE CMEWEHHE YIUIOTHUTENbHOH MamKeThl M YMEHbLINTD TaKHM
00pa3oM HEOLHOPOAHOCTH AABIEHUS Ha PaboUylO KPOMKY MaHXKEThI;

- nosuyuonuuiyt oonyck (no3. 3) 3anatoT B TEX XKE CAyyadsX H €
TOW e LebiO, KaK U Ha 4epTexax cTakaHoB (cM. no3. 6 Ha puc. 16.50).

Ha puc. 16.54 npusenen uepTex KpbllIkM MOALIMNHWKA, MOJY-
YeHHbiH ¢ nomoulbio OBM s paccmMaTpuBaeMOro B Ka4eCTBe NpuMe-
pa uepBa4YHOro peaykropa (cm. pasa. 13.3, a Takoxe puc. 13.7).

OceBble NMHERHbIE pazMepbl 3aaHbl HA HEPTEKE KPLILIKKA B COOT-
BETCTBUM ¢ pHc. 16.52. PasMep 26 MM BXOJAMT B COCTaB c6OPOUHOIH
pasMepHo# Lieny, onpenendtouleit oceBod 3a30p B KOHHYECKHX POJIH-
KOBbIX NOAWMNHUKAX QHUKCUpylolueit onopsl. B ¢BA3M ¢ 3TuM Ha sTOT
pazmep 3amausi npeaensHbie oTkioHeHus 0,065 mm (£IT11/2, cm.
cTp. 363. komnencatop — Habop npoknanok). [lone momycka uenrpu-
pytowero noscka auametpom <90 mm npunato dl1 no puc. 16.52 u
Yeprexy puc. 13.7.
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3anaHbl IOMYCKH pacnonioxkeHus (cM. puc. 16.53 u a6, 16.12):
AONYCK NapannefibHoCTH Topuos (nos. /, puc. 16.53) na anamerpe
2144 mm no Tabn. 16.8 npu cTenenu TOUHOCTH Jonycka 8 (npusept-
Has KPbILIKA, KOHMYECKHE POJIMKOBBIE TIOMMINIHHKY) paBHbIk 0,04 mm,
M NIO3ULIMOHHBIH fomyck pashbii 0,4(d,, —d, )= 0,4(9-8)=0,4 mm.

Pasmep D122 Ha puc. 16.54 3akntoueH B pamky. 3TO o3Hauaer,
4TO TeXHHuecKkue TpedoBaHUA, 3aNHCaHHbIE HAJl OCHOBHON HAAIUCHIO,
He OTHOCATCSA K 3TOMY pa3Mepy.

Ha yeprexax kpbiliek BLIHOCKOH B MaciuTabe ysenuueHus (2 : 1)
NpUBOAAT (OpMy M pa3Mepbl KaHaBKH [Uld BbIXOJa WMHCTPyMeHTa
(tabn. 6.10).

16.9.5. HlxnBLI

Ha ueprexax WKUBOB OceBble pa3Mepbl 3aAak0T MO pHC, 16.55, Ha
KOTOPOM 0003HauEeHBbI:
S}, S, — pasMepbl d1€MEHTOB LUKUBA, MOJy-

UEHHbIE B OTJIUBKE;

C, — pa3Mep, KOOPAHHUPYIOLIMH pacno-
NOXKEHHUEe AMCKa LKUBAa OTHOCUTENbHO 06oaa,
C, — pa3Mmep, OnpeacfIOIMI pacroNoKeHue
TOpUOB 006043 U CTYNHbL;

L — rabapurhniii pazmep.

IIpeOenvubie omrkIOHeHUA Ha uepTexax
LIKMBOB 3a/1al0T Ha:

- pacueTHbiH aHameTp d, (cm. puc. 4.35
n 4.36) - nosie gonycka hif;

- pasmepsl f, e (cM. puc. 4.35 1 4.36) —
noTtabn. 4.10u4.11;

- WIKpPUHY W IyOUHY LINOHOYHOTO Na-
3a — N0 HOpMaM, NPUBEACHHLIM B pasa. 16.9.2
Lns 3ybuaThIX KoJec.

HAonycku dopmsr u pacnonosicenus. lo-
nyck yuaunopuynocmu 6a3oBOro OTBEPCTUS
3a/a10T 10 HOpMaM, NpHBEAEHHBIM 1A 3y6ua-
Tbix kosec (Tabn. 16.10).

Puc. 16.55
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Honyck coocnocmu (B RMaMeTpanbHOM BbIpakeHUH) pabodeit rioBepx-
HOCTH 1IKUBOB TUTOCKOPEMEHHBIX NMepeayd MpHHUMALOT (CM. puc. 4.34):

D, Mmm cB. 50 10 120 cB. 120 a0 260 cB. 260 no 500
Jomyck cOOcHOCTH, MM 0,04 0,05 0,06

Ha ueprexax WKWBOB AJIA KJIMHOBBIX U NOMWMKIMHOBLIX peMHeEH 3aja-
10T J0MYycK GMEHUS KOHYCHOH MOBEPXHOCTH PyUbeB MEPNEHAUKYIAPHO
obpazyloutei:

T, =0,005d_,

rae d, — pacueTHblii aMameTp ULIKMBA, MM, [ — yaeibHoe OueHue
(MM/MM) NIpURHUMAIOT B 3aBHCUMOCTH OT HacCTOTbI BpallleHus 7:
7, M’ 5o 500 ¢B. 500 no 1000 cs. 1000
t, MM/MM 0,2 0,15 0,1
Kaxxaplit wixus rnpu pabote ero co ckopocThio CBBILE 5 M/C [0N-
keH ObITh cTaTHueckH orbanaHcuposad. JJonyckaeMblii gucbananc:

Ckopoctb peMHs, M/c ¢B. 510 10 c¢B. 10 50 15 cB. 15 2020 ¢B.20
Jucbanasc, r - MM 60 30 20 10

Ha puc. 16.56 npuseneH npumep odopMieHHs HepTeka LIKMBA
JUISL TIOJTMK/TMHOBOTO PEMHS.

16.9.6. 3Be3gouKu

Ha puc. 16.57 u 16.58 paHn npumepsl odopMieHus ueprexa
3BE3OUKH ISl POJIMKOBO#H U 3y64aTOH LIeMH COOTBETCTBEHHO.

Ha ueprexax 3Be3n04eK NMPUBOAHLIX POTUKOBBIX U 8MYTOUHBIX
geneid ykasbiBaloT pasMmepbl no puc. 4.38, g, 6. UucnoBble 3HaueHUs
3TUX Pa3MepoB OMPEEAIOT MO 3aBUCUMOCTSM, MPUBEAEHHBIM B pas-
nene 4.12.

Tabnuyy napavempog 3yOuaroro BeHUa pa3MeLLalOT B MpaBOM
BEpxXHeM yriy ueprexa. Pasmeps! rpad tabnuusl U UX pacnosioxeHuUe
TaKWe e, KaK Ha uepTexax 3ybuarblx koniec (puc. 16.36). Tabnuua
napamMeTpoB COCTOMT U3 ABYX YACTEH, pasAeNeHHbIX CIIOIIHOH OCHOB-
HOMH JiMHuWeR.

B nepgoit wacmu mabdauyer npuBoAAT 0003HaUeHHE COMpATaeMoin
uenu. Bo gmopou vacmu mabauyst YKa3blBatOT MApaMeTPbl 3BE3AOUKH:
YHco 3ybbeB, npoduiae 3yObeB CO CChIAKOH HA CTaHAAPT U YKa3aHUEM
0 CMeLLEHHK, Klace TOuHOCTH (06bIuHO 2-it knace o TOCT 591-69),
paauyc BmaaMHbl, paauyc cONpSKEHHUs, paauyc rosnosku 3yda, moso-
BHHY yr/1a BNaZUHbI, YTOJ1 CONPIKEHUS.
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Puc. 16.59

Cwmeuenue e = 0,03 P 3apator 118 ¢BOOOJHOTO pa3MelEHHA POSU-
Ka Lieny Bo BraauHe 3y0beB 3Be30uKH. 34eck P — war uenu.
Jlpyrye napameTpsl 3B€3104KH PaCCUHTBIBAIOT (pHcC. 16.59):
— pafidyc BNAJUHbI, MM: r=0,50254, + 0,05;
— paadyc CONMpAKEHHS, MM r = 1,3025d, + 0,05;
— paguyc ronosku 3yba, Mm:

r, =d,(1,24cos ¢+ 0,8cos p —1,3025)- 0,05,
rane mnonosuHa yrna 3yba @ =17° —64°/z ;  Yrol CONpsKeHus
B=18°-60°/z : nonosuHa yrna snaauusl o =55° —60°/z; d, — nua-

MEeTp poJIMKa Lenu (cm. Tadu. 4.12).
Ha veprexax 3Be3ouek 3yfuamsix LeNei ykasbiBalOT pasMepl,
npusesieHHble Ha pHc. 4.39 u 16.60. Mx uuciosele 3HauUeHHs onpejie-

aa10T no hopmyiam paza. 4.12.

a) ;":'}\ ]
7 4 é' @z
R s" §‘
s

Puc. 16.60

b,
h

[Ipumep odopmienns yeprexa aaH va puc. 16.58.
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B npaBomM BepxHeM yIily YepTexa pa3MellatoT Tabniuily napamer-
poB 3yOuaToro BeHUa, COCTOAILYIO M3 Tpex 4acCTeW, pasfe/leHHbIX
CTJIOWIHOM OCHOBHOM JTMHHEH.

B nepeoii vacmu mabnuybl yKa3biBaloT 0603HaUSHHE COMpAraeMo
uenu.

Bo emopoii vacmy NpUBOJAT AaHHBIE /14 3BE3JAO0YKH. YHCIIO 3yOb-
eB; NPy KpUBOJMHeHHOM npoduse 3yObes npusomat paauyc R) = 2,4P
nocTpoeHHs npoduis H Hanbonewmid 3a30p K = 0,04P mexay paboueh
rpaHBio MIACTHH U 3y60oM (cM. pHc. 16.60, 6); npodunb 3yba co cchli-
KOl Ha CTAaHJapT; K/IAcC TOYHOCTH €O CChLIKOH Ha cTaHaapT (411 06-
ILEr0 MALIHHOCTPOEHHS 2-H KJlacC TOUHOCTH),

B mpemveti yacmu madauybt IPUBONAT AHAMETP d, ACTMTENBHON
OKPY>KHOCTH, onpeAeaseMblii no dopmyne: d, = P/sin(180°/z).

Ha 4epTtexe 38€3104KH 3aAa10T AOMYCK UHITHHAPHYHOCTH 0a30BO-
ro OTBEPCTHA, KOTOPbIH ONPeAcNsOT MO HopMaM, MPUBEACHHBIM AN
3ybuarsix kosec (tabs. 16.10).

Tanasa 17

ABTOMATH3IAIMA KOHCTPYKTOPCKHX PABOT

17.1. 3nementTsl CAIIP B uX Henob30BaHHE
[IpH KYPCOBOM NPOEKTHPOBAHHH 00 ZETAJAM MAUIHH

Cuctemoit aBTomatusupoBanHoro mpoektuposanus (CAIIP) Ha-
3bIBAIOT COBOKYITHOCTb CPEJCTB W METOOB AJIA OCYLUECTBIEHHA aBTO-
MaTH3HPOBAHHOTO NMpoeKTHpoBaHHA. [loJ aBTOMAaTU3HPOBAHHBIM MPO-
€KTHpOBaHHEM NMOHWMAIOT MPOEKTHPOBaHKe ¢ nomouieo OBM, Bkito-
Yapollee NOMCK ONTHMAJBHOTO peLIeHHUA ¢ BblAaueH pe3ynbTaToB B
rpaMueckoM BM/E HA JKpaHe AMCIUIESs WIM ¢ MOMOLUBIO rpadono-
cTpoutens Ha Gymare. Takoe npoeKTHUpOBaHHe BEAETCA B AMA/IOTOBOM
pexxume "uenorek-OBM",

Heobxooumocnte asmomamu3sayuy NPoeKmuposanus 0bycroenena
TpeGoBaHHEM CYLIECTBEHHOIO COKpALUeHHs BPEMEHH pa3paboTKH HO-
BBIX KOHCTPYKUMH, KOTOpPO€ MOXET ObITh JOCTHTHYTO MOBbILIEHHEM
NPOU3BOAMTENBHOCTH KOHCTPYKTOPCKMX paboT 3a CYET YCTPaHEHHs
HECOOTBETCTBHSA MEXAY TPaJIHLIHOHHOH TEXHONOTHEH MPOeKTHPOBaHHS
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M NIOCTOSHHO 603PACMAIOUfell CIONCHOCHTBIO NPOEKMUPYEMbIX U30€TUl,
YOBAUBAIOWCTCA 8 MeHeHUe KAXHCO020 OeCamuaemus.

B passutuun CAIIP BbIaensioT HECKOJIBKO 3TanoB: MEpBbIA —
npuMeHeHne OBM and peulenns oTaenbHBIX pacueTHBIX 3a1a4; BTOPO#
— BBOA-BBIBOJ, rpadmueckoil HHPOPMaLIK B AMATIOTOBOM PEXHME; Tpe-
TUH — KOMIMJEKCHas aBToMmarth3auui. Pe3ynbrathi MOTYT BbiAaBaThCA,
Hanpumep, B Bue pabounx uepTeeld, MPOCTPAHCTBEHHBIX HU300paske-
HWi, NoJyiel H3MEHEHHS NMapaMeTpoB.

Ilpy KOHCTPYHpOBaHHUU AOMKHBI ObITE BbIOpPaHbI ONTUMAaNbHbIE
napaMeTpbl M3JeNWs, Haunydlum oOpa3oM YAOBAETBOPAIOUIHE pas-
JHYHBIM, 4acTO MPOTHBOPEUYMBLIM TPEOOBAHMAM: HaHMEHLUIMM Macce
(unu Macce, OTHeceHHOI K BpaLiaroLieMy MOMEHTY), rabapuTam, cTou-
MocTH, Haubonbiemy KI1/1, TpebyeMbIM ECTKOCTH, HAAEKHOCTH.

Onnum u3 anementos CATIIP, npuMeHseMbIX MPU KYpCOBOM Npo-
€KTHPOBAHWW, ABJACTCA aBTOMaTH3auus pacueros [9, 11], mpexycmar-
PHBAIOLIAS [MPUMEHEHHE COBPEMEHHBIX TOYHBIX METOJOB pacuera, Ko-
TOpble ObIIY HEBO3MOXKHbLI MPH PYUHOM CUETE.

Hpyrum anementom CATIP sBnsieTcs pasBMTHE HaBbiKa U YMEHHUS
paboTbl ¢ OaHkamMu gaHHbIX. TakuMM, HanpuMep, Kak mapameTpbl CTaH-
DAapTHLIX Y3N0B (37CKTpOABUraTenel, MOAWMWMHUKOB KaueHHs, MyQT
MPUBOAOB U Ap.), WK rpaduyecKUMH JAHHBIMH — YepPTEeXaMU AeTalleH
oflero HazHaueHus (BanoB, 3yGuaThIX KONEC), KaTanoroM roTOBbIX
rpadM4eckuX peuleHHH; nakeTaMH NPUKIaAHbIX nporpamM. Pabora ¢
faHKaMU JaHHBIX OCYLIECTBAETCSA B AMAJIOTOBOM pexxime ¢ IBM.

B npakTHueckol KOHCTPYKTOPCKOH AEATENBHOCTH OYEHb HACTO
NPUXOAUTCA UMETDh AENO ¢ BLIOOPOM MapameTpoB, 3a/1aBacMbIX B TEX-
HHYECKOM JOKyMeHTaluu B TabnuuHoi Gopme. BribpanHoe Tabnuunoe
3HaYEHUE UCIOIB3YIOT HEMOCPEACTBEHHO 118 NPOCTAHOBKHU HA YepTe-
Kax, ANd NPOBEACHHS Pa3IMYHBIX PACUYETOB WIH B KauecTBE BXOAHOTO
napameTpa npy Orpeie/IcHUH nokasatenei, 3agaHHbIx B TabnuuHoil
dopme. [loaToMy GonbLIOe MPAKTHUECKOE 3HAYEHHE HMEET TAKOH ie-
meHT CATIP, kak u3BjieueHHe AaHHBIX U3 MHOTOMEPHBIX TabnuL H 06-
neryeHue NporpaMMupoBaHus TabauuHbIX onepauuii ¢ HUMH.

TtepcnexruBnbim anemeHToM CAIIP 8 KypcoBOM NPOeKTHPOBAHUH
MO AeTaNdM MauluH ABASETCA ABTOMATH3AUWA KOHCTPYKTOPCKHX H
rpaduyeckux paboT, KOHCTPYHPOBaHHE ¢ nomollplo DBM.
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Huke npHBOAMTCA ONUCaHUe BO3MOXHBIX WIS MPUMEHEHHMS MPH
KYPCOBOM MpPOEKTHPOBAHHH HaNpaslieHHit ONTHMH3AUHH H KOHCTPYH-
poBaHUA AETaled MAUIMH C NOMOMIbIO BBIYHCIHTENILHOM TEXHHKH.
OnKcbIBaEMBbIE NPOTPAMMB] PEAIM30BaHbI Ha MepcoHanbblx DBM u
MO3BOJIAIOT NONYYHUTh, HAMPUMEP, KOMIOHOBOYHYIO CXEMY [ABYXCTY-
MEHYaTOrO LWIMHAPUYECKOTO PEAYKTOpPa B COOTBETCTBMH C BbIOpaH-
HBIM KPHTEPHEM ONTUMM3ALMH, 3CKU3HbIH WK pabouuid vepTexu
CKOHCTPYMPOBaHHOTO Bajia, pabouuii Yeprex 3y6uaToro UMIMRAPHYIE-
CKOTO KoJleca Uy .

IlporpaMMel KOHCTPYHPOBAHHS HCMONBL3YIOT pa3paboTaHHYIO pa-
nee [9, 11], ycoBepLIEHCTBOBAHHYIO M PaCLUMPEHHYHO BMOCIECACTBHH
6ubnnoteky nporpamm. Pe3ysibTaToM BBIMONHEHUS MPOrpaMMm KOHCT-
pPYHpPOBaHHS ABISETCH CO3[aHHBIA M OTpeNaKTHpOBaHHbIM 0Opa3 uep-
TEXA, KOTOPbIf MOXET ObITh BbIBEAEH B BHE TBEPAOH KOITMH HA JIUCT U
(unu) coxpanen B OubnuoTeke uepTexed (6aHKe MPOEKTOB) B BHIE
YepPTEXKHOTO N 0OMeHHOTO haiinos.

17.2. ONTAMH3ALHOHHOE NPOCKTHPOBAHHE

N3 BCex BO3MOXKHBIX BaApUAHTOB MPpH MPOECKTHPOBAHHH KOHCprK-
TOp AOMKeH BbIOpaTh onTUManbHbId. ONTUMU3ALHKSA, O CYLUECTRY, SB-
JISETCS TNaBHO 3a3a4eil KOHCTPYKTOpA.

C npumenenuneM 3BM pacuinpsercs obbem MCnOnb3yeMoOd WUH-
topmauiy, Bo3pacTaeT 3HaYeHHE aHaAM3a BIHAHMSA Pa3/MYHBIX Mapa-
METPOB Ha KayecTBEHHble MOKa3aTeNW, Ha OCHOBE KOTOPOTO MOTYT
NPUHAMATLCA OOOCHOBAHHbBIE PELUCHHS.

[lpn aBTOMATH3MPOBAHHOM NPOEKTUPOBAHUH TOJIL30BATENb CTa-
BUT 3aauy ans OBM v npuHHMaeT OKOHYATENBLHOE PELUEHHE, a Ma-
uMHa obpabaTeiBaeT Bech 00bemM MHGPOPMaUMH M AeJaET NEPBUYHBIH
0T60p. [loBbimaroTes HpOHBBOﬂHTeHbHOCTb U Ka4e€CTBO pr,ua KOHCT-
PYKTOpa, yCKOPAIOTCSA MOUCK U BBIOOP ONTUMAIbHOTO BapHaHTa.

Haubonee npocra oaHOkpuTepHanbHas ONTHMHU3ALMSA, MPOBOAM-
Mas no oJHOMY AOMHHMpYIOUlEeMY KpuUTepHio. OHa No3BOJNSET Bbije-
NuTh Haubosiee BaXKHbIE KPUTEPUH W TTApaMETPSI, BIIHSIOLIME HA Kaue-
CTBO MPOEKTHPYEMOTO W3ME/AHA, COKPAaTHUTb MX YMCIIO W OGJerduTsh
MHOTOKPUTEPUAJILHYIO ONTHMHU3aLMIO, NPOBOAMMYIO NO HECKOJIbLKHM
KpUTepusam.
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B OCHOBHOM MpPOBOAAT NapaMETPUHECKYIO ONTHMH3ALMIO, ITPH KO-
TOpoH obecneunBalOTCA ONTHMAjbHblEe MAPAaMETPhl 3JIEMEHTOB 3a/1aH-
HOH CTPYKTYpb! (Halpumep, napameTpbl PEAYKTOpa 3aaHHOH CXeMbl)
6e3 M3MEHEHHA CaMoit CTPYKTYpbI (6€3 H3MEHEHHS CXEMbI PEYKTOpA).

CAIIP npeanonaraeT axTMBHOE y4aCTHE Y€jI0BEKA B aHAJIM3€ Ba-
PHAHTOB, ONTUMM3ALIMH, IPUHATHH peweHnid. Takol TBopYyeckui moa-
XOJl MOXET ObITh peann30BaH NMpU KypCOBOM NPOEKTUPOBAHHH, HANpH-
mep, Ha Ha3e MporpamMm no pacuery nepeaad [9, 11].

B nporpammax npoektHoro pacyera 3y6uaTeiX M YEPBAYHBIX ME-
penad BBbIYMCIIEHHS NPOM3BOAATCA ¢ MepebopoM 3HAaueHHH (BapbHpO-
BaHHeM) Haubosiee 3HAYUMBIX NAPaMETPOB: CHOCOOA mepMu4eckou 06-
pabomku unu nPuUMeHAEMbIX MAmepuanos (OONYCKaeMviX HAnpsice-
Huly), ko3gh@uyuenma wupunv 3y6vamozo éenya, pachpedenerus ob-
we20 nepedamouno2o wucia mexcoy cmynenamu. fonpszosatenio He-
06X011HMO [IPOBECTH aHA/IN3 BJIMAHHA 3THX NNapaMETpPOB Ha KaUECTBEH-
HBI€ TMOKA3aTe/IM U C YYeTOM HaJaraeMbiX OrpaHHYeHWi BBIOpaTh on-
THMAJIbHbI BAPHAHT.

B xauecmee xpumepusi onmumMansrOCmu Haubonee 1acmo npunu-
maiom maccy uzdenus. Macca XapakTepH3yeT MaTepHalIOEMKOCTb, OHa
TECHO CBfA3aHa C ra6apuTaMM (06‘beMOM) H3R€NUA H TpYAOEMKOCTBIO
€ro U3rOTOBJICHHUSA, 2 CTOMMOCTb MaTEpPHAJIa COCTAaBAET 3HAUUTETBHYIO
4yacTh CTOMMOCTH MawHHbl. Ocofoe 3HauYeHHE YMEHbLIEHHE MacChl
MMEET /UM TPAHCTIOPTHAIX MALLIH, IETATENbHbIX annaparTos.

Be16op BapHaHTa BBIMOMTHSAIOT C YYETOM ClEAYIOINX 0Oujux ozpa-
HUYEHUIL:

- BO3MOXXHOCTH KOHCTPYKTHBHOIO pellleHHs BhIOpaHHOrO BapHaHTa,;

- ReDHLMTHOCTH MaTepHanoB (A1 PEAYKTOPOB OOLIENPOMBILL-
JICHHOTO TMNPHUMEHCHHA MNPECANOYTUTCIIbHBI MalOJCrUPOBAHHLIC CTAIH U
Ge30/10BAHHBIC GPOH3b!, 0COGEHHO NMPH KPYITHOCEPHIHOM MPOU3BOACTBE);

- TEXHOJIOTHYECKMX BO3MOXHOCTEH NPOMU3BOACTBA (HATMYHE
COOTBETCTBYOLIECrO 000pyAOBaHHA UIg 3yOOHape3aHHs; NMPH BBICOKOH
TBEPAOCTH MaTepuaa Kojec HEeOOXOAMMBlI OTAENO4YHblE ONepaLHH:
wnmdoBaHHue, NPUTHPKA MOBEPXHOCTEHR 3yObeB);

- COpa3sMepHOCTH Y3710B M AETajcH NMpHBOAA (3NEKTPO/BUraTe-
i, PEAYKTOpa, PEMEHHOH MM LEMHOH nepeaauu, MPUBOAHOIO Bana M
Ap.), koTopas obycnosieHa TpeGOBAHUAMH LeN€COOOPa3HOCTH U TeX-
HHYECKOH 3CTETHKH.
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1100 xoncmpykmuenviMu o2panuyerusimy TIOHUMAIOT NpEXae BCe-
ro BO3MOXKHOCTb M3rOTOBJICHHS 3yOneB LiecTepHH M oDecneyenue He-
06X0IMMOIf NPOYHOCTH M JKECTKOCTH BXOAHOTO (GLICTPOXOAHOrO) Ba-
n1a, BO3MOXXHOCTb Pa3MELLEHUS B KOpIyce peqyKTopa NOALIMITHHKOB
pas10B OBICTPOXOAHOH cTyneHu. Uem Gonblue nepeaaTouHOE YHCIO Upey
pe/lyKTOPa W Bblille NOBEPXHOCTHAS TBEPROCTL 3yObeB, TEM TpPyAHee
y/A0B/IETBOPHTb KOHCTPYKTHBHBIM OTPaHUYCHUAM.

HUcxoas m3 obecnedenus HEOOXOAMMON NMPOUHOCTH M XKECTKOCTH
BBLIYMCIIAIOT AHaMeTp d (MM) KOHLIEBOrO yuyacTka BXoRHOTrO (ObicTpo-
XOJ/IHOr0) Bana

d = KT, (17.1)
rae K =7 ans wanunapuieckux u K = 8 ans konuueckux nepenad; Ty —
BpaLLalOLIMH MOMEHT Ha Bajy, H - m.

B cBa3u ¢ 00BIYHBIM 110 COOOPAXKEHUAM KECTKOCTH YBEIHUYECHHEM
JMaMETpa Bajla OT KOHLEBOTO y4acTKa K YYacTKy pacroNoXeHus Iuec-
TEPHU HEOOXOAMMO BBINONHEHHE YCNOBUS (34€Chb d BBIYUCISIOT MO
dopmyane (17.1)):

- AN UIECTEPHU LUWIMHAPHYECKON NEpeayn peayKTopa

d; 21,25d; (17.2)

- NS NEpEABHIKHOM IUECTEPHH LIMIIHHAPUYECKOH CTYNEeHU Kopob-
KH nepeaay

d, 2z 1,84; 17.3)
- JUI LHECTEPHH KOHWYECKOH nepeaayn
d, 21,35d. (17.4)

m

Huxe npuBeseHsl peKOMeHIALHK 110 BBIOOPY paUMOHAILHOrO Ba-
pHaHTa NS OTACNbHBIX THNOB PEAYKTOPOB.

Konnueckuit peaykrop. B kauecTse BapuaHTOB TepMOOOPaboTKH
LIECTEPHK W KONECa pacCMaTPHBAIOT YJyULIEHHE, 3aKalIKy C HarpeBOM
TBY, uemeHTaluio. B cOOTBETCTBUH C MpPOrpaMMOi NPOH3BOAMTCA
pacyeT mepeaavyM NO KOHTAKTHBIM HANPSXEHHSM C MPOBEPKOM MO Ha-
Nps>KeHusaM U3ruba, B pesynbTaTe 4ero ONPEAENstoT: pa3Mepbl H Maccy
3yGuarbix Kosec, rabapuThl KOpryca pelyKTOpa, Maccy BCEro peayx-
Topa. Bua TepM0oOGpabOTKH OKa3kIBAET CYLUECTBEHHOC BIIHSHHME Ha
nepedncneHHble napameTpol. Tak, HAMPUMEDP, Y LEMEHTOBAHHBIX Kofec
NO CpaBHEHHMIO ¢ YIy4dllIEHHBIMH Macca yMeHbllaeTes B 2,5 ... 3 pasa,
OIHaKo Macca peaykropa camkaercs ~ 20 %, Tak kak Goablas yacTb
Macchl ogHOCTYNEHYATOro peyKTOpa MPUXOAUTCA Ha KOPITYC U BaJibl.
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To pesynbraraMm pacuera CJERyeT YCTaHOBHTH 338BHUCHMOCTH (fio-
CTPOMTH rpadhuK) Macchl 3y0UaThIX KOJIEC M BCEro PEAyKTOpa, a TAKKe
CPEOHEro AENUTENbHOro AWaMeTpa d,, LWECTEPHU OT BUAA TepMoobpa-
60TKH.

[pu BHIGOpe pauMOHAJBHOrO BapHaHTa HEOOXOAWMO OTIATh
NpearnoYTEHHE BAapUAHTY C MEHbLUEH MacCOH, YROBJIETBOPAIOLLEMY,
KpoMe OOLIHX, JAOTIOIHUTENIbHBIM KOHCTPYKTHUBHBIM OFpPAaHHUYEHHSIM:

- CpeOHHi AENHUTENbHbIA AMAMETpP LUECTEPHHU AOJDKEH YAOBJIC-
TBOPATH ycnosumo (17.4);

- naa ofecneyeHUs cOpa3MepHOCTH PEAYKTOpa W AeTaneH, yc-
TaHABIHBAEMbIX HAa KOHLAX BXOAHOTO M BBIXOAHOTO BAJOB HEOOXOH-
MO, 4TOOB! JMaMeTp BeJOMOro LIKMBA PEMEHHOH MM RvameTp Beay-
e 3BE3104KH LENHOM mepenayu He npesbilwany bonee yem Ha 20 %
avameTp d,.» BepUIMH 3yObeB KoJieca.

IInanuapuyecknii pexyxrop. B kauecTBe BapbUpyeMbiX mnapa-
METPOB MOTYT HCIOJb30BAThCS BapHaHThl TeEpMOOOPaOOTKH, OTHOCH-
TeNibHAs WHPHUHA Y, 3yOuaTelx konec. s aHanu3a cTposT rpaduye-
CKHM€ 3aBHCHMOCTH Macchl 3yO4aThiX KOJIEC M BCETO pERyKTOpa OT BHAA
TepMOoOpabOTKH NpH pa3NUYHbIX 3HA4YEHUAX KOIPPHLHeEHTa v, .

[Tpu BeIGOpPEe pauMOHANLHOTO BapuWaHTa HeoOXOAWMO OTAATh
NpPeANOYTEHHE BApHAHTY C MeHbLIEH Maccoi, YROBICTBOPAIOLIEMY,
KpoMe O0LIHX, JOTIOTHUTENBHBIM KOHCTPY KTHBHBIM OTPAHHYEHUSAM:

- anametp d 1 BIIAAKMH 3yObEB LWIECTEPHU JODKEH YAOBIETBOPATH

yeaosuio (17.2);

- g obecnedeHus COpa3MEPHOCTH PEAYKTOpa M AeTalei, ycra-
HABJIMBAEMBIX HAa KOHLIAX BXOAHOTO H BbIXOQHOTO BAJIOB, HEOOXOAUMO,
4ToObl AMAMETP BEOMOTrO LIKHBA PEMEHHON WIIW AMaMeTp BeRyLuei
3Be3/04KH LIEMHOM nepefayu He NpeBbiwanH Gonee yem Ha 20 % nua-
MeTp d,, BeplIuH 3yObeB KoJeca;

- JOJKHO ObITb OOecrneueHo pa3MeLIEHHE B KOpITyce peayKropa
MOAMMWITHUKOB BAJIOB NEpelavd ¢ BO3IMOXKHOH YCTAaHOBKOH Mexay
NOJALIMNHHKAMK GONTA KPETUIEHHUS KPBILLIKK H KOpITyca peaykropa (1pH
NJIOCKOCTH pa3beMa KOpIyca Mo 0CsAM BaJiOB).

Kopo6xa mepeaau. AHaau3 npoBOAAT TaK e, KaK Af UWIHHA-
PHYECKOrO OHOCTYMEHHATOTO PeAyKTOpa, HO ¢ MPOBEPKOU BBIMOJIHE-
HHS ycioBus (17.3) u yyeToM Toro, YTo koneca B kopobkax nepeznad
YK€, YEM B peRYKTOpax.
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Ilnanerapuwiii peaykrop. Tak ke, Kak H IS WWIMHAPHYECKOTO,
OCHOBHOE BJIMSIHME HA MACCY PEyKTOpa OKa3biBaeT BU TepMOooOpaboTKH.

B kauecTBe paUHOHANBHOIO HyXKHO BbIOpAaTL BAPHAHT C MEHbLUEH
MacCO#, HO C BO3MOJKHOCTBIO pa3MeLleHUs NOJLININHHKA B CATELINTE,
OUEHKOH COpPa3MEPHOCTH COJIHEYHOMN LIECTEpHH M BXOAHOTO Baja, 3MH-
LUMKIA U JEeTalH, YCTaHABIHBAEMOH Ha KOHLE BbIXOAHOTO Basa.

Yepnsaunbiii pexykrop. IIpy pacuere onpemensiior: MexoceBoe
paccTosHKE, pasMepsl YepBska U Koieca, KI1]/] nepenaun, temMneparypy
mac/ia B pelyKTope.

Pacyer npoBoaMTCs MOCAENOBATENBHO AN PasHbIX MATEPHANOB
BeHUa uepBAuHoro koseca: bpOl10d1, BpOSIISCS, BpA9XK3JL
HauGonee LenecoobpasHbIM ABAAETCS BAPHAHT C BO3MOXKHO MEHbLUER
maccoit u Goaewnm KILT npy nonyctuMoit temnepatype macna B pe-
AYKTOPE, C OLEHKOM LeNnecoo0pasHOCTH YCTAHOBKM BEHTHAATOpA Ha
ObICTPOXOAHOM BaNly M COPA3MEPHOCTH PEAYKTOpa W ReTalei, ycTa-
HaBJIMBAEMBIX HA KOHLIAX BXORHOTO H BBIXOJHOTO BAJIOB.

AByxXcrynenqarsiii HHIHHAPHYECKHH (KOHHYeCKO-IHINHAPH-
yeckHH) peaykrtop. Ilpy npoeKTHPOBaHHW ABYXCTYMEHYATHIX penyK-
TOpPOB HEOOXOAMMO PELUNTH BONPOC O pacnpeaeNeHHH H3BECTHOro 00-

Wero NepeAaToHOrO YHCAA U, PEAYKTOpa MEXAY ObICTPOXOAHOH U

¥ THXOXOIHOH ug CTyneHsMH (U, =ug uy ). [losToMy B nporpamme

NpeycMaTPHBAETCs NMPOBENCHHE PACUETOB NPH Pa3HbIX criocodax Tep-
M00OpaboTKK 3yGUaThIX KOJIEC M Pa3HBIX OTHOLUCHHAX Uy /iy .
Haubonsiuee BiusHue Ha Maccy pelyKTopa OKa3blBaeT TEPMOOO-
pabotka. 3akanka 3y64aThix kosec ¢ HarpesoM TBY no cpaBHeHMio ¢
YAyulI€HHEM CHWXKAeT Maccy peaykropa B ~1,2 pasa, a LieMeHTauus
B ~1,7 pa3a. Menbuiee BIHAHME OKa3blBACT pacnpenencHue obuuero

nepeaaToyHoOro 4Yuceaa um , @ BIMSIHUE OTHOCUTENbLHOM LHIHPHUHB! KOJIEC

HEBENUKO: NpH 6ok TepMooOpaboTke Koec NMPH U3MEHEHHH i, OT

0,3 mo 0,6 macca penykropa UaMeHsieTcs Ha ~10 %,

TepmooOpaboTia OKa3bIBaET CYLIECTBEHHOE BIIMAHHE HA METALIO-
eMKOCTb kontec. Tak, UeMEHTALMs ¢ NOCASAYIOLICH 3aKankoit no cpas-
HEHUIO ¢ yhaydllleHUEM CHMXKaeT Maccy kosiec B 3,5 paza. Ilpu 3tom
Macca peqykTopa, Kak Obino cKa3aHo BbIllE, H3MEHSETCS MEHbLIE, Tak
kak Macca ynyulleHHb!X 3y6uaThix konec coctasaser 30 ... 40 % o6-
1Heid Macchbl pelyKTopa, a LeMeHToBaHHBIX — 15 ... 20 %.
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J1as oLEHKH pe3ynbTaTOB cueta CTPOST rpaduku, oTpaxarolye
BIMAHME PACTPE/IEIEHHA NEPENATOUHOTO YHCAA U, MEXKIY CTYNEHs-

MH, BHIa TepMOooOpaboTkH 3yO4aThix KONEC HA OCHOBHBIE KAY€CTBEH-
HbIE MOKa3aTeNH: MacCy m, 3y0uaThiX KONEC, Maccy m,,, penyKropa,

CyMMapHO€ MEXOCEBOE PACCTOSNHHE Gy = Qs + Gy, AMAMETDP d ;) BONA-

JIMH 3yObeB OBICTPOXOAHOH lIECTEpHH, AHAMETPbl d,,; ¥ d 1 BEp-
LIKHH 3yObeB KoJlec ObICTPOXOAHOIM U THXOXOAHON CTYneHeH.
[Touck BapuaHTa ¢ HauMeHblUed MaccoW PEeAYKTOpa JOMKEH mpe-
AyCMAaTPHUBATh BLIIOTHEHUE CAEAYIOLMX KOHCTPYKTHBHBIX OrpaHHUEHHIA:
- auametp d,, (unu d,,) BnaauH 3y0bes wiecTepHu ObicTpo-

XOJHOIi CTyNeHU J0/DKEH YA0BIETBOPATD YcaoBuio (17.2) (uau (17.4));

- NOMKHO ObITh 06ecneueHo pa3sMelieHHe B KOpryce peayKTopa
MNOALUMITHUKOB BaJIOB ObICTPOXOHONH H THXOXORHOMH CTYMEHEH; MEX Y
NMOALKITHKKAMH BAIOB THXOXOAHOH CTYNEHH JOMMKEH ObITb pa3MeLLEeH
OONT KpenneHus KpbILWKKH K KOpIyca peaykTopa (MpH NioCKOCTH pasb-
eMa KOpIyca [0 OCSIM BaJlOB);

- MpH CMa3sbiBaHWK 3aLENIEHUH [OTPYKEHHEM B MACIAHYIO
BAHHY 3yOuaThix Konec obenx CTYMNEHEH pa3HOCTh

AR =10,5(d 51 _duZE)I AUAMETPOB BEPLIWH 3YObEB KOJIEC COOTBETCT-

BEHHO THXOXOJIHOH U ObICTPOXOAHON CTYneHeH ROmKHA ObITL MO BO3-
MOYKHOCTH MEHBLUE MPH BbINOJHEHNWH YCAoBUA AR <0,25d 5.

Ha puc. 17.1 npuBeaeHb rpadHku, MOCTPOEHHbLIE MO pe3ysibTaTaM
pacueta QBYXCTYMEHHATOrO 1JHJIMHAPHYECKOTO PEAYKTOpPA, BbIMOTHEH-
HOro MO pa3BepHYTOH cxeme, MJia TpeX cnocoboB TepMooOpaboTku
3yObeB LIECTEPHH M KOJleca M TpexX crnocobOB pacnpeseneHus nepenaa-

TOYHOTO YMCNIA M., =Ugly MEXAY CTYMEHAMH peiyKkTopa (Tpex 3Ha-

4eHHIl OTHOWEHHS Uy /Uy ): BCETO AEBATH BAPHAHTOB.

Ha rpaduxax pumckumn uudpamu o603Hau€Hbl creayroLle co-
4YeTaHus TBEpAOCTEH pabouux noBepxHocTeH 3yObeB LUIECTEPHH H KO-
Jeca, COOTBETCTBYIOIIHE cnocoby TepMuueckoii ofpaboTtku: | — ynyu-
li€HMEe  WeCTepHW M yaydweHue koneca (H,, =28,5HRC,

H,,, =24 8HRC); Il - 3akanka ¢ HarpesoM TBY wecrepun u yayu-
weHue koneca ( H,, =47,5HRC, H,,, =28,5HRC); IIf — uementauus
wecTepHu U koneca ( H,, =59HRC, H,, =59HRC).

2¢p
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Puc. 17.1

Ha puc. 17.1, a npoBeaeHa wTpuxosas JKHHHA, COOTBETCTBYOMIAA
MUHMMAIBHO [OMYCTHMOMY 3Ha4YeHHIO AHaMeTpa d,, BnaauH 3yGbeB

GricTpoxoaHoit wectepHu no yenosuto (17.2). B kauectse ontumans-
HOTO crienyeT BbIOpaTh BapUaHT C MEHbLICH MAcCOi m,,, peaykTopa u3

YKCNa TexX, YTO PACTONOKEHbI BbILIE WUTPUXOBOH IMHHUHK M YIOBNETBO-
PAtOT ycnoBuio AR <0,25d,,1 . [109TOMY U1 KOHCTPYKTUBHOW npopa-
BoTku pekomenayeTcs npuHaTs BapuaHT 5 (cM. puc. 17.1, 6, 2).
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Ilpy BLINOJHEHKH PAcYETOB Mepeaay peayKTOPOB C OAHOBPEMEH-
HBIM 8b100pOM IAeKMpoOsUzamesis BHIYHCAEHHS TPOBOAAT NPH pas-
JHYHBIX YaCTOTAX BPALUEHHS BAJIOB JIEKTPOABUIaTe/ICH OHON M TOH
AKE MOUWIHOCTH. Macca m, JBurarens npH 3TOM T€M MEHbLIE, YEM Bbl-

L€ 4acToTa BpalleHus Bana. Ho neoGxonuMocTs peanusaunu Gonpiue-

ro nepeaaTovHore 4yucina upe)x MPUBOAWUT K YBCJIMHYCHHIO MAcCChl I)'Ip‘,'}_1

peaykropa. Flo3ToMy ONTHMaibHbIM ABJIAETCS BApHAHT C MHHUMANb-
HOM CyMMapHO# Maccolt nipusona m,,, = m, +m,., . [lonck BapuaHTa ¢

CyM
HAUMECHBILUECH CyMMapHOH Maccoil NPUBOAA JOJDKEH MpeayCMaTpHBAaTh
BBITNIOJIHEHHE TEPEUYHCIIEHHDBIX BbILIE KOHCTPYKTHBHBIX OrpaHdueHHH
AN ABYXCTYIIEHYATOro pefyKTopa.

ITpy HeCKONBKHMX BAHAIOLIMX MapameTpax Liefecoobpa3Ho Mposo-
JUTb MOKCK ONTHMAaJIbHBIX pelleHHi Ha OBM ¢ Bbiraveit pesynbTaTos
B rpa)MuECKOM BHIE HA PKpaHe MM Ha Oymare ¢ nMoMoLubio rpadoro-
CTPOMTENA.

PaccMoTpuM niporpamMMmy ONTHMM3AUMK JABYXCTYIIEHUATOrO pe-
JLYKTOpa, BBINIOAHEHHOrO M0 pa3sBepHYTOH cxeme. B kadecTse Bapbu-
pyeMoOro napaMeTpa pacCMaTpWBaeM paclpelesieHHe MepeJaToOuHbIX
qucen MEXIy ObICTPOXOAHON up W THXOXOAHOH up CTYNEHAMH TpH

321aHHOM OOLIEM NEPEATOMHOM UHCIIE U, = Ugly peaykTopa. Mame-
HEHWE B paclpe/IeIeHUH NEPEaTOUHbIX YHCEN MEXAY CTYNMEHAMH Xa-
PaKTEpU3yETCS OTHOLICHUEM Uy /Uy .

B xauecTBe KpHTEPHEB ONMTUMANLHOCTH NPUMEM:
- muHy L ¥ nno-

- A, v’ wane A OCHOBaHHs pe-
’ 6400
OyKTOpa (Hcxonas W3 pa-
1001 LHUOHANILHOIO  HMCIOJb30-
54900 BaHHA IIOLLAAH LEXa);
0 o - ofbvem V penyk-
| 540 TOpa (qTo)coomeTCTByeT
| ero Macce);
i 008 i
! T' - Mmaccy M, 3yb-
[ YaTbIX KOJIEC.
400 | A
1 7 b Uy Kaxk NOKa3blBaeT
Puc. 17.2 aHanu3, KaxkAbld U3 Kpu-

TEPHEB MMEET MUHHMYM,
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KOTOpPbIH NOCTMraeTCA fIPH BIOJHE OMpeneNeHHOM PaclpeaeieHuH ne-
peAAaTOYHbIX YHCeN MeXAy CTyflenamu. Ha puc. 17.2 npuseneHbt 3asu-
cHMMOCTH kpuTepueB L, A, V, M, oT oTHowmenus ug/uy , NONyYeHHbIE
no Pe3yNbTaTaM pacyeTa ABYXCTYNEHYATOrO LMJIMHAPHYECKOrO penykK-
TOpPa Ha COMpPOTHBJIEHHE KOHTAKTHOH YCTANOCTH MPH CREAYIOWHUX HC-
XOIHBIX  /JaHHBIX: BpPALIAOWIHA MOMEHT Ha BBIXOAHOM Bany

7,=420 H - m, ofuee mepenatouHoe 4ucio penyktopa U, =20,
JOMYCKAEMbIE€ KOHTAKTHBIE HAMPHKEHUA MPH pacueTe OHICTPOXOAHON U
tuxoxomHol cryneueii [0, =[0],, =600 H/mml. U3 ananusa
puc. 17.2 cnenyet, uto MOryT GbITh MONYYEHBI MHHMUMAIbHBIE 3HAYE-
HUs  KPUTEPHEB: TUIOWAAW OCHOBAHMUA (Anin) TNpU  ugfur

= 1(uy=u; =4,47); maccwt  komec (M,..) npu ugfu; =

1,75(ug = 5,91; 1y =3,38); mmnst peayxtopa (L) npu ug /u; =

2,2 (ug = 6,64; u; =3,02); obvema penyxropa (V) mpu ug/ug =
=3,1 (ug = 7,88; u; = 2,54).

C yBesnuenneM OOLIEr0 MEPEAATOYHOTO HUCNA Upe, MHUHMUMAIb-
HBIM 3HAUYCHUAM KpHTepHeB A, M, L, V cooTBeTcTBYIOT 60nbLINE 3HA-
4eHUS OTHOWIEHHA ug/ug , T.e. GONbLUME TIepeNaTOUHble YKcna ObiCT-

POXOJHOM CTYMEHH up W COOTBETCTBEHHO MeEHbIIME 3HAYEHUS U
(puc. 17.3).

Bonee Harpy»eHHbIE

3ybuaTble Konmeca THXOXOA- U 6 =d Vit
HOH CTYMeHM MOryT WMMeTb &y N
Apyryio TepmooGpaborky u  J | L min

O6nblIKe AOMyCKaeMble HaM- /
i /Emul

pAXEHHs [G]Hb.. C poctom

Haﬂpfl)KeHP[ﬁ [G]H/ OTHou‘le- 1" /___’—-—_'—-—-7"'“1

HWA  ug/u;, COOTBETCTBYIO-

; Ji5u
M€ MHHHMAJbHbIM 3HAYE- 1,5 z% +7 “ped
HuAM kputepues 4, M,, L, V,
cMmewatoTes B 0651aCTh MEHb-
Puc. 17.3

yx 3HavyeHuH (puc. 17.4).

427



L

~

UM =20

\ mwn
‘\L 1]
\ I mut
1 1 1L i 5 IA"‘n
ooz g 0 208y

s

Puc. 17.4

Takum obpaszoMm, onmu-
ManbHoe pacnpeoeienue nepe-
OamoyHbIX HUCET MEHCOY CHIy-
neHAMU OBYXCIMYHNEHUAMOZ0 pe-
dykmopa 3agucum Kax om 06-
Weco  nepeoamovHoOzZ0  Hucaa
Upen, MAK U OM COOMHOUIEHUA
oonyckaemulx KOHMAKMHbIX
HAanPAXCeHUU [G]H,,. BeIcTpO-

XOIHOH M [G]H, THXOXOAHOH
CTyreHeN.

OT nepenaTO4YHBIX 4uCen CTYNEHEH, B CBOIO OYEPEAb, 3aBUCHT
pa3Mepbl 3yGuaThiX KOAEC, AMAMETP NMPOMEKYTOYHONO Baja, ornpeje-
AseMblil U3 pacyera Mo nMepegaBacMoMy Bpaluaromemy Momenty. Ilo-
3TOMY CNEeAYIOWEH BaXHOH 3aa4€eit ABJIAETCA NPOBEPKA BO3MOXKHOCTH
peasn3aluMy BapUaHTa, BbIOPAHHOTO MO MHHUMAalbHOMY 3HAYEHHIO Ka-
Koro-nubo KpuTepus, MyTEM CONMOCTABNEHHS MNMOTYYaeMbIX pPacuyeToM
pe3yJibTaTOB C NPHHATHIMH KOHCTPYKTHBHbIMH OFPaHUYEHUAMU.

B KauecTBe KOHCTPYKTHBHbIX OrpaHHYEHHE paccMaTpHBaIOTCA
(puc. 17.5):

dps

dr
—
K

Puc. 17.5

YCNOBHE pa3MCLICHHUA MNOALUKWITHUKOB BaJIOB 6blCTpOXO}_IHOFl

CTYNEHH (NpH HEOOXOAMMOCTH C YYETOM PACRONOXKEHHUS MEXKIY HHUMH
fonTa coeAMHEHMS KPBILLIKK K KOpAyca peaykropa) — napamerp Ang;

~  YCNOBHE pa3MelleHHs Koseca ObICTPOXOJHOH CTyneHu — mna-
pameTp Ag;

428



- YC/IOBME pa3sMelICHUs NMOALIMIMHWUKOB BAJIOB THXOXOAHOM CTY-
neHy — napaMeTp Apr;

- YC/IOBHE W3TOTOBJNEHHA HEBPE3HOM LieCTePHH ObICTPOXOAHOM
CTYIEHH.

[TocneaHee W3 MEPEUHCIEHHBIX OrpaHHYEHUH HE ABISETCS JKeCT-
kuM. fIpu vcnonHenuy nporpammel nonp3oBatesib HHGOPMHUPYETCS O
MoJTy4aeMblX pasmepax d, U d), Tie d, — AHaMeTp AeIUTENBHON OKPYXKHO-
CTH LLECTEPHU OBICTPOXOAHOH CTYNEHH, dy) — AnaMeTp BXOAHOTO (ObICcT-
POXOJHOro) Baja B MECTE PACMONOKEHMS wecTepHu. [Ipu ero cornacuu
MOXET ObITh MPUHATO KOHCTPYKTHBHOE HCTIONIHEHHE C BPE3HOM LISCTEPHEH.

JonycTuMble 3HAY€HHS MapaMeTPOB YCTAaHaB/IMBAET MOJb30Ba-
Tenb, Hanpumep: A = 15 MM; A, = 10 MM; Ay = 15 Mm [Ag = 2(72)'"").

Ha puc. 17.6 nokasaH XapakTep M3MEHEHHs YMC/IOBbIX MPEACTaB-
NIeHH KOHCTPYKTHBHBIX OTPaHHUYCHHH B 3aBUCHMOCTH OT pacnpeaesne-
HUS NEPEeJaTOUHBIX Yucen (OTHOWEHNS g /ur ). U3 puc. 17.6 cnenyer,
YTO ¢ YMEHBLICHHEM OTHOLUEHUS g /u; (C yMEHbIIEHHEM MNepeaaToU-
HOro uucna ObICTPOXOAHOM CTyneHH) Mpoule YAOBJAECTBOPHTH KOHCT-
PYKTHUBHbIE OrpaHHuYeHUs, CBAI3aHHbIE C pasMellieHneM Koseca ObicTpo-
XOAHOM cTyrneHH (A,), a TaKKe NOAIUWNHUKOB BaJlOB THXOXOAHOH CcTy-
neud (Arr), NMpolle MNOJYHYHTH HEBPE3HOE MCNOIHEHWE ObICTPOXOAHOMH
wiectepH (d)), HO TpPyAHee BBINONHHUTL YCJIOBHE PasMELUEHHS MNMOA-
IWIUMHUKOB BaNnoB ObICTPOXOAHON cTyneHu (Arg), Tak Kak ¢ yMeHblle-
HHUEM ug /iy BENUYMHA Arp YMEHBLHAETCH.

Ha napametpsl Aps, Apr, A d

3HAYMTENbHOE BIIUSHHE OKa3bIBAET BE- 4, 4
JHYHHA AOMYCKAEMbIX KOHTAKTHBIX Ha- nda,

npskeHHH, 3HaYCHUs 3TUX NapaMeTpos

YMEHBIIAKOTCA ¢ YBEIHMYEHHEM KOHTaKT- Pl gn
HbIX HanpsDKeHUH [G]y — Npu BBICOKHX e
3HaYeHUsX [C]y TpyAHee YAOBIETBOPHUTb Wl

KOHCTPYKTHBHBIM ~OrpaHuueHusM. O6- a,
wee nepeaaTovyHoe YHCIO Upe, CHIBHO Nf 4
B/IMSET Ha pa3Mep ObICTPOXOAHOMH Liec- 7
Tepuu (d) npu Uy, = 31,5 B 1,6 pasa e

MEHbLLE, YeM fIpH Up, = 12,5), cmabo
BAMsieT Ha YCNOBHE pa3MeLi€HHs MOA-
HIMMHUKOB W HE OKa3bIBAET BAUAHHUSA HA YCIOBHE pasMelleHUs KoJieca
OricTpoxoaHOM cTyneHH.

Pue. 17.6
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Pabora no nporpaMMme TNpeayCcMaTprBaeT MNOHCK OTHOIUCHHS
uB/uT, COOTBETCTBYHOLEN0 MHHUMAJLbHOMY 3HA4YCHHK) KaXKAOro M3

YeThIpEX BbIAENEHHBIX KPUTEPHER (Amm, Manms Limn, Vinm), € mocne-
IyHOUIeH NpOBEPKON YAOBIETBOPEHHS KOHCTPYKTHBHbIX OrpaHHUYEHHN.

Ecnu nns paccmatprBaeMoro KpuTepHs He OOHapy»KeHO NPOTHBO-
peuHs HU ORHOMY M3 OrpaHHYeHUH, TO KOHCTPYKTHBHAf CXEMA C MH-
HUMaNbHbIM 3HAYEHUEM KPHMTEpPHUs BbIYEPUMBAETCH Ha rpaonocTpou-
TENE, @ Ha NeYaTb BbIBOAATCH AOMOJHHWTENbHbIE CBEAEHMA (ug, Up,

pa3Mepbl M Macca KoJiec U Aip.).

Ecnu ke He ynoBnerBopserca n060e U3 HANOXKEHHbIX OrpaHuye-
HHH, TO B 3TOM ciyuae BbIOMpaeTcs KOHCTPYKTHBHAf CXeMa He C MH-
HUMAJbHBIM 3HAUY€HHEM KPHUTEpHs, @ ¢ HAMMEHBLIMM BO3MOXHBIM NO
YC/IOBHIO YAOB/IETBOPEHHUA JIMMHUTUPYIOLLEro (OAHOrO WM HECKOJb-
KMX) OrpaHHYEHHUS.

Macwtab H300paxkeHHs KOMIIOHOBOUHOM cxembl Ha rpadormno-
CTpOWTENe 3adaeT noss3osatens. Ha puc. 17.7 npuBeaeHs! B kauecTse
npuMepa KOMMNOHOBOUYHBIE CXEMbl 15 CNEAYIOLUMX HCXOAHBIX JaHHbIX:
BpaUlaloLi MOMEHT Ha BbIxogHoM Bany I3 = 420 H - wm, [o]y =
= 600 H/mm’, [6]i7 = 600 H/Mm’, ttgey =20, W4 = 4, = 0,315 . Home-
pa cxeM Ha puc. 17.7 coorsercTByoT: [ — Ly, (uE =6,2; up = 3,2); 2 -
Amltg =420, =47); 3 = Veolug=73u,=27); 4
M,(mm(uE =54, u; = 3,7).

17.3. ABTOMATH3IHPOBAHHOE NPOEKTHPOBAHHE
HHJIMH/IPHYECKHX 3y0UaThIX KoJlec

Jna aBTOMaTH3MpPOBAHHOrO NpoekTHpoBaHuA B cpeae AufoCAD
UMIMHAPUYECKHX 3yOHaThIX KOJIeC BHELIHEro 3alenieH|s pa3paboTaHa
cucreMa [I[AM-ACAD*, xoropas paboraer Ha [I3BM unu Ha rpad-
craHuusx tuna IBAM PC/AT.

CucreMa aBTOMaTH3MPOBAHHOIO TPOEKTHPOBAHWA 3yO4aThIX KO-
nec obecneurBaeT B MHTEPAKTHBHOM (AHAJIONOBOM) PEXHME:

- (opmupoBaHHe reoMeTpUueckoro obpasa koneca (KOHCTpyH-
poBaHue);

- BbINOJIHEHHE 3CKW3HOTO WK paboyero ueprexa;

- COXPaHeHHEe pe3y/IbTaTOB NPOEKTHPOBaHMA (Co3daHue OaHka

NPOEKTOB).

* Cuctema pazpaboraHa coBmecTHo ¢ B [T Xpriuesbim
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Ha Bcex 3tamax npoekTuposa-

HHA LWHWPOKO HCMONB3YIOTCA HAKOI- = Jg:::;w

JICHHBIA NPAKTHKOH OMNBIT BLINOJIHE- M~ JucK

HHA KOHCTPYKTOpCcKMX paboT. Bce

HOPMaTHBHBIC MaTepuanb! CTPOro ‘ (mynyua

COOTBETCTBYIOT [eHCTBYIOLMM }f//»,

CTaHJapTaMm. {,’—”’,f,—f%’:—:
B cootBeTcTBHMH C pelllaeMbIMH — -

npyH  NPOEKTHPOBAaHMM  BOIMpPOCAMH ,

MOXHO TIPEACTaBMTb TIeOMeTpHYe-

ckmii 0bpa3s 3ybuaToro koneca B Buje Puc. 17.8

COBOKYNHOCTH OT/CJIbHBIX 3JIEMEH-
TOB € BO3MOMKHOCTBIO MX Pa3fIeNbHOTO MPOEKTHPOBaHMUA, ¢ HEOOXOAH-
MOH THNHM3auUMelt M yHH(UKaLKeH NPOEKTHBIX pemieHHil. OCHOBHBIMH
aNeMeHTamMM 3yb4aToro Kkojeca SBAAIOTCA: 3yOuaThlii BeHell, JAMCK,
CTynHuUa, oTBepcTHe B cTynuue (puc. 17.8).

IMpouecc KOHCTPYHPOBaHMS OEJIMTCS HA 3Tanbl. 3Tan 3aKaH4YMBA-
eTCs CO3JaHHeM OMUCAHHH, OTHOCALUMXCA K OAHOMY 2JIEMEHTY 3yDOuya-
TOro Kojleca. ABTOMaTH3MPOBAHHOH CHCTEMOH peLIaloTcs 3aady CHH-
Te3a M aHajIu3a ONUCaHKH.

_ Ilpu pelwieHnn 3amay CHHTE3a ONPEAEIIAETCA COCTAR KAXAOTO de-
MEHTa U cnocod CBA3H MeXAY OTAENbHBIMH 3JIEMEHTaM# NpPH BhIIOJ-
HEHHH Te€X MAH WHbIX ycnouil. IIpy pemieHnyn 3apay aHaslM3a OLEHM-
BAIOTCA pPe3y/nbTaTbl KOHCTPYHPOBaHHA (Hanpumep, AOMYyCTHMOCTb
KOHCTPYKTUBHOIO WCHOAHEHMS, MOJIy4aeMOro B COOTBETCTBHMU € KOH-
KPETHBIMM HCXOAHBIMH JaHHBIMHU).

s yno6erBa paboThl ¢ CHCTEMON IPOEKTHPO-
BaHWS B 3KPAHHOM MEHIO cofiepxkutcs ctpoka HELP
BbI30Ba KpaTKOH CNpaBkH O NOCJENOBATEIbHOCTH }7
NpPOEKTHPOBaHHSA M Ha3HAUEHHUH (PYHKUMHA NOJb30Ba-
TENICKOrO MEHIO.

HcxonHble naHHble MOTYT ObITh BBE/IEHBI B AHa-
Jiore UK Nepeianbl M3 pacyeTHOTO NakeTa Npukiaa-
HbIX porpaMM Yepe3 (aiin AaHHBIX. Y4acTHE NOJb-
30BaTeNs NPOABNAETCA B OLEHKe PE3yAbTaTOB, BBIGO- | A I u
pe NpoacHKEHUNH U KOPPEKTHPOBKE XOAA MPOCKTH- Puc. 17.9
poBaHHMs.
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B COOTBETCTBHMM € KOHCTPYHPYEMBIM 371EMEHTOM HeOOXOAMMble
CBENEHNS BBOAATCA B PEKHME AHANora ¢ NOMOLLUBIO KJ1aBHATYPbLI B BU-
ae OTBETOB MMOJIb30BATENIA HA BOMPOCH], 3aaBaeMble MTPOrPaMMOH, WK
npu pabote ¢ NUKTOrpadGUuecKMM MEHIO B BUAE BbIOOPA HYXKHOIO KOH-
CTPYKTHBHOTO UcnofHeHns. CHCTeMa aBTOMAaTH3MPOBAHHOIO MPOEKTH-
poBaHHs HCTONb3yeT O0/bIIOH 06beM CMPaBOYHBIX AAHHBIX U3 COOT-
BETCTBYIOIIMX CTAHAAPTOB U APYTMX HOPMATHUBHBIX AOKYMEHTOB.

ITporpamMmoii mpeaycMaTprBaeTcss OLEHKAa BO3IMOXHOCTH peajii-
3a0MH BBIOPAHHOrO KOHCTPYKTHBHOIO WCIMONHEHHUR HCXOAS M3 COMOC-
TABNEHHS Pa3MepPOB OTACIbHBIX 3JIEMEHTOB.

Pesynbrar pabothl ¢ cHCTeMOi aBTOMAaTH3MPOBAHHOIO NMPOEKTH-
posanus — paspabortka ackussoro (puc. 17.9) wuau pabouero
(puc. 17.10) yeprerxa 3ybuartoro koneca.

Pesynbratel paGoThl ¢ CUCTEMOM aBTOMATH3MPOBAHHOYO NMPOEKTH-
poBaHus 3yGuaToro Koneca XpaHaTcs B OaHKe npOeKTOB, COAEPIKALIEM
¢aiinsl pazpaGoTaHHbIX uyepTexed U (ainbl AaHHBIX C HEOOXOAUMOi
JJIS BBINIOJIHEHHS YepTexxa uHdopmauueit. Mcnonssoeanue H6anka npo-
€KTOB BO MHOTMX CJIy4YasiX MOXET CYHIECTBEHHO YCKOPHTb pa3paboTKy
HOBBIX YE€PTEKEH.

O0uine XapaKTepHCTHKH BXOAHOH H BHIXOXHOH HHpOpMALMH.
BxoaHas mHdopMaums nocrynaer B CUCTEMY MPOECKTHUPOBaHUS ¢ Kia-
BMATYpPSI, U3 3KPaHHBIX W NHUKTOrpaUuUecKUX MEHIO, BCIIOMOraTe/b-
HbIX (afnoB naHHbIX. OHa MOXeET ObITh MepelaHa TakXKe M3 pacUeTHO-
ro naxera I7/IM uepe3 o6MeHHsIi daiin.

BBoa M penakTUpOBaHWE NAHHBIX BBIMOIHAKOTCS B IKPAHHOM pe-
YKMMe C MOMOILBIO KIABHLI MEPEMELCHHS Kypcopa M pefakTHPYOLIHX
wiaBull. Bo3MoXHO HCMoAb30BaHHE Pa3iUYHBIX THIIOB MaHMITYJIATO-
poB "mblib". [Ipn BBOAE BOMOXKHO 3aflaHME YMCIAOBBIX 3HAYECHHIA,
CTPOKOBBIX TMapaMeTpoB M BbuIOOp 3HaueHMH U3 umetoLleiics 6a3pl AaH-
neix. Pabota ¢ cucTemol conpososkiaeTcss BBIBOAOM Ha 3KpaH JHcnuies
TEKCTOBOrO conpoBokAcHHsA. [IpeaycmMoTpeHsl KOMMeHTapuy, peKo-
MEHAAUMH, crpaBovyHas HHpopMauus, coollieHus o6 olHUBOYHBIX
AEHCTBHUSIX M O TEKYLUEM COCTOSHUM NPOEKTHPOBAHUS.

Mo>HO BbIAETUTE UCXOJHBIE AaHHbIE JBYX BH/IOB!

- N3BECTHbIC A0 00paLLeHHs K CHCTeMe (BBOASTCS B IMANOFe WM Nepe-
AaloTcs yepe3 oOMeHHsld daiin);
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- OnpeaenseMbie B CHCTeMe (mpeasaraloTes MoJb30BaTENO Kak
PEKOMEHIYEMBIE 3HAYEHUSA UK NOMYCTHMbIE JHATIA30HBI).

BrixonHas nugopmauus BbliaeTcs B BHAE YepTeXa H TEKCTOBBIX
coofueHui Ha 3kpaH. Ha rpadonocrpounrens uim Ha NPHHTED YePTEX
BBIBOAAT cpeactsamMu AutoCAD.

OcHoBHBIE 3TaNbl NPOEKTHPOBaHUS 3yGuaToro koaeca. [1/{M-
ACAD obecneunBaeT NPOEKTUPOBAHHE LIMTHHAPHYECKHX NPAMO3YOBIX,
KOCO3YObIX W/IH LWIEBPOHHBIX 3y0UaThIX KO/eC BHEUIHETO 3alleMIcHHS
PasIMYHOIC KOHCTPYKTHBHOTO HCITOTHEHHSA.

HpOﬁKTMpOBaHHe OCYLECTBIAKOT B AHAJIOIOBOM PEKUME, 06[116-
HHE NOJIH308ATENS ¢ CHCTEMON NPOEKTHPOBAHHUS MPOUCXOAUT HOCPE-
CTBOM 3KPaHHOTO MNOJIB30BATENBCKONO MeHIo. CTpyKTypa MO/Mb30Ba-
TEABCKOTO MEHIO COOTBETCTBYET OCHOBHBIM 3TanaM MpPOeKTHPOBaHHMSA
3ybuaToro koneca:

- ¢opMmupoBaHHe reoMeTpryecKoro obpasa — KOHCTPYHpPOBaHHE,

- BbIMOJHeHHe pabouero yepTexa KoJeca,

- COXpaHEHHE pe3yNbTaTOB NPOEKTHPOBAHHA,

['MaBHOE MEHIO COAEPIKUT CTPOKH MEPEXOAa B MOJAMEHIO [Jis Bbl-
MONHEHHS CNIENYIOWMX ONepaLiiii OCHOBHbIX 3TArlOB NPOEKTHPOBAHUSL:
KOHCMpyuposanue:

- BoI0Op BapHaHTa UCTIONHEHUA KAXIOTO M3 OCHOBHBIX 3/1EMEH-
TOB 3yOuaToro Koneca (3auersieHus, 3y04aToro BeHla, OTBEPCTHA B
CTYNHLE, CTYNHLBI, AMCKA);

- 3anaHde OCHOBHBIX MapaMeTpoB 3y6uaToro KoJseca;

- orobpaxeHue Ha dKpaHe reomeTpuqeckoro obpasa xoneca
(3CKHM3HBIH YepTek);

- pE€AaKTHpOBaHHUE FCOMCTPHHCCKOFO 06[)333 KoOJIeCa,

8sinonerue pabouezo uepmesica:
- (dopMHpoBaHHE AOMONHHUTENbHBIX M300paXKEHHH: BHIOB, BbI-

HOCHBIX 3JIEMEHTOB;

- 3afjaHMe W T[POCTAaHOBKAa pPa3MEpOB, BBIABICHHE ULEMOYHBIX
pa3mepos;

- 3aj]aHMe ¥ NMPOCTAHOBKA MpEAeNbHBIX OTKIOHEHWH MM noneH

AOMYCKOB LIEMOYHBIX U CONPsKEHHBIX Pa3MEPOB;
- npocraHoBKa 0603HaYCHHWH HIEPOXOBATOCTH IOBEPXHOCTEH;
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- ykazanue obosHaueHuit ©a3s, onpeaencHde 3HaYeHWH H TPo-
CTaHOBKY JOMYCKOB (POPMBI H PaCONIOKEHUS;

- othopmiieHre TabiNUBl NapamMeTpoB 3ybuaToro BeHuUa:

- (hopMHpOBaHHE TEKCTOBBIX TEXHHUECKHX TpeboBaHHi;

- odopmieHre OCHOBHOH HAAMKCH;

- orobpaxenue CPOPMHUPOBAHHOrO YEPTEXKA AN PERAKTHPOBA-
HUS;

COXPAHEHUe PEe3YbMAMOe NPOCKNMUPOSAHUA:

- BBIBOJL YEPTEXA B BMJE TBEPAOH KOMHMH HA JIHCT CPEACTBAMH
ACAD,

- opraHusauMs W BeaeHue OUOIMOTeKkM ueprexed (6aHka mpo-
€KTOB);

- COXpaHEHHe OCHOBHBIX AAHHBIX O YEPTEXE B CMEUHATIbHOM
aiine naHHbIX, MO3BOMAOILEM BBINOJHUTL YEPTEXK C MOMOILBIO CHUC-
TeMbl IIJJM-ACAD.

UHPOPMAYUA 0 MeEKyu(em BAPUAHME UCNOTHEHUA U OCHOSHHIX Na-
pamempax Kozneca.

BetGop onepauuii npoeKTHpOBaHHS M3 IKPAHHOTO MEHIO OCYLUECT-
BJISIIOT € MOMOLIBIO YCTPOHCTBA YKa3aHMA M CBETOBOro Kypcopa B of-
JIaCTH 3KPAHHOTO MEHIO.

17.3.1. ®opMupoBaHHEe reOMeTPHYECKOTO 00pasa
(KOHCTpYHpOBaHHe)

.

Bri6op 1 3aqaHHe BapHaHTA HCNOJHEHHs. [{Hanorosblit pexum
3Tana KOHCTPYHPOBaHHMs peanu3oBaH MOCPEACTBOM OGLIEHHS MONb30-
BaTe s ¢ 3KpaHHBIM W nukrorpaduyeckum meHto. [Ipu sToM B Buae
reoMeTpuueckux ob6pa3oB BbIGHPAIOT THM 3aLEIUIEHHS W BAPHAHTHI MC-
NOJHEHH® OTAENbHBIX KOHCTPYKTHBHBIX 3JEMEHTOB, W3 KOTOpPbIX (op-
MHpYETCS reoMeTpUyecKkHuii obpa3 koneca.

Js BLINOTHEHHs AaHHOro 3Tana KOHCTPYHPOBAHHS M3 [NIABHOTO
3KpaHHOTO MEHIO NepexoaiT B MOAMEHIO BbIOOpa U 3aaHUs BapHaHTa
HCTIO/IHEHHUST OCHOBHBIX 3neMeHTOB 3ybuatoro koneca. Buibop oado#
M3 CTPOK 3TOrO MOAMEHIO BbI3LIBAET MOSBICHHE Ha 3KpaHe NUKTOrpa-
(bHYECKOTO MEHIO C FeOMETPHYECKUMH 00pa3amMy UCTIONHEHHUA!

- 3auerutenus (puc. 17.11, yeTbipe BapuaHra);
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- -BEE-B

Puc. 17.11
- 3y6uyaroro BeHua (puc. 17.12, cems BapHaHTOB);
M orgse V2ot Mo g Mg
Ze
Mooro o9 Mg L Z
O ——4N O Nx——~% O~%- B
T VIR 07
f 4 K i R
0 K
Puc. 17.12

OTBEPCTHA B CTyMHLE (puc. 17.13, BOCEMB BapuaHTOB);
N1 .74 M N¢
N5 N6 N7 A
i ZQ}—D §$D§@ i g@
Puc. 17.13
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- cTynHubl 3y6uaroro koseca (puc. 17.14, Tpu BapHaHTa);

N1 N2 M
LN M i DL
Puc. 17.14
- NKrcka koneca (puc. 17.15, naTh BApUAHTOB).
N2 N3
a a
>3
ju}
Puc. 17.15

Bribop BapuaHTa, NPEACTABIEHHOTO B NUKTOrpadyeckoM MeHIO,
OCYIRECTBINAIOT C NOMOUIBIO YCTPOCTBA YKa3aHUs: CTPENKY Ha 3KpaHe
YCTaHaBNMBAOT B OKHO BbiOOpa M HaxkumaioT knasuiny Bgod. Ilpu mc-
NoNb30BaHMH MAaHKWMYNATOPa THNA "Mbllb" BIOOP BapHaHTa MCnoJHe-
HUA NIPOU3BOAAT YKa3aHHWEM CTPEJIKOH-KYpPCOPOM Ha OKHO BbiOopa Ba-
pHaHTa ¢ OZIHOBPEMEHHbIM HaXXaTUEM JIe80li KHONKY MaHUTYNATOpA.

Koncrpynpopanue Takum o0pa3om NOCTPOEHO MO YPOBHAM, 3a-
AaHHbIM B 3KpPaHHOM MOAMEHIO (CBEPXY BHU3).

3aaaHne OCHOBHBIX NapameTpoB 3yb6uaroro kojeca. [ns Bbl-
NOJIHEHHS 3TOTO 3Tana KOHCTPYMPOBAHHS W3 TVIaBHOTO KPaHHOTO Me-
HIO BbI3bIBAIOT NOAMEHIO (YHKLMKA 3afaHHs OCHOBHBIX MapaMeTpoB
3ybuaToro Kosjeca, B KOTOPOM NPEACTABIEHb CTPOKK BbI30Ba (PYHKHKH
Auanora [iis BBOAa HeOOXOAMMBIX NapaMeTPOB COOTBETCTBEHHO 3y6ua-
TOTO 3alEMeHHs, 3y0yaToro BeHia, OTBEPCTHA B CTYMHLUE, CTYNHLBI,
AKcKa 3ybyaToro koneca.
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B MOMEHT BBOJA NapaMeTpoB BhiaeTcs MHPOPMALMOHHOE C.O000-
LICHHUE, XAPAKTEPU3YIOLIEE TEKYLUMI BApHAHT WCNOJMHEHMA ARHHONO
3JIEMEHTa Koneca.

3agaHue NapaMeTpPOB OCYIIECTBAIOT B AMANOTE, OTOOpakaeMCOM
Ha 3KpaHe. B nuanoroBbIx 3anpocax npuseneHbl cOOOLIEHHS O PeKO-
MEHRYEMBIX 3HAUEHHAX NAaPaMETPOB W O ZOMYCTMMBIX AHANAZOHAX HMX
n3MeHeHus. [IpeyCMOTpeH KOHTPOJIb NPABUABHOCTH BBOAA HCXOMAHBIX
JaHHBIX C aHAIW30M COOTBETCTBHMA MX 3HAUCHMH PEKOMEHAALMSIM M
NONYCTHMOMY AWanasoHy.

Jinda BBOAZ HOPMUPOBAHHBIX 3HAYECHHH NapaMeTpoB cucTeMa np-o-
eKTHPOBaHUA NpeanaraeT BbIOWPATb UX W3 3KPAHHOIO MEHIO C MOM O-
LILIO YCTPOMCTBA YKa3aHMs 1 CBETOBOTO Kypcopa B 061aCTH 3KpaHHOTO
MEHIO,

BBOA OCHOBHBIX NMapamMeTpPOB NJIsi BAPUAHTOB UCMONHEHHS KA KA O-
TO 3JIEMEHTA KOJIECA 33BEPILALTCA 3aNPOCOM:

"X OTHTE U3MEHHTb BBEIEHHBIE 3Ha4YeHHs napameTpoB? ([ nn H):"

ITpu oteere [ (Ja) nnanorosble 3anpocbl HA BBOJA NapaMeTpOB
NOBTOPAIOTCH, HTO ARET BOIMOXKHOCTH TPOBECTH KOPPEKTHPOBKY 3a-
JAHHBIX 3Ha4eHHH. PaHee BBeaeHHbIE 3HAYCHUS MAPAMETPOB IpU ITOM
NpYBEAEHbl B YIJOBbIX CKOOKaX W MOTyT ObITh NMOATBEPXKIEHLI 10
yMOn4aH1io (HaXkaTHeM Knasulid Beoo).

3aoanue napamempos 3ybuamoeo 3ayenienus. Takumu napamert-
pamu ABJISIOTCS: MOAY/Ib, HUCIIO 3yObLEB KOJeca, yroil HakioHa 3yCibe B,
KO3 PULIMEHT CMELLCHNS UCXOAHOTO KOHTYpa y koneca. Kpome Toro
BBOASAT: 4YHCI0 3y0beB U KO3D(DULMEHT CMELIEHHS Y COMPAKEHHOI 0
kosieca (wecrepHn). Jns 3aganus Monyss B 3KPAaHHOM MEHIO TIpe A1 J-
JKeHbl yucnossle 3Hadenud no 'OCT 9563-60.

[To BBeneHHbLIM MapaMeTpam BBIYUCIAIOTCS ACNUTENbHBIA AHa-
METpP ¥ AUAMETpP BepUIXAH 3yObeB, MPOBOAUTCS MPOBEPKA KAYECTBA 3.a-
LIETUIEHHS 110 FEOMETPHUECKUM MOKa3aTesisiM (OTCYTCTBHE MOAPE3AHELS
3y6Ga, npoBepka paguaibHOTO 3a30pa B Nnepepade, OTCYTCTBHE HHTE D-
depenumn). ITo pesynbratam NPoBEpKH MOXKET ObITh BLINAHO OIHO H3
JIMarHOCTHUYECKUX COOOLIEHNi:

*** [Tpu 3agaHHOM KOIPDULUEHTE CMELIEHUA UCXONHOTO ¥ * ¥

*¥¥ KoHTypa — noapes 3yba; * xok

*** [Tpy 3a1aHHBIX UCXO/IHBIX NapaMEeTpax 3alieIieHHe * Rk

**¥ OCcyIEecTBUTh HEBO3MOXKHO, * Kk

*%% PanuanbHblii 3a30p BO BNAJIMHE KONECA <3HAYECHUE> MM * *¥

*¥* MeHblLE PEKOMEHIYEMOIO <3HAYEHHE™> MM, * ok
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**¥ PanuanbHbiii 3330p BO BNIagHHE COMNPSXKEHHOro Kojleca ***
*kE <3HAYEHHE> MM MEHBLIC MHHMMANBHOTO PEKOMEHAYEMOTO ***
**E paueHue> MM, *okk
*** MuTepdeperuya BepIMHb! 3y6a Koleca ¢ epexoaHoi ***
*** NOBEPXHOCTBLIO CONPSKEHHOTO 3y0a. *okx
[Tocne Bbiaaun coobLIEHHWs NpeanaraeTcs H3MEHUTL 3HAYEHHA Na-
PaMETPOB AJ11 NPOACIKEHHUS MPOEKTUPOBAHHKSL.
3aoanue napamempos 3ybuamozo eéenya. B ananore 3apaioT wu-
pHHY BEHL@ W NapameTpb! (Packu ¢ OXHOrO WIH ABYX TOPLIOB B 3aBHCH-
MOCTH OT BapHaHTa ucnosiHenus (puc. 17.12). Jlas xpusonuHeiiHoi
(acky 3HauYeHHE paauyca BbIYKCISETCA Nporpammoi. B kpyrneix
CkOGKax MpHBENeHbl PeKOMEHAYEMbIE H3 KOHCTPYKTHBHABIX COOOpaxe-
HHH 3HaYCHHA NapaMeTpoB U AONYCTHMbIE JHANAa30HbI.
Jna Beibopa pazmepa dacky NpenoKeH HOPMalibHbIHA paAn 3Haue-
nmii no FOCT 6636-69, npeacTaBAEHHBIH B 3KPAaHHOM MEHIO.
Hns dacku ¢ yrnom He 45° BO3MOXHO /1Ba BapuaHTa 3a/1aHHs Na-
pPamMeTpoB: NO Yy WiM no wvpuHe dacku. JonycTumblii auanasoH
yrna —ot 0 a0 45°, pexomeHAyeMOe 3HaueHHe — 15°, dacky OTHOCAT K
BbICOTE 3y0a.
[leHTp Ayru ckalwWBaHus Topua 3yObeB BeHUA KPHBONMHEHHBIM
npoduaeM pacnoioKeH Ha OKPYKHOCTH BaAvH 3yGbeB.
Hna yno6erea paGoTh! Ha 3KpaH aBTOMAaTHUECKH Bbi3bIBAaETCA H 3a-
TEM C HEro yaansercs u3oOpakeHue 3y04aToOro BeHua BbIOpaHHOro
BapHaHTA UCMOJIHEHMS,
3adanue napamempos omeepcmusn € cmynuye. B puanore 3anaor
IHameTp oTBEPCTHA B crynuue (puc. 17.13). B skpaHtoM MeHO npes-
JIOXKEHBI CIERYIOLME 3HAYEHU NYaMETPOB!
- [J9 UWIHHAPUYECKUX M KOHHYECKHX OTBEpPCTUM M3 psaaa Rad(
(TOCT 6636-69) ot 10 no 950 mwm;

- 19 WiKueBbiX npaMobounbix otBepcTHid no 'OCT 1139-80 B
3aBUCUMOCTH OT CepuH oT 14 10 125 mm;

- 8 WAMUEBBLIX 3BOMbBEHTHBIX oTBepcTH mo [OCT 6083-80
oT 4 no 500 mm. luaMeTp OTBEPCTHSA ONPEAENAIOT B 3aBUCUMO-
CTH OT 4ucha 3yObeB Y MOAYJIS, AT BbIOOpa KOTOPOro B 3KpaH-
HOM MEHIO Npe/IOKEH HOPMalbHbIi paa 3HadeHuit ot 0,5 no
10,0 Mm.

Jns 3a7aHHg KOHYCHOCTH B KOHUUECKOM OTBEPCTHH NPEASIOKEH B
IKPaHHOM MEHI0 HOpMaNbHbIA paa 3HadeHui ot 13 go 1:50 no
I'OCT 8593-81,
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BBoa KOHYCHOCTH M CEpPHM LUIMLEBR KOHTPOIHUPYETCH NPOrpaM-
MOH, KOTOpag He JOMyCKaeT 3aAaHna OLIHOOYHbIX 3HAYEHHH, NOBTOPAS
3anpoc MpH UX NOSBNEHHH.

Iupuna dacky Ha LMIHHAPHYECKOM U KOHMHECKOM OTBEPCTHSX
PEKOMEHAYETCS M3 HOPMANLHOIO Psja B 3aBUCMMOCTH OT QHaMeTpa
oTeepcTHA. JINA IIAHLEBBIX OTBEPCTHH pekoMenayeTcs (acka ¢ yriom
30° ¥ Hapy>XHbIM ANAMETPOM Ha TOPLIE CTYMHLUBI PABHBIM:

d+ 2 MM — 1jis npAMOBOYHbBIX [LIHLEB;

d+ 1,1m — A 9BOIbBEHTHBIX LIJTULIEB,
rae d — HOMUHaTbHBIH JHAMETP OTBEPCTHUA, MM; 77 — MOZY/b LILTMLIEB, MM.

3aoanue napamempos cmynuyst koneca. Ilapamerpel cTynuupt 3a-
[alT B auasiore. J{omycTUMbIE 3HAUEHHS AJIHHBL CTYMULULI HAXOAATCH B
ananasoHe ot 1 no 600 MM, HO He MeHee LUMPHHBI BeHLa (puc. 17.14).
dacka BLIOMPAETCs B 3aBUCUMOCTH OT ANMAaMETPa CTYTHMLLI U3 3KpaHHO-
ro MEHIO, NMPeACTaBNEHHOr0 HOpMaIbHBIM psiAoM. LlITamMnoBoyHbIe YK-
JIOHBl PEKOMEHAYIOTCS paBHbIMH 7 © 1id LUTaMIIOBAHHOTO AUCKA (Ba-
pHaHThl A2 4 u Ao 5, puc. 17.15, Bo3MoxHbI# AMana3od ot 3 a0 30°) u
12° ans WTaMNOBKY C BbieMKamH (BapuanT M 3, puc. 17.15, Bo3mox-
HBld nuanazod or 12 go 80°).

[lo BBeneHHBIM NapameTpaM, NPOBOAUTCS NPOBEPKA BO3MOXHOCTH
peanu3auiy BbIOpaHHOTO HCMOMHEHHS 110 TeOMETpUUecKUM coobpake-
HUaM. B cinyuyae HeoOXOAMMOCTH BBIMUCHAETCS Tpedyemoe 3HaueHue
LITaMAOBOYHOTO YKIIOHA.

3aoanue napamempos oucka. IlapameTpsbl 3aaa10T B AManore B co-
OTBETCTBUH C BbIOpaHHLIM BapWaHTOM Mcnonuenus (puc. 17.15). B
ANAJIOTOBBIX 3aMpocax COOBUIAOTCH PEeKOMEHAYyeMble 3HaYEeHUA napa-
METPOB WJIW AMana3oHbl UX BO3MOXKHBIX 3HaueHuWid. Pa3mepbl dacok
NPHUBEAEHBI B 3KPAHHOM MEH!0, MPEACTABIEHHOM HOPMAIBHBIM PSIOM.

Jins BapuantoB ucnonHenus Ne / u Ne 2 nuck mMoxker ObITh BbI-
NONHEH ¢ OTBEPCTUAMH. PekoMeHayeMble 3HadeHW NapaMeTpoB OT-
BEPCTHH (AMAMETp OKPYKHOCTHM LI€HTPOB, KOJIMYECTBO M AHAMETP OT-
BEPCTHIi) BBIYUCISIOTCS MCXOAS W3 FEOMETPHYECKUX YCJIOBHU pa3zme-
ILeHUS OTBEPCTUMN Ha JHCKe.

3HauyeHus pagMyCoB CONMPSKEHHH AHCKA CO CTYNHUEH W BEHUOM
PEKOMEHAYIOTCS B 3aBHCMMOCTH OT BapHaHTa MCNOJHEHMs [HMCKa.
MakcumManbHO BO3MOXKHBIE 3HAYEHUS PaavyCOB B 3TUX BapHaHTaxX HC-
MOJIHEHHS [WCKA BLIMUCIAIOT HCXOAS M3 N€OMETPHYECKHX YCAOBHH MX
BBINOJIHeHHA. EciM pacyeTHOE MaKCHMalbHO BO3MOXKHOE 3HauyeHue
pajauyca OKa3bIBAETCs MEHBLIE MHHMUMAIBHO JOIMYCTUMOTO, TO BbIBO-
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JMTCS COOTBETCTBYIOLUEE MPEAYNPEXKACHHE U NAIOTCA PEKOMEHRAUMH
No JaibHEHUIMM JEHCTBUAM.

OTobpaxkeHne reomerpuyeckoro oopaza kosaeca. Harnsnnoe
NPEeACTaBleHUE O KOHCTPYHPYEMOM 3yGUaTOM Kojece aeT oTtodpake-
HUE ero reoMeTpUieckoro obpasa Ha skpaHe. JTa onepaums MpoU3Bo-
JUTCA aBTOMATHYECKM MpPH BbIOOpE COOTBETCTBYIOIWMEH (QyHKUNMH U3
3KpaHHoro noAameHto. [loMumo H3oOpaxeHHa 3yOGuaToro kosneca s
TEKYLIETO BAapUaHTa HMCMOMHEHUS 3TO MOAMEHKD COREPKHT CTPOKH-
hyHKUMHK, BBIOOP KOTOPbIX MO3BOJAET BHINOIHUTHL BCE HEOOXOAUMBIE
onepauuy no ohOpPMIICHHIO YepTexa: :

- HaHeCEeHHE Pa3MepoB, NMpPeAeibHbIX OTKIOHEHUH;

- TpocTaHOBKa 0003HaYeHMI LEPOXOBATOCTH MOBEPXHOCTEH;

- ykasaHue obo3HayeHHi 6a3, HaHeceHHe 0003HauYCHU Jonyc-

KOB (hOPMBI M PachoNOKEHHUS MOBEPXHOCTEH.

O6pa3 3ybuaToro koneca Ha 3KpaHe NPEACTaBJIEH B BUAE YEPTEXK-
HOrO M300paXkKeHHUs — QPOHTATLHOTO paspesa.

[Tonb3oBaresnb MOXKET BbIGOPOM COOTBETCTBYIOLUEH CTPOKH K3 3K-
PaHHOTO MEHIO NONYYUTH WHOOPMAUMIO O TEKYILEM BapHaHTE UCMOJ-
HEHMS M napaMeTpax KoJsieca, Hanpumep:

r Texyuinii BAPHAHT UCTIONHEHHUA.

I Koneco 3ybyaToe UMIMHIPHYECKOE, BHELUIHEE 3auemn/IeHH e,

| koco3yboe, Hanpaenexue 3yba npaeoe (Ne 3);

Monyns = 3 Mm; Uncno 3yGbes = 65; KodpOHUMEHT cMEWEHHs HCXOAHOTO
|koHTypa = —(,438,;

|Anamerp BepuinH 3yboes = 203,1048 mm;

:‘Jron Hak/ioHa 3yObeB = 12,5%;

| Ckawmneanue Topuos 3yOner dackofi ¢ yrnom 45°

| aBycToponxee (Ne 1);

'UJHpuHa BeHua = 44 mm; lllnpuna packu BeHua = 1,6 MM;

|OTBepcTHE B CTYNHLIE UMIHHAPUMECKOE C NPIMOGOUHBIMU Winuuamy (M 3);
IinameTp otepcTHa B cTynuie = 40 mM; Cepus waMues = n;

I'Yron dacky = 30°; Jlnamerp dacku = 42 MM;

I Crynuua, BeICTYRAOWAS B OAHY CTOpOHY (Ne 2);

IAnuHa ctynuubl = 60 MM; [lnaMerp cTynuusl = 63 Mm;

llllnprna dpacku cTynHLB = 2 MM;

[LLITaMnoBouHbIf ykioH = 7°; LITaMnoBounslii yknoH cTynuusl criesa = 159
| JIMCK CHMMETPHUHBIH NpH WTaMNOBaHHOM '

: 3aroroske (Ne 4);

Huamerp aucka = 172 mm; [Luprna dacku aucka = 1,6 MM;

ITomuuua aucka = 18mm; LLITaMIOBOUKBIH yK/I0H = 7°;

IPaziyc conpskenua ¢ BeHUOM = 5 Mm; Paiyc conpfikesua co crynutielt = 5 mm;
JInck Ges oTeepCTHiA.



H3o6paikenne BuINOMHAETCS MO pa3MepaM, BBEACHHbIM fpH 3ala-
HAHM MapamMeTpoB 3yGuatoro koseca. Macra6 u3ofpaxenns BbiOHpa-
€TCs aBTOMaTM4ecky B nipeenax ot 4:1 go 1:50 w3 ycnosus pazmelle-
nus Ha gopmare A3 u cpasy 3asocuTes B rpady "Macitab" oCHOBHOH
Haanvcu Oyaywero ueprexa.

TlpenycMoTtpena Takke BO3MOXHOCTb 3ajanusi MacliTaba yBenu-
4eHUS U300PaKEHUs M0 XKEJIAHUIO M0JIb30BATENS.

Tlpumep otobGpakenus reomMeTpuueckoro obpasa 3yGuaroro Kone-
ca (3CKM3HbII uepTex) npUBeAcH Ha puc. 17.9.

Honvzoeamenv uveem 03MONCHOCMb GHECMU UIMEHEHUS 6 KOH-
CMpYKYuro 3yGuamoeo koreca, m. €. Hpo8ecmu pedaKkmuposanue.

PepaktHpoBanHe reomerpHueckoro ooépasa. PepakripoBaHue
c(hOPMUPOBAHHOrO FeOMETPUUECKOro o6pasa 3y6uaToro Kojeca MOXeT
ObITb BHIMIOMHEHO yTEM U3MECHCHUA!

- BapUaHTOB HCMOJIHEHMWS €TO OCHOBHBIX JJIEMEHTOB;

- NapaMeTpoB 3JE€MEHTOB /Il MPHUHATHIX BApUAHTOB HCIIOJIHE-

HUL.

Pepaktuposanune, B oTnnune OT Hauana KOHCTPYMPOBAaHWA, 10-
MyCKAeTcs HaunHaTh ¢ Moboro anemenTa 3y6uaToro koneca.

OueBUAHO, 4TO MOCNE U3MEHEHH BApHAHTa UCMOJIHEHHA KaKOro-
nmbo anemenTa 3yGuaToro koneca, HEOOXOAUMO NPOBECTH CEAHC 3a/1aHus
NapaMeTpoB 3TOrO BHOBBL BBEAECHHOIO 3/IEMEHTAa B COOTBETCTBHM C YCTa-
HOB/IEHHOM NOC/IEA0BATENLHOCTBIO (MepapXHeii) KOHCTPYHPOBAHHSL.

CucTema npoexTupoBaHus OTCNEXHBACT TaKHe CHUTYaluH, Koria
pelaKTUpOBaHME OHMX 3IEMEHTOB KOJleca 3aTparuBaeT MapamMeTphbl,
BIUSIOILME HA pyrue (3aBUCUMbIE) 3TIEMEHTDI, ¥ BbIAAET COOOILEHHS O
HEOOXOAMUMBIX eHCTBUAX.

BeneacTBue 3asaHHON MEepapxuv KOHCTPYHWpPOBaHWA OCHOBHBIX
37IEMEHTOB 3y(UaTOro KONECa 3a8UCUMBIMU AGAAIOMCA INEMEHNIbl HA
HUICE PACRONONCEHHBIX YPOSHAX NOCIEO08AMENbHOCIIU KOHCMPYUPO-
eanus (CMPoOKax NONL30AMENLCKOZ0 MEHI0), UTO 0BNeryaeT AeHCTBUA
nons3orarens. Harnpumep, ypoBeHp (CTpOKa) 3aJaHus NapameTpos
CTYNUUBI HUXE ypOBHS (CTPOKM) 3a[aHUs MapameTpOB OTBEPCTHUA B
CTYMHUE, 2 PEKOMEHIYEMbIE 3HAYCHHUA JUTMHBI W IMaMETpa CTYMHLbE
3aBUCAT OT JMameTpa OTBepcThs B Hew. [loaToMy M3MeHenHe npu pe-
AaKTUPOBAHUH AnamMeTpa OTBECpPCTHA B CTynuue ansa NPUHATOIO BapH-
aHTa ee UCIIONHEHHS BbI3bIBAET NOABICHHE COODMIEHMS:
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" Bol M3MEHWIH NapamMeTpbl: < JHaMETpP OTBEPCTHA)
" PekoMeHAyeM NMPOBEPHThL NPABUABHOCTD 33aHMs NapaMeTpos: "
" AJIMHA CTYMNHLbL, AMAMETP CTYMNHLEI. "

[py npoBepke NpaBUILHOCTH 33JaHHA NApPaMETPOB ClIeAyeT CTPO-
ro NpUAEPXHBATHCS YPOBHEBOH MepapXHH KOHCTPYMPOBaHHs (CBEpXY
BHM3).

B auanorosom 3anpoce npu peaakTHpOBaHHUM Kakoro-nubo napa-
METpa B yIJIOBbIX CkOOKax NPUBEACHO €ro Mpeablayluee 3Ha4YeHHe, 4TO
MO3BOJISIET NONL30BATENIO NPUHATH peLIeHHe 00 M3MEHEHUH WK OBICT-
PO BBECTH €r0 MO YMOJYAHUIO B Clydae COXpaHeHHd, HaXaB K/1aBULly
Bsoo.

17.3.2. BoinosHeHHne yepTexa KoJreca

3aganne 10NycKoOB, NoJieli A0NYCKOB H NpeAe/ibHbIX OTKJIOHEe-
Huii, 3aganue AOMYCKOB pa3MEpoB, MOJEH HOIMYCKOB M IMpPeAETbHBEX
OTKJIOHEHHIA BBITONHAIOT B PEXHUME AuaNora nepei NpoCcTaHOBKON
pa3MepoB Ha yepTexe JeTanu. Hiske npUBeaeHsl pexOMEHJaUMH 10 HX
Ha3HAYCHHUIO H 3HAUCHHA, YCTaHaB/IMBAEMBIC 11O yMOH‘{aHHIO [3, 4]

Huamemp sepwun. JIonyck quaMeTpa BepluHH 3yObeB Ha3HA4aIOT
B npesenax 6 ... 11-ro KBaIUTETOB C Y4E€TOM ACHCTBHUTE/ILHBIX pa3zMe-
POB U HEOOXOJUMOCTH HCMOMB30BAaHUA HAPYKHOIO LMIMHPA 3arOTOB-
K B KadecTBe 0230BOH NMOBEPXHOCTH NMPU e YCTAHOBKe Ha 3y6oobpa-
0aThIBAIOLLEM CTAHKE MM NPH KOHTPOJIE TONILHHbE 3yObeB.

Ecny HapyHbIH UANHHAP 3arOTOBKHM HE MCHOMb3YETCSA B KAa4ECTBE
6a30B0il MOBEPXHOCTH NP YCTAHOBKE Ha CTAHKE H MPH KOHTPOJNE TOJ-
ILMHBE 3yObEB, TO UCXOAST M3 YCNOBUA 00ecneueHHs HOPMaJbHbIX yc-
JIOBUH 3aUENJIeHHs, NPX KOTOPBIX yMEHbUIEHHE AMaMeTpa BEpLIMH
3ybuathix Konec 3 ... 7-H cTeneHel TOYHOCTH He JOKHO MpEeBHIUIATh
0,1m, a Ans HU3KKMX cTeneHei TouHocTH - 0,2m, rae m — Moaynb 3aue-
nneHus. B aToM cnyudae npeaensHele OTKIOHEHHS BHEUIHETO IUAMETPA
3yGuaToro BeHUa MOXXHO MPUHATH COOTBETCTBYIOMIMMHU MOJIAM NOMYyC-
KOB: npu Moayse xo 2,5 MM —h9,¢B. 2,5 10 6,3 Mm —hil, cB. 6,3 —hi4.

Hnuna cmynuyet. Jlonyck HasHayaiOT B TOM Cly4ae, €M AJIUHA
CTYIHLb] SBJISETCA COCTABASIONHIMM PasMEPOM pa3MepHoi uenu (iie-
no4HbIM pa3mepom). [loaToMy BHauane Nonb3oBaTENb OTBEUAET Ha BO-
npoc:

" SIBngeTcs M ANIMHA CTYNMHULbI COCTABIKIOILUM pasmepoM "
" pazmepson tuenu ? (J unu H) "
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ITpn oTpnuarensHoM oteete H (Hem) pazmep sABAfAETCA CBOOOA-
HbIM. B ciryuae nonokurensHoro orseta /J ([la) npeaenbHble OTKIOHE-
HUA T[IPUHUMAKOT B COOTBETCTBHHU CO crocobom KOMIICHCAUUH (CM.
c. 363).

,[Lﬂﬂ YKa3aHHOTO TMNOJIL30OBATE/IEM KBaJUTETa M HOMUHAIBHOIO
pasMepa JUTHHBI CTyUUbE ONIpeaeNseTcs yucnosoe 3Hadenue no FOCT
25346-89, xoTopoe U NPOCTABIIAETCA Ha YEPTEXKeE /14 Mos JoMycka h.

Omeepcmue ¢ cmynuye. JInaMeTp LMIMHAPUYECKOrO OTREPCTHA B
CTYNULE ABJACTCH CONPAXKCHHBIM Pa3MEPOM. npe}.lej'[bele OTKJIOHCHHUA
YKa3bIBAOT YCIOBHBIM 0603Ha4YEHHEM 11014 JoTTycKa u3 psaa: H7, JS7,
K7, M7, N7, P7, F8, HS, E9.

Hinonounesi nas. Ha rnyOGuHy ILTNOHOMHOrO masa 3ajaioT npe-
ACABHBIE OTKJIIOHEHHA B 3aBUCUMOCTH OT pa3MEpOB CEYEHUA LUIIOHKH
(cm. c. 382).

TTone nonycka miMpuHEl IUMOHOYHOTO Nasza nNpHHUMaT no F'OCT
23360-78 B 3aBUCHUMOCTH OT THMa COEAMHEHHs IUTIOHKA-CTYMHUA: CBO-
6oaHoe — D10; HopmansHoe — JS9; nnotHoe — P9 (cM. ctp. 122). Coot-
BETCTBYIOMIEE 0003HAUEHHE MOXKHO BBECTH C KJIAaBUATypbl MIH BbI-
6parh U3 3KpaHHOTO MEHIO.

ITons nOMYyCKOB 3NEMEHTOB HLIUYEE020 COCOUHeNHUs HA3HAYAIOT B
COOTBETCTBHU CO CMOCOBOM LIEHTPUpOBaHus (IO HapyXHOMY, BHYT-
peHHEMY AWaMeTpaM WM Mo OOKOBBIM NMOBEPXHOCTAM) M BHAOM CO-
enuMHenus (MOABHXKHOE MM HEMOABKKHOE), 3a7aBAacMbIMU B [HaJiore
(cm. Tabn. 5.1 u 5.2).

IIpenensHble OTKIIOHEHUS c80600HBIX pa3mepos8 OTOBapPHBAIOT
ob11ei 3aNUCkio B TEXHUYECKUX TpeboBaHusX (cM. cTp. 362).

IIpocTanoBka wepoxoBaTocTh NmoBepxHocTed. HasHaueHue u
NPOCTAaHOBKY LIEPOXOBATOCTH TMOBEPXHOCTEH OCYILECTBASIOT B MOJY-
aBTOMaTUYECKOM PEXUME B MPeXOKOHHOU Kolguzypayuu epaguiecko-
20 3Kpara. ITO MO3BONAET OXHOBPEMEHHO BUAETDH MMOJIHOE W300paxe-
HHE KONEeca ¥ YKPYITHEHHOE — MECTO NMPOCTAHOBKU 0003HAUEHUs LIepo-
XOBATOCTH. YBENUUEHHOE W30OpaXKEHHE NOABISETCS B BEPXHEM JIEBOM
Y MPABOM OKHAaX.

IMocnie nosBJIeHUS YBEIHHYEHHOTO HU300paXE€HHS MECTa MpocTa-
HOBKY LIEPOXOBATOCTH Y 3aNpOCa 3HAUECHMS [10J1b30BATEND MOXET:

- COMNIAacHUTHCA C MPEUIOKEHHBIM 3HAUEHUEM NapameTpa Ra iie-

poxoBatocT (cM. Tabn. 16.2);
- BolOpaTh 3HadeHWe M3 NPEANOUTHTENILHOTO pPsja, KOTOPbIA

0T06pa)KeH B 3KpaHHOM MEHIO;
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- BbIOpaTh 3HA4YCHHE M3 o6ulero paaa AOMYCTUMbBIX 3HaUCHHH;

- BBECTHU NMPOM3BOJIbHOE 3HauUeHHe (Hanpumep, Rz40);

- OTMEHUTb NPOCTAHOBKY LEPOXOBATOCTH JAHHOW MOBEPXHO~

CTH.

B npaBom BepxHeM yriy ueptexka 3yOuaToro xosjeca npuBOAAT
3HayeHue npeobiasaloleii LepoXoBaTOCTH: Hanpumep, Ra = 6,3 MKM.

IlpocTtanoBka aonmyckos ¢GopMbl B pacmoIOKEeHHS MOBEPXHO-
creit. [IpocTaHOBKY 10NyCKOB (OPMBI ¥ PacTIONIOKEHHUS OBEPXHOCTEH
OCYLUECTBAIOT TAKXKE B TPEXOKOHHON KOHQUrypauuh 3KpaHa, Mpu Ko-
TOPOii B BEPXHEM JICBOM W NMPaBOM OKHaX B YBEJIMYEHHOM Maciutabe
oToGpaxkaeTcs MecTo 0003Ha4yeHHs 6a3bl WM JOIYCKa, a B HIDKHEM
NEBOM — MOJIHOE 300 paXkeHHe 3yOUaToro Koneca.

[Tepen 3anpocom 3HaueHHs AOTyCKa BHIYEPYHBAETCSA paMKa C yka-
3aHMEM THMa JOMycka GOPMbl WIIM PacroNoXKeHUs U nocneaHero Oyk-
BEHHOro o6o3HaueHHs 6a3bl. 'paHULBI paMKH YCTaHABJIMBAIOTCS aBTO-
MaTHYeCKH B 3aBUCHMOCTH OT 06beMa TeKCTa.

B oTBer Ha 3anpoc 0 3Ha4YeHHH JOMYyCKa M0Jb30BaTE/lb MOXKET:

- COIJIACHUTBCS C NpeTOXKEHHBIM 3HaUEHHEM;

- BbIOpaTh HEOOXOAUMOE 3HAYEHHE M3 3KPAHHOTO MEHIO;

= BBECTH HCXOAHBIC AAaHHBIC U ONpE€aCS€HHA BEIWYHHBLI A0-

NycKa B KaNore;

- BBECTH MPOMU3BOJIHOE 3HAUYCHUE C KJIABHATYPBI;

- OTMCHHWTb NMPOCTAHOBKY A0NYCKa.

Jluanor npeaycMOTpeH s ONMpefeNeHns 3HAUeHUs AOMycKa nep-
neHanKynspHocTh Topua (//d > 0,7) nnn napannenbHOCTH TOPLOB
(I/d < 0,7) crynuupl, ydacTByrolnX 8 6asMpoBaHUM NOJSIMNHUKA Ka-
yeHHs. 3Ha4yeHHs APYruX AomnyckoB (OpPMbl M pacnoNoXeHHE, ycTa-
HaB/IMBAIOTCA NO yMosuaHHio (cM. ctp. 383). Tak, B HacTHOCTH, JOMYCK
NepNneHANKYISPHOCTH 6a30BOro Toplia 3yOG4YaToOro BEHUA 3afaloT NMpu
I/d > 0,7 ¢ uenbio obecneyeHus HopMm koHTakTa 3yObeB. Ero 3naueHue
YCTaHaBMWBAIOT Ha OCHOBE JIONYyCKa Fg Ha HaNpaBiieHue 3y6a, KOTOpbIH
naxonst no 'OCT 1643-81 npu ucrionHeHnu nporpamMmel B 3aBUCHMO-
CTH OT CTENEHH TOYHOCTH MEpeslaul 10 HOpMaM KOHTaKTa, MOAYIs U
LWIKMPUHBI 3yO4aTOro BEHLIA.

Odopmnenne Tabauusl napamerpos, TeXHHYECKHX TpedoBa-
HHWH H ocHOBHOM HaamucH. [Tocne BBIMOJHEHHS Ha 3KpaHe Aucnies
usoOpaxkeHns 3yO4aToro xoneca ¢ pasmepaMi, NpeienbHbIMH OTKJIO-
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HEHUAMH, 0003HAUEHHAMH LIEPOXOBATOCTH MOBEPXHOCTEH, 0603HaUE-
HUAMH 6a3, fonmyckaMu GOpMbI H pacnooKeHUs NOBEPXHOCTEN nepe-
XOAST K oopmieHuto Tabavubl napameTpos 3yGuatoro Benua, (op-
MHPOBAHHIO TEXHUUECKHX TPeOOBaHUI M 3aN0JHEHHIO OCHOBHON HAk-
NHUCH HepTexa.

Ogopmnenue mabnuusl napamempos 3y6uamozo eenya. Heko-
TOpbIe NapameTphbl 3y64aToro BeHUa (MOAYb, YUCIO 3y6bEB, Yo Ha-
KUI0HA, HanpaBieHHe JUHUM 3y0a, KO3(DULHEHT CMeLCHUS, CTeNeHH
TOYHOCTH) ObLTK 3anaHbl paHee. Ha 3TOM 3Tane BBoasT: o603HaueHue
CTaHJapTa Ha HOpMasbHBIH UcxoaHbldH KOHTYp (TOCT 13755-81), Bun
COMPsXEHHUS 3yGUaThIX KOJIEC B Mepeatie, METOA KOHTPoNa, 0603HaYe-
HHE HEPTEXKA COMPSHKEHHOrO KoJleca.

Bua conpsxeHus 3yGuaTeiX KOnec B fiepeaave NPEANOkKEHO Bbi-
Opats w3 paaa: A, B, C, D, E, H. BBoa 3Ha4eHuni, OTAHUHBIX OT NpuBe-
AEHHBIX, TPOrpaMMoi He aonyckaeTcs — 3anpoc noBTopsieTcs. Bup
J0nycKa Ha GOKOBOM 3a30p yCTaHaBIHBAECTCH B NPOTPaMME COOTBETCT-
BEHHO: a, b, ¢, d, h.

Pacuer pa3mMepoB Ui KOHTpOAS B3aHMHOIO TOJOXEHUS Pa3HO-
UMEHHBIX npoduieii 3y6beB BHINOMHAETCA B COOTBETCTBHU C BbIGpAH-
HbIM B JMAJIOre OAHUM W3 CAEAYIOLIUX METO/OB!

1) aaunel 0O1el HopManu;

2) pa3Mmepa Mo ponuKam;

3) TomuuHel No Xopze 3y0a U BLICOTE RO XOPAbI.

[Tocne BBOAa HOMEpa MeTOAa KOHTPOJS B MporpaMme onpeaesis-
KOTCS HEOOXOAUMbIE Pa3MEpbI U NPEAE/ILHbIE OTKIOHEHHS.

Hnuny obugenr nopmanu paccunteiBaioT no I'OCT 19274-73. Tlpe-
AenbHble OTKIOHEeHUs ycTanaaueatot ro FOCT 1643-81:

- HauMeHbLUee OTKJIOHEHWE AJIMHbI oOlIeH HOpManu B 3aBHUCH-
MOCTH OT CTEMEHH TOUHOCTH 1O HOpMaM IJIaBHOCTH, BHa COTNPSIKEHUS
M AeAUTeNbHOro AHameTpa 3ybuaToro Kojeca;

- JOMyCK Ha JAWHYy o0liledl HOpMasiM B 3aBHCHUMOCTH OT BUAQ
conpsixkeHus, BUAa AONycka Ha OOKOBOMH 3a30p Y JIONYCKA HA paaHalb-
Hoe Guenue 3yGuaToro BeHla. 3HaA4EHUE NOCAEAHETO ONpeaeseTcs no
FOCT 1643-81 npu UcroIHEHUH NPOTPAMMBIL.

Pazmep no ponuxam paccuutbiatoT o FOCT 19274-73. quamerp
ponuka (NpoBoaoYKH) BbIOHpaeTCcs B NPOrpaMMe U3 CTAHAAPTHOrO ps-
na (FOCT 2475-88) wnn MoskeT ObITh 3a1aH MPH BBOJE MCXOAHBIX
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naHHbIX. IlpenenbHble OTKIOHEHUS YCTAaHABIIMBAIOT B COOTBETCTBHH C
pexkoMenaaumamu ['OCT 1643-81:

- HauMeHblllee OTK/IOHEHHE pa3Mepa 0 POJIMKaM B 3aBHCHMO-
CTH OT CTENEHH TOYHOCTH 10 HOPMaM IUIaBHOCTH, BHAA COMPMKEHHS,
JeNUTENBLHOr0 auaMeTpa 3yGuaToro koseca, AONYCKa Ha pajualibHOe
Guenue 3yGuaroro BeHuUa, yria npoduis B TOYKE HA KOHUEHTPUUECKOH
OKPYKHOCTH 3yGuaToro kosieca, MpoxoAslleH uepes LIEHTP PojiMKa H
yrJla HakJIOHa 3y0a Ha OCHOBHOM LUMAMHJpE;

- JOIYCK Ha pa3Mep IO pOJIMKaM B 3aBHCHMOCTH OT BHAa CO-
NpsuKeHUs, BUa Jonycka Ha GOKOBOH 3a30p, A0Mycka Ha paauanbHoe
Guenue 3ybuaToro BeHua, yrna npoduis B TOUKE Ha KOHLEHTPHUYECKOH
OKPYXHOCTH 3y6uaToro koseca, NMpoXOAAILEH YEPe3 LEHTP poiHKa M
yrJjla HaKJIoHa 3y0a Ha OCHOBHOM LIMAHHJpE.

3HaueHHe aomycka Ha paadanbHoe GuenHe 3y6uaToro BeHLA Ofl-
penensetcsa no [OCT 1643-81 npy UCIIONTHEHHH TTPOTPaAMMBI.

Pazmep monwuner no xopde 3yba u gvicony 00 x0posl pacCUnThbI-
Batot o ['OCT 19274-73. CHauana onpeaeasioT napaMeTpbl MOCTOSAH-
Hol xopasl 3y6a. [Ipu HEBO3MOXKHOCTH KOHTPOJIA MO MOCTOSHHON XOp-
A€ ONpEeNesAIOTCA MapaMeTpbl XOPAbl Ha OKPY>KHOCTH, OTCTOALIEH OT
OKPY>KHOCTH BEpUIMH Ha 3HAYEHHE MOIYJIA.

[MpenenbHble OTKIOHEHHMS YCTAaHABIMBAIOT B COOTBETCTBHH C pe-
komeHpauvsamu FOCT 1643-81:

- HaUMEHbUIEE OTKIOHEHHE TONILMHBI 3y0a B 3aBUCHMOCTH OT
CTEINEHN TOYHOCTH MO HOPMaM IUIaBHOCTH, BUJA COMpPSKEHUS W Oenu-
TeNbHOTO AMaMeTpa 3ybuaroro Kosneca;

- DONYCK Ha TONUIMHY 3y0a B 3aBUCHMMOCTM OT BHJA CONpsKe-
HHUA, BURA Jonycka Ha GOKOBOH 3a30p u Jomycka Ha paauanbHoe Oue-
Hye 3ybuyaToro BeHua. 3Hauenue nocieanero onpeaensercsa no FOCT
1643-8] npw vcnosHeRHM NpOrpamMMmal.

B nporpaMme npeaycMorpeHa npoBepka BO3ZMOXKHOCTH BbINOJIHE-
HUA 33JaHHOTO METO/1a KOHTPOJIA M B CJTy4ae HeBO3MOXKHOCTH €ro Bbl-
TMOJIHEHHS BBIBOJUTCA OHO U3 CNERYIOLIMX COOOLIEHHH:

" [llnpuHa xoneca HegocTaTOMHA [T M3MEPEHHS UTHHBI
" obwelt HopMmanu.

" JlnameTp npuHATOrO ponuka (Wwapyka) Man ans uimepenus. "
" B MaccHBe CTaHOAapTHBIX posiMkoB TpebyeMoro pasmepa Her. "

450



" lnameTp NnpuHATOFO posinKa (1iapyKa) BeaHK A1
" H3MepeHH .

" Ipy 3aaaHHOM MO/IyJIE KOHTPOJIb PEKOMEHYETCA BECTH

" APYrUM METOAOM.

[na nponomxenus MpOEKTHPOBAHUS HEOOXOAMMO H3MEHHUTL Me-
TOZ KOHTPOS WK JIMaMETP NPUHATOTO POJIMKA.

O6o3HaueHHe yepTeKa CONPAKEHHOTO Kosieca BBOAUTCH COTIacHO
kraccuukaropy ECKJI unu npuHaToMy B yuebGHbIX HPOEKTaX 06o3Ha-
YEHHIO KOHCTPYKTOPCKHUX HOKYMEHTOB (CM. cTp. 454).

Lpyeue cmpoxu mabnuybl 3anoaHawOmMcs npu UCHOAHEHUU npo-
2pammbl HA OCHOBaHUM paHee BBEIEHHbIX AaHHbiX. [[0 HUM ompene.s-
JOT, B YaCTHOCTH, KOHTPOJIbHbIE MApaMeTPbl kayecTBa 3y04aToro ko.1e-
ca 1o ycranoeneHHbIM 'OCT 1643-81 riokazaTensaM.

Hoxazamenamu Kkunemamuxeckosi mownocmi 3y04aToro xoneca
ABJIAIOTCA JOTIYCKU:

- Ha paavanbHoe OueHHe 3yO4aToro BeHUA,;

- Ha konebaHWe U3MEPUTENIBHOrO MEXOCEBOI'0 PAacCTOAHMS 3a
obopot 3ybuaroro Koneca.

3HaueHHUs JOMYCKOB HaXOAST B 3aBUCHMOCTH OT CTENEHH KHHEMa-
THUYECKOH TOUHOCTH, MOAYNS 3alEIUICHHS W JeJHTE/NIbHOrO JnaMeTpa
3yBuatoro koneca.

Hoxazamenem nnasnocmu pabomer 3yGuaroro KoJieCa ABIACTCH
JOTYCK Ha KoneDaHUE M3MEPHUTENIBHOTO MEXOCEBOIO PAacCTOSHUS Ha
ONlHOM 3ybe. 3naueHue JOmycKka HaXOAST B 3aBUCUMOCTH OT CTeNeHH
TOYHOCTH NO HOPMaM IVIaBHOCTH, MORYJIA 3aLleuIeHHT U NENUTEIBHOTO
JnaMeTpa 3ybuaroro xosneca.

Hokasamenamu Konmaxma 3yoves CIyxaT Pa3MEPbi CYMMapHOTo
MATHA KOHTAKTA [0 BbICOTE U 110 JIMHE, KOTOPHIC HAaXOAAT B 3aBHCHMO-
CTH OT CTENEHH TOYHOCTH [0 HOPMAM KOHTAKTA.

Jlns ynobctsa urenus Tabuia napaMeTpos 3yO4aTOro BEHUa Bbi-
MONHAETCA YBENMUEHHON BO Bech dkpaH. Ecnn pesybTaT ogopmneHus
TabauLUbl He YCTPauBaeT MOib30BaTENs, TO Tabnuyy YAAIAOT H I1po-
Lecc ee OPOpMIIEHUS TOBTOPSIOT.

Ogopmnenue mexnuueckux mpebosanuii. B Ananore BBOAT
3HaueHUs JIMana3oHa TBEPAOCTER MaTepuana H 00o3HaYeHUA 1o roCT
25670-83 knacca TOUHOCTH (t), ty, t3, ts) HEYKA3AHHBIX [PEAENBHEIX OTKIIO-
HEHU{ pasMepoB: OTBEPCTHH, BATOB, OCTalIbLHbIX. lepen obo3Hauenuem
K/acca TOYHOCTH Clle/TyeT YKa3biBaTh 3HaK, Hanpumep: b, -1, + -1,
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KpoMe nepeyuncieHHbIX NMapaMeTpoB B TeXHHuYeckWe TpeboBaHus
aBTOMaTHYECKH 3aHOCATCA 3HAUEHUS HeyKa3aHHbIX paauycoB CKpyrie-
HUit pU Mexanuyeckoi obpaboTke Ancka W (MPU HaNMUHKM) XapakTe-
PUCTHKA LJMLEBOTO 3BObBEHTHOIO OTBEPCTHSA B CTYIIHLIE.

3anonnenue zpagp ocnoeroii naonucu. Ha stane BbinosHEHUS
yeprexka Mojb3oBaTellb paboTaeT ¢ YBENIHMEHHBIM H300paxeHHeM oc-
HoBHOM Haanucu. B auanore cnepyer oTBETHThL HA 3anpochl O COAEP-
xanuu rpad. Jlns usmeHesus panee BBeAeHHOH HH(opmauuu ananor
DO/MKeH GbITh MOBTOPEH BBOAOM MOJOKMTENIBHOIO OTBETA Ha 3alpoc O
XEJIAaHUH U3MEHHUTDb UMEIOLLYIOC HHPOPMaLHIO.

Otmerum, 4to rpadel "HaumenoBanue" u "Matepuan" moryr
ObITh 3amoHeHbl B ABE CTPOkH, a rpada "JIuct" He 3anonHaeTcs mpu
KOJIMYECTBE JINCTOB PABHOM €RUHHULE.

Jng 3anonnenus rpadnr "Macca” npeaycMOTPeHO BLIUMCICHUE
Macchbl 3yOGuaToro Koneca, KOTOPOE BBINIOJIHAETCA B COOTBETCTBHH C
Ha3HaYeHHbIM MaTepuaioMm. B nnanore npeioxkeHo BbIOpaTh OAMH M3
CNEYIOUIMX MaTepHANIOB: CMQIb;, Yy2YH, TAMyHb, ONOGAHHAS OPOH3A,
0e301068HHAA DPOH3A; MUMAHOBLIR CHAAB; AMOMUHUEBLIN CHIA8, Ma2-
Hueguiil Cnuag.

17.3.3. CoxpaHeHHe YepTexa, co3qaHue 6aHKA IPOEKTOR

BoinonHenublit yeptex sybuaroro koneca cpeacrsamu AutoCAD
MoxceT GbiThb BbIBeIeH Ha rpadonocTpouTenb (PUHTEP) WK 3anucaH
IUIS COXpaHeHUs B yepmedicHulli hain (¢ pacuwinpenneM .DWG). B cuc-
TeMe NMPOeKTHPOBAHUA NMPETYCMOTPEHO TaKXkKe CO3AaHHe CNeLHalIbHOTO
paiina oannvix (¢ pacwuperuem .PDM). B Hem xpaHutcs Best ungop-
Mauus, HeoOxoauMas Ui BbINOJHEHUS 4YepTexka CrpOeKTHPOBAHHOIO
3ybuaroro koneca. B daiin naHHBIX 3aMucHBaOT TakxkKe MPOMEXKYTOY-
Hyo uHopMaLHIO Ha Mo6OM 3Tarne npoekTHpoBanus. M3 takux ¢aii-
n0B MOXeET ObITh cO3/1aK HaHK MPOEKTOB.

Ilpy cuuTbiBaHUM (aiina JaHHBIX 3HAYEHWS NapaMeTpoB Nepena-
10TCSl B CUCTEMY TMPOEKTHUPOBAaHUS. JTO MO3BONIKET:

- OCYLECTBJIATh NPOEKTUPOBAHHE C HCIOJIb30BAHHEM KaKOro-
aubo UMeEIoLLerocs NMPoeKTa, KOTOpPLI B 3TOM ciiydae OyaeT mpoToTH-
TOM JUIS IPOEKTUPYEMOTo 3yGUaToro koneca;

- MpepbIBaTh NMPOEKTHPOBaHKUe Ha MOOOM 3Tamne M NMPOJOIKAThH
€ro B pyroM ceamce.

Ytenue u 3anuch Gaiios JaHHBIX CONPOBOMXKAAETCH THANIOTOBBIMH

COODILIEHUAMMU.
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17.3.4. PexakTuposanue 4eprexa cpegcrBamu AutoCAD

Cosnannbiii cuctemoit I1JM-ACAD dalin yeptesxa (C pacllupeHU-
em .DWG) moxer ObiTb oTpenakTuposaH cpeacteaMi AutoCAD. He-
00X0IMMOCTb PEIAKTUPOBAHUS MOXET BOSHWKHYTb A8 KOPPEKTHPOB-
KM M300p&XeHUS MIIM B C/ly4asiX BHECEHMS B uepTexk JAOMONHUTENLHOM
vH(pOpMaUKH, He MPENYCMOTPEHHOMN CUCTEMOM POEKTUPOBaHHS.

I'nasa 18
OPOPMJIEHUE TIPOEKTA

Kypcoso# npoekr no "etanim matidH" npeactasaser coboii co-
BOKYITHOCTb KOHCTPYKTOPCKHX QOKYMEHTOB: epaghuveckux (UepTexu) u
mexcmogsix (TMOSCHUTENbHAS 3aMuckKa, cneunpukauum).

TlpaBuna, nopanok pazpaboTku ¥ OQOPMIIEHHS KOHCTPYKTOPCKHX
JOKYMEHTOB pPeriaMeHTHPOBaHbl KOMILIEKCOM CTaHAapToB EauHoM
cHcTeMbI KOHCTpYKTOpPckoi nokymenTauun (ECK).

18.1. Buas! u3getHil H KOHCTPYKTOPCKHX AOKYMEHTOB,
HX 0003H24Y€eHHE

1100 u3denuem nonumarom no6yi0 NPOOYKYUIO, U320MOBAAEMYIO RO
KOHCMPYKMOPCKOU OOKYMeHmayuy.

B yueGHOM MpOEeKTUPOBaHUH UCTIONB3YIOT CIEAYIOLHE OCHOBHbIE
BUABI U3AEIHIi: Oemany U cOOpouHbie eOURUYbL.

PaznuualoT Takxke noxynuwie (B TOM uucne CTaHAAPTHbIE) M3[e-
JIUsl, K KOTOPbIM OTHOCST H3JENWs, HE M3rOTOBJSEMble Ha JAaHHOM
MpeANpUATHH, a ToflyYaeMble MM B IOTOBOM BHIE (33 MCKITIOYEHHEM
1oy4aeMbiX B MOPSAKE KOONEPUPOBAHHS ).

flpy NpoeKTHPOBAHUH MPHUMEHSIOT CAEAYIOLIHE BHbl KOHCTPYK-
TOPCKMX AOKYMEHTOB: depmeoc Oemant, cOOpOunbll uepmedic, wep-
mexc obuje2o suda, cheyugukayus, NOACKUMEIbHAs 3QnUCKQ.

Yepmedic demanu — NOKYMEHT, COAEPKalMi u3obpaxenue nera-
71 ¥ Ipyrvie AaHHbie, HeOGX0AUMBIE J1Sl €€ U3TOTOBEHHS M KOHTPONS.

Coopounstii yuepmesxc (xop Cb) — NOKyMEHT, CoAepKaulii H30-
Bpakenue c6OpOUHON €AMHULB M APYTHE AAHHbIE, HEOOXOAUMbIE IS
€€ cOOpKH (M3roTOBIEHUS) M KOHTPOJA.
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Yepmesw obwezo uoa (kog BO) — pokyMeHT, onpeaenstolumii
KOHCTPYKLHIO U3/enus, B3AUMOACHCTBHE €O COCTAaBHBIX HacTeit W no-
ACHAOWMH NpuHUKMN paboThi u3gennd. B yuyeOHOM MpoekTHpoBaHuM
yeprexx obuiero Buaa BiUOYaeT 3nemenThl "Teopemuveckozo vepme-
2", ONPESNAIOETO FEOMETPUYECKYI0 GOpMY H3AENUS ¥ KOOPAHHA-
Thl PacnosIOXeHus COCTaBHbIX yacTel, "l abapumrozo wepmesca", co-
JIepHKALETO YNPOLUEHHOE H300paXKeHHe u3aenus ¢ rabapuTHbIMK, yc-
TaHOBOYHBIMU W NPUCOEIMHUTENIBHBIMUH pa3MepaMHu, u "Monmadicnozo
yepmedica”, CONEPKALUETO JaHHble [ YCTAHOBKH M3AENud Ha MecTe
NpUMEHEHHs.

Cnequpukayun — 10KyMeHT, onpenenstotnii cocras cbopouHoi
eAMHHLBL.

Hoacnumensnaa 3anucka (xoa I13) — gokymeHT, coaepxaluuii
OfNMCaHue YCTPONCTBA M NIPUHLUMITA AeHCTBUA pa3pabaThiBaeMOro H3ae-
b, a Tarke obOCHOBaAHUA NMPUHATBIX NP €ro pa3paboTke TEXHUUe-
CKMX Y TEXHHKO-3KOHOMUYECKUX PELUEHKH, CONPOBOKAaEMble HEOOXO-
AUMbIMH pacyeTaMH.

K ocroenvim xoncmpykmopckum OOKyMeRmam omuocam: 1s ne-
Tanek — vepmesic demanu, AN COOPOUHOH €AUHULBI — CHEYUDPUKAYUIO.
OCHOBHbBIM JOKYMEHTaM KO HE MPHUCBaUBALOT,

J{OKYMEHTBI B 3aBUCUMOCTH OT CTaAMU pa3paboTKU NoApa3AeAsioT
Ha npoeKkmHbie (TEXHUYECKOE NPENIOKEHHE, 3CKU3HbIA NPOEKT U TeX-
HUYECKUH NpoekT) W paboyue (pabouas ROKYMEHTallMs Ha AeTasb,
c6OpOYHYIO eaMHHULLY), NPHCBAUBAs UM COOTBETCTBYIOLLYIO JINTEDY.

Yuebnoim koncmpykmopckum OOKyMeHmam npuceaueaom aumepy
"y

ObGo3naueHune n3genus ABNSETCH OJHOBPEMEHHO 00O3HaYEHHEM
€r0 OCHOBHO20 KOHCTPYKTOPCKOFO AOKYMEHTa (depTexia AeTand Wiu
cneuudpurkaunyu cOOpoUHON eaUHKLIbI).

Obo3naueHme #eOCHO8HO20 KOHCTPYKTOPCKOTO JIOKYMEHTA COCTO-
UT 13 0003HaueHHs W3AENUA M KoJa JOKYMEHTA, YCTaHOBIEHHOTrO
cranaapramMu ECKJL.

B yuebHbiX npoekTaX KOHCTPYKTOPCKHE JOKYMEHTbI 0D03Ha4aloT
No YCTaHOBAEHHOH B yueOHOM 3aBeJeHHMH cucTeMe obo3HaueHmit s¢-
KusHblx  Ooxymenmos. CTpykrypa o003HayeHUs TIpMBedeHA Ha
puc. 18.1:
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L B[]
Puc. 18.1

- B nojie / 3anKCHIBAIOT YCIIOBHBIH KOA, chopMUpOBaHHBIH ©3
0003Ha4eHNs TEXHUHECKOTO 3aaHus (Hanpumep, M 16) na KypCOBOH
MPOEKT ¥ HOMEPa BApUAHTA 3a/laHud (Hanpnmep, 03): "IIM 16-03";

- B Mojie 2 3anuchiBalOT NOPARKOBBIX HOMep OT | g0 9 OCHOB-
HO# cOOPOUHO# eAUHMLIb], BXOAAILEH B COCTAB W3NS,

- B moje 3 3anuchiBalOT NOPAAKOBBIA HOMEp OT 1 no 9 cGopou-
HOM eIMHHLI, BXOAAUIEH B COCTAB OCHOBHON COOPOUHOM eauHuLb!
o0bo3HaueHHo B mone 2,

- B none 4 3anucsiBatoT HoMep OT 11 1o 99 yeprexa neranu.

B o603Hat4eHHH KOHCTPYKTOPCKHX JOKYMEHTOB Mexay noismu /
u 2, 3 u 4 cTaBaT pazaeanTenbHble ToukH (puc. 18.1).

O603HaueHWe K00a JOKYMEHTa NPUBOAST NpaBee nos 4.

B o6o3naueHuu Bcero npoeKTHPYEMOro u3feius B cGope, ORHO-
BpEMEHHO ABNAOLMMCS 0003HaYeHHEM ero crieuuduKauuu, B noasx 2,
3, 4 3anucbiBatoT Hynu. Takoe xe 0603HaueHHe 3anKCbIBaloT B rpady 2
OCHOBHOIi Haanuck cneundukauny (cm. Hwke pa3a. 18.4). {ns neoc-
HOBHBIX KOHCTPYKTOPCKHX JOKYMEHTOB BCErO W3/IeNus B cHope (uep-
Texa oblUero BMAa, NOACHUTE/ILHOM 3aMMCKH) NOMUMO 060o3HaYeHHs
u3jenus npasee nons 4 npuBoaAT GykBeHHble 00O3HaYeHUs koja 10-
xyMenTa (coorBeTcTBeHHO: BO mnm I13).

JlpyrumMH KOHCTPYKTOPCKMMH JIOKYMEHTaMH BCEro usjaeius B
c6ope Moryt ObiTh crneuMuKanMn cOOPOUHBIX €AHHHL, BXOAALWMX B
€ro COCTaB, M YEPTEeXKU AeTaslel, He BOIICAIIMX HU B OAHY M3 cOOpoU-
Hbix eantHni. Homep cOopouHoil equHMLB! B 3TOM Cilydae 3afucbiBalOT
B nosie 2 ofo3HaueHus cneurpukaluyu, a HoMep AeTanu — B none 4
0003HAUCHHUS YEPTEXKA.

[prmepbl 0603HAYEHUA KOHCTPYKTOPCKOH AOKYMEHTAINK 6Cezo
npoexmupyemozo uzoenun 6 coope:

crneurduKanns U3AeTH: JM 16-03.00.00;
uepTexk obuiero Buaa: JAM 16-03.00.00 BO;
MOACHUTENbHAA 3aMMCKa: JIM 16-03.00.00 I13;
crieundukauus ocHoBHOMH cOopouHoi eaunuup:  JIM 16-03.10.00;
YepTexK AETANK: JM 16-03.00.11.
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KoHCTPYKTOPCKUMH JIOKyMeHTaMH cOOpOUYHO# eAMHULbY, 0603Ha-
YeHHOH B mone 2, MOryT ObiTh cneurpukaunu cOOPOUHBIX €IMHHL,
BXOJSALUMX B €€ COCTaB, U UepTexH COCTaBAOIMX ec peraneidl. Homep
COCTaBAAIONIEH cOOPOYHOH eMHHLL] 3aUCBIBAIOT B 1o/e 3 0bo3HaueHus
crieunduKaluy, a HOMep AETaau — B 11osie 4 0003HAUEHHA YepTexa.

[TpumMepbl 0603HAUEHHST KOHCTPYKTOPCKOH AOKYMEHTAUUH OCHOG-
HOU cOopouHOodi eQunuyb, BXORslEH B COCTaB H3RENMA:

cneundukauus: JM 16-03. 10. 00;
cbopoublii yeprex: JIM 16-03. 10. 00 CB;

cneundukanus coctaBnsiomeit cbopouroit  JIM 16-03.11.00;

€JIMHULIBL:
YepTex AeTanu: M 16-03.10.11.

18.2. OcHOBHbBIC HAXNHCH

OCHOBHYIO HaJlIUCh PACIIONAraloOT B [IPABOM HHWIKHEM YINY JOKY-
menTa. Ha nucrax popmara A4 mo 'OCT 2.301-68 — Bronp kOpOTKOi
CTOPOHBI; Ha JPYruX (opmarax — MpeMMYLIECTBEHHO BAONb JTUHHOM
CTOPOHBI JINCTA.

Jna Bcex BUAoB vepmeniceii (aetane, cOopoyHsIX, 0OKX BUIOB)
npumeHsoT hopmy ocHoBHol HaamucH o ['OCT 2.104-68 (puc. 18.2).

185
7,10, 27 ¥, 70 120 .
{2) °
w | |elsiT (18] {77 |71 Aum. [Hocea Pacurad] ©
] ucr{N3donym. | odn. [Rai l." 5| 77
o| [Posz (r) = LANE
x| [7pof @] {5) | 16}
"~ f.;(xrﬁ 7 . ; Auemf{ )V fuempd (8] | &
(7 11 (12} § (13, A
K A ONTE {7} 20 9 n
ymd.
Puc. 18.2
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B mexcmoguix 0oxymermax (cneurdmkaumnsx, NOICHUTENBHOM 3a-
MUCKE) MPUMERAIOT POPMY OCHOBHO#M Haanvcu no puc. 18.3 (w1 nep-
BOIrO WIIM 3arjlaBHOTO JIMCTAa) WM 1o puc. 18.4 (ans nocneayrouinx

JINCTOB),

785
7,70 23 5,0 120
—mr ot ]
| PRt i fz) 2
wct| N*Jonyn. | fledn.
E S —'———"4 Aum. JRucm [Aucrod |
o y ] ] 0
S B/ WA T 1] s{s|s 15 | 20
L XONT, »1r -+ =]
—y—,gm 1t )
Puc. 18.3

JonyckaeTcs a18 NOCNEAYIOLIMX JIMCTOB YEPTEXKEH U CXeM IIpHU-
MeHATb Gopmy 1o puc. 18.4.

5
7.0, 23 w510 7 0
_ 1
3 [/77) 7 (2} il
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[ )

Puc. 18.4

B rpadax ocHoBHbIX Hagnuceli (HoMepa rpad Ha puc. 18.2, 18.3 u
18.4 ykazaHbl B ckoOKax) NPUBOAAT:

! — HanmeHoOBaHWe M3genus (getand, cOOpOYHOH eAMHHUBI), a
TaK)Xe HANMEHOBAHME JOKYMEHTa, €Cid ITOMY AOKYMEHTY MPHCBOEH
koJ. HaumMeHOBaHME 3aMMCHIBAIOT B MMEHMTENbHOM NaJeXe €AMHCT-
BEKHOTO uKca. Ha nepBoM MecTe NoMeLLalOT MMS CYLUECTBHTENBHOE,

2 — obo3HaueHHe AOKyMeHTa (depTexka aetanu, cbopoynoro, 06-
1LIETO BU/a, NOACHUTEMLHON 3alUCKH, cneurduxaumm);

3 — obo3naueHHe 10 CTaHAApPTY MaTepuana AeTanu (rpady 3anon-
HSIOT moabko Ha wepmedice demanu, Hanpumep: "Crans 40XH FOCT

4543-71"y,
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4 — nutepy ROKyMeHTa (B KpaiiHeh neBoil KieTke NHIYT OYKBY
Y

5 — Maccy M3AENMA B KdllorpaMmax 6e3 ykasaHHs eaHHULBI H3Me-
peHus (B yueOHbIX NpoeKTax rpady MOXHO He 3aMOJIHATS);

6 — macwtab (1:1; 1:2; 2:1 u ap.; npy BHINOJIHEHHH HOKYMEHTOB
Ha neyaratoLuMX W rpaduueckux yctpoicrsax Buisoga IBM ponycTu-
MO NPUMEHATL MAaclITabbl YMeHbLUEHUS .7 M yBeJHYeHus n:l, rae n —
PauMOHAIBHOE HHCNO);

7 — MOpAAKOBBLIH HOMEpP nucTa (Ha ZOKYMEHTAX, COCTOALUMX H3
O/THOTO JIUCTA, rpady He 3anoNHMOT):

& — ofLee KOTMHECTBO JIMCTOB AOKMMEHTa (YepTexa AeTanu, cbo-
pOYHOro, obuIero BWAa; MOSCHWTENLHON 3anvcKy; cneurukaumn) -
rpacdy 3anosHAIOT TOJALKO Ha NEPBOM TUCTE;

9 — cokpailieHHoe 0603HaueHHe YueOHIro 3aBefeHus, WP rpynnsl.

10, 11, 12, 13 — xapakTtep paboTbi, 5pINOJHAEMON JTHLOM, MOANH-
CaBIUMM JOKYMEHT: B cTpoke "Pa3pab." — damunuio yuauerocs, ero
noanuch u aaty; B crpoke "llpos." - damunuio npenogasatend, ero
NoAMNMCs U AATY.

[Toonucu nuy, pazpabomasuux 00Ky menm, AGILIOMC 06A3aMeNs-
HbIMU,

OcTanbHbie CTPOKH W rpacdsl /4 — I8 B yueOHBIX NpoeKTax He 3a-
NOAHSAOT.

Ecnu yeprex cocToMT m3 1ByX H O01ee TUCTOB, TO Ha NOCIENYIO-
KX JIKCTaX OCHOBHYIO HAAIMCh NONYCKAETCA BBIMOMHATL B COOTBET-
cTBum ¢ puc. 18.4, Tlpu 5ToM 3anonnsmioT rpadsi 2 1 7.

18.3. CocrasneHnue nosicHHTe1bHOH 3aNUCKH

[NosAcHuTENBHYIO 3anMCKy BbINOTHAOT Ha JUcTax (opmara A4
OIHHUM H3 C/IeAYIOWIHX cnocoboB:

- MAaLIMHOMHCHBIM, BbiCOTa WpHGTa He MeHee 2,5 MM, JeHTa
TOJBKO HEPHOTO LBETA;

- PYKOTHCHBIM — 4YepTexHbiM wpudTom no ['OCT 2.304-81 ¢
BbICOTO! OyKB M UHGP He MeHee 2,5 mu. 1[udprl 1 Gyksbl HEOGXOAMMO
MHCaTh YepHOU TYLIbIO;

- C MPUMEHEHHUEM fTeYaTAOLIKX U rpaduuecKuX YCTPOHCTB Bbl-
Boga OBM.
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Homyckaercs 4acTb uHbopmauuu (TekcT, TaOnuilbl, PUCYHKH,
YEPTEIKH) BBITONHATE JTIOOBIM COYETAHHEM 3THUX CIOCOBOB.

TIOACHUTENbHYIO 3AaNUCKY MOXCHO pACCMAmpueans Makice Kax
OpUSUHAA U SLINONHAMb PYKONUCHBIM CROCOBOM C YeMKUM U SICHbIM
HanucarueM yupp u byKe vepHeIMU YepHURamy, nacmoi Wik mywsio.

B cocTae NOACHUTENBHON 3aMUCKU BXOAST mumyabHblli JUCTH, CO-
oepoicanue, mexHuyeckoe 3a0GHUE HA NPOEKMUpo8anue, OCHOBHOU
MeKCH, CHUCOK UCROIb306AHHBIX UCIMOUHUKO8 U HPULONCEHUA.

TaTtynbubld JUCT SBISETCA NEPBBIM JTUCTOM AokymeHTa. Ero
BLIMIONIHAIOT Ha nuctax ¢opmata A4 no ¢opme, npuseneHHOH Ha
puc. 18.5.

—

Puc. 18.5

B none / 3anucbiBaloT HAHMEHOBaHKE Y4eOHOro 3aBeeH s, B No-
ne 2 — HaMMeHOBaHME NoJpa3zeneHus, paspaboTaBuiero JaHHbIH Ro-
KYMEHT.

B nione 3 3anuchiBalOT HAHMEHOBAHHE W3JEnus (3arnaBHbIMU OyK-
Bamu), B flo/ie 4 — HAaMMEHOBaHHe, a B 110Je 5 — 0603HAUeHNE NOKyMeHTa.

[pyumep 3anonnenus nonei 3, 4 u J:
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"CTEH[ UCTILITATEJIbHbBIM
IToscHuTENbHAA 3aMHCKa

M 16-03.00.00 I13 "

B none 6 — noanucu pa3paboTyHKOB JOKYMEHTA: B MEPBOH CTPOKE
— (haMHIMIO, HMA M OTYECTBO y4aierocs, HHAEKC y4eOHOH rpynmsi, BO
BTOPO# CTPOKE — (PaMHHIO, UMs1 M OTYECTBO PYKOBOIHTENS MPOEKTa.

B none 7 3anuchiBaloT rof BHINOTHEHHS JOKYMEHTa.

Coaepxanue NpUBOAAT B HavaNle MOACHUTENLHON 3AMHCKHM Ha
3arJlaBHOM M MOCIEAYIOUMX JIUCTAX. 3araBHBIA JIMCT JIOJDKEH UMETh
OCHOBHYIO HaanMch no ¢opme puc. 18.3, ocranbHble TUCThI — MO (op-
Mme puc. 18.4.

B rpagax ocHOBHOH HaJMUCH YKa3bIBAIOT:

! — HaMMEeHOBaHHe M3AENMA, a TAIOKE HAUMEHOBAHHE NOKYMEHTa,
HanpuMep:

“{IpuBoa uenHoro KoHBeHepa.
IoscHuTeNbHad 3anKcka”;

2 -~ ofo3HaueHHE TNOACHUTENBHOH  3aMMCKM, HANpUMeEp:
JIM 20-04.00.00 IT13.

Ipasuna 3ano/iHeHUs OCTaNIbHBLIX rpad npuseaeHsb! B pa3a. 18.2.

CnoBo "ConepxaHue" 3anUChIBAlOT CHMMETPHYHO OTHOCHTENIBHO
TEKCTA.

B coaepixaHHUM NepevyUCAIOT 3aroIOBKM BCEX pa3Aenos W Noapas-
NIeNoB ¢ yKa3aHWeM HOMEpOB CTPaHHL, Ha KOTOPBIX MOMEIIeHbl 3TH
3aroJIoBKH.

ITpumep obopmnenuns coaepkaHust TIOACHUTENBHON 3aMUCKH NPH-
BeJeH Ha puc. 18.6, g, 6.

Texnnueckoe 3amaHme. bnaHK TeXHMYECKOro 3ajaHMs Ha
NPOEKTHPOBAHHE COREPIKHUT UCXOOHBIE OaHHble, cheyuaibHbvle mpebo-
sanus, oamy 8uioayu u obvem NPOeKma ¢ NOOCRUCAMU DYKOBOOUMENA
(npenooasamens) u ucnonnumens (yyawezocs). biank noMmewaror mo-
CJIE JIMCTOB COACPIKAHHS.

OcHOBHOM TeKCT JOKYMEHTa pa3fieNIfioT Ha pasfieNbl ¥ Noj-
paszensi. Paspenb gomkHbl MMeTh TMOPSAKOBLIE HOMEpAa B Mpenenax
BCEro JOKyMeHTa, ofo3HaueHHble apabCKUMM uudpamu Ge3 TOUKH H
3anucaHHbie ¢ aG3alHOro OTCTYyIA.
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Puc. 18.6, a

Pasnensi ¥ noapazzaensl JOKHLI MMETH 3ar0JOBKH, KPaTKO M YeT-
KO OTPXKAIOUIME COePIKAHHUE. 3aroNIoBKH 3AMMCHIBAIOT ¢ FMPONUCHOM
Oykebl 6e3 Toukd B KOHUe, He noauepkrsas. Ilepenockl cros B 3aro-
TIOBKaX HENOMyCTUMbL. TakKe HE HYXKHO CTABUTH TOYKY B KOHLE 3aro-
noeka. Eciu 3aronoBok COCTOMT W3 ABYX TPEATOXEHHI, TO HX pasfie-
JISOT TOUKOM.
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Puc. 18.6, 6

[Moapazaensl HOMEPYIOT B MpeAenax kaxaoro pasgena. Homep
noJpasjesia COCTOHT M3 HOMEPOB pa3/ieNia i MoApas3fena, pa3AeieHHbIX
TOYKOMH. B KOHLIe HOMEpa noapasjelia ToUKy He CTaBAT (cM. pHe. 18.6).

Kaxxap1id pazaen HaUMHAIOT € HOBOTO JIMCTA (CTPAHMLbI).

H3noxenue texcrta. [lonHoe HAUMEHOBaHME W3ZEIHA HA TH-
TYJIbHOM JIHCTE, B OCHOBHOW HAANKCH M MpH MEPBOM YMOMHHAHWH B
TeKCTe JIOKYMEHTA JOMKHO ObITb OJJHHAKOBbHIM C HAMMEHOBAHHEM €r0 B
OCHOBHOM KOHCTPYKTOPCKOM JOKyMeHTe (Hanpumep, "CreHa ucnbiTa-
TeSbHBINH").
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B nocneayrouem TEKCTE MOPANOK ¢JI0B B HAKMEHOBAHHH A0/DKEH
OBITH NPAMOMH, T.€. HA IEPBOM MECTE MPUBOAAT ONPeEIEHHE (IpHara-
TEJILHOE), @ 3aTEM ~ CYLIECTBUTENbHOE, Hanpumep: "HcnbiTaTenbHbIi
crena obopynosan ...".

PaccrosHue oT paMKM [0 rpaHHu TekcTa B Hadal€ H B KOHUE
CTPOK — He MeHee 3 MM. PaccTosaHue oT BepxHeli WM HIKHEH CTPOKH
TEKCTa 0 BEPXHEH MM HIXKHEH paMki 10mkHO ObiTh He meHee 10 MM.

A03allbl B TEKCTE HAYMHAIOT OTCTYNOM 15 — 17 MM.

OcHOBHOM TEKCT MOACHHTENBHOH 3aMMCKH AOMKEH BKITIOYATD:

- 868edeHue (C KpaTKOM XapaKTepUCTUKOH o6nacT MW YCIOBHi
TIpUMEHEHHA M3AeNUs M OOLleH XapaKTepHCTHKOH 06bekTa, WA NMpPH-
MEHEHHS B KOTOPOM MpEHA3HAUEHO JaHHOe H3elHe, a TAKKe NpHBe-
JICHHEM OCHOBHBIX TEXHHUECKHX XapaKTEPHUCTHK H3AENHA: MOIIHOCTH,
vacToTsl BpaweHus, KITIA v T.n.);

- onucanue u obocrosanue gulOParHOl KOHCMPyKYuu (C IpUBE-
JEHUEM ONTHCAHHMA PaCCMOTPEHHBIX BAPHAHTOB M3]€/HSA, BLIGOPOM On-
TUMAJILHOTO BapHaHTa, 0DOCHOBaHHMEM BbIOOpa, a TAKXKE OMMCAHHEM
nocnefoBaTeNbHOCTH cOOpkH M3nenHs M cnocobos perynHpoBaHMs
OCEBOTO MOJI0KEHHS YEPBAYHOIO H KOHHYECKHX KOJIEC, PEryJIHpOBaHMs
3a30pOB B NOMIIWMHHUKAX KaueHHs; OOCIY>KHMBaHWUS M COOTBETCTBHS
nsaenus TpeboBaHHAM TeXHHKH BezonacHocTh),

- pacwembvi, nOOMEepICOqIOWUe pAbOMOCNOCODHOCMbL U HA-
OeJMCHOCHMb KOHCMPYKYUY: KMHEeMaTHuecKHe pacuerbi (moabop anek-
TPOABUTATENSA, ONpeeSIeHHe YacTOT BpaLleHHs BaloB H NEpeJaToOuHbIX
YHceN nepenav); onpejaeneHye BpallalolMX MOMEHTOB Ha Bajlax; pac-
4eT nepeaay: 3ybuaThiX, Y€pBAUHBIX, PEMEHHBIX, UENHLIX H Ip.; OINpe-
JeneHHe AHAMETPOB BANOB 1O MPUOTMKEHHBIM 3aBHCHMOCTAM; pacyeT
COEMHEHHI C HaTArOM, IUMOHOYHBIX, ULTHUEBBIX; noadop nocaiok;
COCTaBICHHE PACYETHBIX CXEM BaJlOB, ONPEJE/NCHHE Peakuuii orop,
pacueT ofHOro Haubosee Harpy)KeHHOro Bajlla Ha COMPOTHUBIICHHE YC-
TaNOCTH; PacyeT MOALWMITHHKOB KaueHHs; TENJIOBOH pacueT YepBsuHo-
ro peAyKTOpa, pacuyeT OTBETCTBEHHBbIX HArPYXCHHBIX COEAMHEHHMH
(wTHGTOBBIX, NMEpeaarOUMX BpalAIOWMil MOMEHT; pe3bGOBRIX, cBap-
HBIX, KJIEEBBIX); BRIOOpP CMa304HOTO MaTepHaNa U CNocoba cMa3blBaHNA
AeTaneil nepenay v NOALIMINHUKOB KadeHHs; noabop u pacuer Mydr.

Kaxnplit pacueT no/mxkeH coaepxkars!

463



- 3Q201060K ¢ yKa3aHHMEM, Kakyro AETalb PacCHHTHIBAIOT M MO
KaKOMY KPHTEpHIO paboTocrnocoOHOCTH (MPOUHOCTD, HKECTKOCTh, M3HO-
COCTOMKOCTD ),

- pacuemuyr0 cxemy ¢ YKa3aHMEM CHIL, 3[IIOpP MOMEHTOB H BCeX
pa3MepoB, MCITOJB3YEMBIX B PACHETE;

- HQUMEHOBaHUe 6vlbpanH020 Mamepuana C YKa3aHHEM ero
TEPMHUECKOH 06paboTkH M MeXaHUYECKHX CBOWCTB;

- Oonyckaemble 3HAYEHUs PACUETHBIX MapaMeTPOB. HANPLKEHWH,
AepopMaumii, K3HOCA, TEMNEPaTypbl U AP., HPUNAMbIE QORYUJeHUS,

- pacvem u 3axmioueHue TO pe3yabTaTaM pacueTa.

[pu odopmieHnn pacuera 3aMUCHIBAIOT pacueTHyro GOpMyNy H
AAIOT MOACHEHHE KaXA0ro mapamerpa ¢ yKa’aHueM eIMHHL H3MEPECHHA
B TOIt e MOC/e10BATENLHOCTH, B KAKOM OHM MpHBeACHbI B QOpMyJIE.
[lepBy1o CTPOKY MOSACHEHWS HAYMHAIOT CO cloBa "rue” 6e3 ABOETOUMS
nocie Hero, HarpuMep:

"HanpsxeHus H3ruba Gy, (H/Mm?) Beumcnsior no dopmyine {12,
c. 169]

Cpy = KFF;YF«/(bzm),
rae K;: — xoapdpuuneHt narpysku, Kp = 1,78; F, — okpyxHas cuia, F;, =
= 14750 H; Y, — ko3 duumenT ¢opmel 3yba U KOHUSHTpALIMM HAIps-
sKenui, Y., = 3,6; b; — wmprna BeHua koneca, by = 90 MM; 7 — MOAYIb,
m=3mM."

Kaoicooe obosnauernue noacuaiom 6 3anucke 0OuH pas.

3aTeM MOACTABNAIOT B PACUETHYIO (GOPMY.TY YHCIIOBbIE 3HAYEHHA B
TOM € [OpAJKe, B KOTOPOM OHH MpUBEeHb! B HopMye, H MPHBOAAT
OKOHYATE/bHbIH Ppe3y/IbTaT BLIYHCIEHHH, OMyCKas NPOMEXYTOYHbIE
OMepalvu U COKPaILEHHS:

G, =1,78-14750-3,6/(90-5)=210 H/mm’.

[TonyueHHble pacueToM pa3Mepsl AeTaneil celyeT OKpYTfTh, rae
3TO BO3MOXKHO, 10 CTAHAAPTHBIX 3Ha4YEHMI, NpuBeNeHHbIX B Tab1. 19.1.

PacueTHble CXEMBbI, JMOPBI MOMEHTOB, 3CKH3bI HOMEPYIOT apab-
CKMMHU UM(pamMyd B NpefeNax BCEeH 3alMCKH, Hanpumep: PucyHok 1,
Pucynok 2 u T.1.

CchUIKM Ha pUCYHKH B TEKCTe AAlOT no tany: "Kak cinepyer U3 pu-
cyHka 2 ... "; CCbUIKM Ha paHee yroMsHYThbIe BEJIMYMHBI — (CM. C. ...).

[Ipn GonblioM o6beme pacueTsl MOryT 6bITh odopMiIeHsl B BUAE
oTaenbHOro Jokymenra: "Pacuer” (kon PP).
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Matepunan, JOMOMHAIOWMH TEKCT NOSCHUTEIHHOM 3aMUCKH (cxema
anropuTMa, TEKCT MpOrpaMMbl pacueTa WM KOHCTPYHMPOBAaHHA, pe-
3yJbTaThl MATEMATHYECKOro MOAENMPOBAHHA M Ap.), ROMYCKaeTcs no-
MellaTh B MPHUIOKEHUIX, KOTOPble 0003HaualoT 3arylaBHbIMH OyKBamMH
pycckoro andasuTa, RaunHas ¢ 4. IIpunoxeHue JODKHO MUMETh TeMa-
THYECKMIA 3aroN0BOK M OOLLYIO C OCTANbHOM YacThblO AOKYMEHTa CKBO3~
HYIO HOMEPALUIO,

CnHcoKk HCNOMBL30BAHHBIX HCTOYHHKOB MPUBOJAT B
KOHLE MOACHHTENLHOH 3amuckn. CMHCOK cocTaBialoT B andaBUTHOM
nopsaake no ¢gaMunuam aBTopoB. IIpM Hanucanuu wncnonb3OBaHHBIX
NaHHbIX (HopMys, UMCIOBLIX 3HAYEHUH KO3(D(PHUMEHTOB H T.4.) 3aIH-
CbIBAOT B CKOOKax MOPAAKOBBIH HOMED HCTOYHMKA (y4eGHMK, clipa-
BOYHHK), PUBEIEHHOTO B CMHCKE, U HOMEP CTPAHULLI, II¢ 3TH JaHHbIE
npuBe/ieHbl, Hanpumep: "3HaucHue Koapduumenta Y. = 3,6 ([12],

c. 170)".

18.4. CocraBienne cnennpuKanuii

CoctaB u cTpykrtypa cneunbukauuu. Cneunduxauus on-
peAenseT cOCTaB U3JAENIUS U BCEM €ro KOHCTPYKTOPCKOH NOKyMeHTa-
unm. CneunduKayumio cocTaBasIOT Ha aucTax ¢opmara A4 no gopmam,
MpeACTABIEHHBIM Ha puc. 18.7 (3ars1aBHbIH TMCT, OCHOBHAA HAANKCH MO
puc. 18.3) u puc. 18.8 (mocneayrolumne NUCTHI, OCHOBHAA HAMUCH 10O
puc. 18.4).

B rpacgax ocHOBHOI HaAMUCH MPHBOAAT:

I — BauMeHOBaHHE w3leNug, 6e3 HalMEHOBAHMS AOKYMEHTa, Ha-
npumep: "[1puBoa uenHoro koHeelepa”;

2 — obosHauyenue crnieuudukaumy, Hanpumep: JIM 20-04.00.00.

[Mpasuna sanonuenus ocTansHeIX rpad MpHUBEAEHS! Bbille B
pasn. 18.2,

B cneun¢uKanMio BHOCAT COCTABHbIE YAaCTH CnEUU(HLUHMPYEMOro
M3JIeNUS, @ TAK)XKE KOHCTPYKTOPCKHUE JOKYMEHTbI, OTHOCAILMECS K 3TO-
My M3JENHIO U K ero HecneuudpUUMpYEMbIM COCTaBHbIM YacTAM.

B yueGHbIX MpoekTax crneLyU(pHKALNHM COCTABNAIOT Ha BCE H3JeHe
B cOope ¥ Ha OAHY WM HeCKOJbKO cOOpouHbIX enuHul. JIuctsl cneuu-
Gukaummu GpowIOPYIOT OTAEABHO WIH MOMEIAIT B KOHLE MOSACHH-
TENbHOU 3aTTHCKH.
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B ofem cryuae cnieudUKaAlMa SOCTOUT U3 CNEAYIOLHN pasfe-
ape:

- IBOKYMEHTaLus;

- cOOpOYHbBIE €AHHHLBI;

- [eTanw;

- cTaHpgapTHble M34eaus;

- MaTepHaIlbl.

HaumeHnoBaHue KaXXJ0ro pasacia 3anucbiBalOT B BHAE 3arojiOBKa
B rpade "Haumenosanne” v nmoauepkupaioT. Pasnensl He HOMEPYIOT.
Hmxe 3arosiopka OCTaBIAIOT OJHY CBOGOIHYIO CTPOKY, BhILIE ~ HE Me-
Hee 0gHOH cBOOOAHO# CTPOKH.

K pazgeny "JlokymeHTauMsa" OTHOCST JOKYMEHTBI, COCTABJIAIOIIME
OCHOBHOH KOMIUIEKT KOHCTPYKTOPCKOH AOKYMEHTaUMH H3ENUSA, KPO-
Me ero cneupukaunu (A1s Bcero u3nenus B cbope — ueprex obLero
BHJA M TNOACHUTENbHAS 3aMUCKa, [UlS cOOpodHOH eanHHubl — cGopou-
HBIH uepTex).

B pasgene "COopouHble eAMHHULBI" 3alMCBIBAIOT H3AENHiA, CO-
CTOSAIIME U3 COCTABHBIX YacTeH.

K pasneny "Jleranun" OTHOCST OpHrHHaNbHBIC JETANIK: Banbi, 3y6-
4aTbie Kojeca, YepBIKH, BTYJIKH, CTAKAHBI U JP.

B pazgene "CrangapTHele u3genus’ 3anvcbiBalOT M3AERHA, MpH-
MEHEHHBIE 10 CTAHAAPTaM (rOCYAAapCTBEHHBIM, OTPAC/IEBbIM, NIPEATIPH-
ATHH), HarpuMep: NOMIUMITHHKA KaueHHs, MAHXEThi, BHHTBI, [aHKH,
wtHdTLI

B pazpene "Marepuans!" npu yueGHOM NMPOEKTHPOBAHHH OOBIMHO
3aMMChIBAIOT CMa30YHbIE MaTepHarbl.

Iocne xkaxgoro pasgena ocTapisioT 2 — 3 cBOGOAHBIE CTPOKH A7
BO3MOJKHBIX OTIOTHUTENILHBIX 3aIHCEH.

B crieundukalinm Bee 3aMmucH NPUBOIAT Ha KOKAOH CTPOKE B OJHH
pan.

Ecnu B rpade gokyMmeHTa 3anucaH TEKCT B HECKOBKO CTPOK, TO B
nocneayoWwyx rpadax 3anucy HAYHHAKOT Ha YPOBHE MNEPBOM CTPOKH.

3anosHeHune rpad cneuudUKaLMH.

1. B rpade "®opmar" yka3siBatoT HOpMaThl JOKyMEHTOB, 0603Ha-
UeHUs KOTOpbiX 3anucausl B rpade "O6o3Hauenne”. [N JOKYMEHTOB,
3anucaHHeiX B pasgenax "CraHpapTHeie m3nenns” u "Martepuanst”,
rpady He 3anoJHAIOT.

Jlns netaneit, Ha KOTOpbIe HE BHIMTYLLEHBI YEPTENKH, YKkasbipatoT: bY.
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2. B rpage "3ona" yxa3blBaroT 0003HaYEHHUE 30HB!, B KOTOPOi Ha-
XOJIUTCA HOMEP MO3MLMH 3aNUChIBAEMOI COCTaBHOM 4acCTW (npu pas-
6uBke nons yeprexa Ha 3oHbl Mo 'OCT 2.104-68).

Tpagher "@opmam” u "Jona” 6 yuebHbIx npoexmax MOJCHO He 3a-
noaHaMe,

3. B rpade "Ho3." 3anucbIBalOT nopaaKkoBbie HOMEPA COCTaBHBIX
4acTeH, yKa3aHHbIEC HA MOJIKaX-BBIHOCKAX HEpTEKa M3Jeud B M0CIeN0-
BAaTENbHOCTH 3alIHCH ITHUX COCTABHLIX YacTei B crneunUKaLmH.

Jormyckaerca pesepBUpoBaTh HOMEpa IO3MLUMH, KOTOpBIE TMpPO-
CTaBNAIOT B CNIEUH(HUKALMIO MPH 3aMOJHEHHHU PE3ePBHBIX CTpok. Ha-
npumep, paszgen "leranu" 3akaHUHMBAIOT HOMEPOM NO3ULHH 25, a clie-
Nyl pasaes "CraspapTHele H3llenns” HaUMHAKT ¢ HOMEPA M03H-
umd 29, pesepBupys Takum 00pa3oM TpH HOMepa MO3HUMI ANS BO3-
MOXHbIX H3IMEHEHHH.

Hna paspena "JloxymeHtauus"” rpady He 3anonHsIOT.

4. B rpady "Obo3HayeHne" 3aMUChIBAIOT:

6 pazoene "[oxymenmayusa" — 0b603HavYeHUE 3aNKUCHIBAEMBIX 0-
KYMeHTOB (B cneunduxauud Bcero uzaends B cbope — o0o3HaueHHe
yepTexxa obuero Buaa M 00O3HaYeHHE NOSCHUTENBHOH 3aMWCKH; B
cneurdukauun cOopouHoi eaHHuLbl — 0003HaYeHne cbopoyHoro uep-
TexKay,

8 pasdenax "Cbopounvie eounuyvt” u "Jemanu"” — obo3HAYCHUS
OCHOBHBIX KOHCTPYKTOPCKHX AOKYMEHTOB (cneuudukauuii cbopouHbix
€AMHHL H YepTexeH aeraneit COOTBETCTBEHHO),

6 paszoenax "Cmawndapmueie uzdenun” u "Mamepuanet” rpady
"Obo3HaueHHe" He 3aNONHAIOT.

5. B rpade "HaumeHoBaHne" yKasbiBaIOT:

6 pasoene "JJokymenmayus" — TONbKO HaHMEHOBAHHE AOKYMEHTa
(Hanpumep, B cneuudHKaLiH Beero usgenusa B cbope: "Yeprex obuie-
ro suga” u "lloacHuTensHas 3anucka"; B crieUHHKaUWH COCTaBHOM
4acTH M3aenua — cbopoyHoit eauHunusl: "COopouHslit uepTex");

8 pazoene "Cbopounvie eounuyvt” u "Jemanu"” — HaMMEHOBAHUA
OCHOBHbIX KOHCTPYKTOPCKHMX AOKYMEHTOB — crheldHKauud cGopoyHoit
€IMHHLb] M YepTerka JIETATIH — Ha 3alIHCHIBAEMbIE B 3TH Pa3ie/ibl H3ICAHA.

Hanpumep, B paznene "COopounsie equuuupl” cneundukaunmn us-
naenus "CreHa HenbITaTeNbHbIK" 3anHCbIBalOT: "PeqyKTop yepBauHbii",
"Pama" (ecniu pama cbopHas, Hanpumep, cBapHas), a B pasaene "C6o-
pouHblE eaMHHLbI" H3genus "PeaykTop uepBAUHBIH" 3aMHCHIBAOT:
"Kopnyc", "Kpsiika xopryca” (ecln KOpPIyc M KpbIlKa CBapHBbie),
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"Kosneco uepBsayHoe" (€Cnu KOneco cOCTOMT M3 HECKOJILKMX JeTajeil:
LIEHTPA U HAaNPECCOBAHHOTO HA Hero 3y6YaToro Beniia).

3anuch MPOU3BOAAT B MOpsAKE BO3pacTaHWs OBGO3Havenuit c6o-
pOYHBIX eAMHKL (nosig 2 M 3 1o puc. 18.1);

8 pazoene "Cmanoapmuble uzdenus” — HauMeHOBaHMA U 0603Ha-
YEHHSA U3JENMH B COOTBETCTBHM CO CTAHAApPTOM Ha 5TH HW3AENMA.
B npedenax xaxcoot kamezopuu cmandapmos (rocyiapcTBEHHBIE, OT-
pacnesble, NPEANPUATHH) 3AMKCh MPOU3BOMAT NO Zpynnam u30enuil,
06bEeAMHEHHBIX MO (PYHKUHMOHATIBHOMY Ha3HAUEHHMIO (HanpuMep, Nnoa-
LUHITHHKH, KpenexHble H3NENUA), 8 npedenax xaxcooll zpynnel — 8 ai-
asumrom nopacke naumeHOBaHUI U30eNUL], 8 NPedeNax HAUMEHOBA-
HUs — 8 nopaoKe gozpacmanun 0603HaYeHull cmandapmos, a  npede-
1aX Kaxc0020 0b603nauenus CManoapma — 6 ROpROKe 803PaACMAaHUA OC-
HOGHbIX RAPAMEMPO8 UAU PAZMEPOS UI0eNUS.

Hanpumep, Ans rpynmnsl KpenexxHbIX U3AENUI 3aMUCHIBAIOT:

"Bont M12-6¢ x 60.58 TOCT 7796-70

bonr M16-6g x 60.58 TOCT 7796-70

bont M10-6g x 50.46 TOCT 7798-70

Buut M12-6g x 40.68 TOCT 11738-84

Taiika M12-6H.5 TOCT 5915-70

Iinunexa M16-6g x 100.58 I'OCT 22032-76";

8 pazoene "Mamepuanet” — 0003HayeHHs MaTEpUANOB, YCTaHOB-
JIeHHbIE B CTAHJApPTaX WIIM TEXHUYECKHUX YcaoBuax. Hanpumep:

"Macno U-I"-C-220 TY 38 101413-78".

6. B rpaje "Kon." ykasblBalOT Jis COCTaBHbIX 4acTeW v3aenus
(cOOpoUHBIX €AMHHL HIH JeTaneil) KOMUYECTBO HX Ha OIHO H3AeNHE:

6 pazdene "Mamepuann” 3anuckiBaloT OOLIEE KOJHYECTBO MaTe-
PHANIOB Ha OQHO M3JEJIHE C YKa3aHMeM €AHHHU U3MEPEHUs, Hanpumep:
] 1’5 H.";

6 pazdene "[loxymenmayus” rpady HE 3aNONHAIOT.

Ecnu ans perynuposaHus coCTaBHbIE YaCTH M3fenus (Harmpumep,
npokiaakM) noabuparot, To B rpade "Kon." ykasbiaoT Haubonee Be-
POATHOE NpPH YCTAHOBKE MX KOJIMYECTBO, a B rpade "lIpumeuanue" 3a-
nvcsiBaoT: "Haub. xon.".

7. B rpaje "IpuMeuanue" 3anuCbiBaiOT JOMOMHHTENILHBIE CBEAE-
HUsS U1 TITaHMPOBaHMS W OPTaHM3aLMK NPOU3BOACTBA (MO ycMOTpe-
HUIO KOHCTPYKTOpA).
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Ha puc. 18.9 u 18.10 gaHel npumepsl 0dOpMACHHS CrieLH(pUKALH
Ha Bce usZienHe B cOope ¥ Ha oaHy U3 ero cOOpPOYHBIX EAWHHL COOTBET-
CTBEHHO.

g 3|8| O6oswaverme | Haumerosarme |g |[omee
HoxkymenTauns
AM 20-04.00.00 BO Yeprex obujero snaa
AM 20-04.00.00 N3 NoscHutensHas 3anuexa
COOPQUHbIE SANHMUYL!
! AM 20-04.10.00 Ban npuaogHo# 1
2 AM 20-04.20.00 My@pra xoMmb6unuposannas | 1
3| AM 20-04.30.00 Pama !
4| M 20-04.40.00 PeqyKTop 4epBaYHbii !
deranu
6 AM 20-04.00.11 Nogxnanka 2
A Y 4 3 —4 »
CrangaprHeie U3genus
9 Heurarens IM1081 1
AUP 100L2 TY 16-525.564-84
10 Mygpra 40-1-28-1-25-1-Y2 1
fOCT 20884~ 93
11 Bonr M16-6gx100.58 8
rOCT 7796-70
12 laska M16-6H.5 8
rocT 5915-70
13 Waiba 16 65 FOCT 640270 8
N aM 20-04.00.00
L R LT W 0z T
Leocages 1A np MBOA . yMITY nM,SayuaHza
Hxorm yenHoro KoHseuepa Kap. Lerann mawnH
e Ipynna PK5-61

Purc. 189
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33|8| Obosnavenme | Hamverosamme | § |Tome:
a Hanue
doxymenrauns
OM 20-04.40.00 C6 C6opoynbii 48prex
C6opoitpie eqrHHULb!
11 AOM 20-04.41.00 Koneco 4epaswHoe 1
2| OM 20-04.42.00 Macnoykasarens 1
3| AM 20-04.43.00 OrgyimHa 1
eTany
41 AM 20-04.40.11 Kopnyc 1
51 OM 20-04.40.12 Kpbiwka Kopnyca 1
61 AM 20-04.40.13 Ban 1
7| AM 20-04.40.14 Yepaax 1
81 AM 20-04.40.15 Brynka 1
9| OM 20-04.40.16 Konsuo 2
10| AM 20-04.40.17 Kpbiiuxa moxa 1
111 AM 20-04.40.18 Kpbiika nogumnHnka 1
12 AM 20-04.40.19 Kpsitka nogumntnka 2
13| AOM 20-04.40.20 Tpoxnagka perynupoBoYHan | 6 |Haub. xon
14| AM 20-04.40.21 poxknanxka perynuposoyHas | & |Haub. xon
—x i A . — ey, ] —
AM 20-04.40.00
Hsm_nuer | N® goxym. | Nogn | Rara
L‘M rf",m 0A Slur, Sluer | fincros
(pos, | Nedagea 1A Pepyxtop 2N ] 2
— YEPBAYHLIA ,"("g” g’é“r'.;ni"{.t}fiif,,
Yo fpynna PK5-61

Puc. 18.10, a
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SE < (Tpume-
'§§§ 8| 0sosHayenue Haumerobarue S| omie
211 AM 720-04.40.27 Cmanan !
Cmandagmrsie uidesus
flodwunruxu
25 Ponukobera xonuvecrud | 7
7207A roCT 27365~-87
76 PonukoBsrd KoHUYeCKUU | 7
7211A 1QCT 27365-87
27 Uapuroberyd paduanskeld | |
207 rocT §338-75
Kpenexere u3GEnusa .
28 boam MB-6ex 25.58 | 4
rocT 7796-70
29 borm M12-6g%60.58 | 4
rocr 7796-70
J8 Marxema 1-460-310CT 8752-79| |
59 Mawxema 1-50x70-3 rocT §752-19| ¢
40 Uinowka 161570 FOCT 23360-78 | |
Y yp— A -
Mamepuaasi
Macno A--6-220 (250
TY 38 101413 - 78
JucT]
sMCT | N doryM.| TTodn . {haTal AM 20-0%.40.00 Z
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18.5. Odopmienue cGopounoro yeprexa

C6opouHbiit 4epTex peaykTopa, kopobku nepenay ysebHoro npo-
€KTa JIOJKEH coaepKaTe M300paxkeHus Bcex peranei, BXOAALIMX B ITH
n3penus. Buabl, paspesbl, CEUEHHS, BLIHOCHbIE IEMEHTH ZODKHbBI J1a-
BaThb [10JIHOE NPEACTABIEHHE O KOHCTPYKLMH KaXKAOH ACTANIH.

Heranu Tuna ten BpauleHus (Banbl, Koneca, CTaKaHbl, BTYJIKH H
Ap.) MONHOCThLIO BLIABAAET O/1HA MPOEKUMS. JU1s BRIABIECHHUS KOHCTPYK-
uuy bonee CNOKHBIX peTaneit TpebyeTcs Heckonbko NpoeKUMH, paspe-
30B M cedeHHi. B yacTHOCTH, 4TOObI MOKa3aTh KOHCTPYKLMIO KOpryca
HITH KPBILLKK KOpyca Ha HYepPTeXe PeAyKTOpa, MoKa3bIBaloT: OCHOBHON
BUJl — Pa3BEPTKy M0 OCAM BAJIOB, BHELWIHUE BUABI CEPEH, CBEPXY W
cboKy, a TaloKe pAA CEYEeHHH.

W3BecTHO, 4TO NpH M30DpaKEHHH H3JEHi B Macwrabe ymetb-
IIeHHs, pa3sMEPbl AeTanell U UX COOTHOLIEHHS KOHCTPYKTOp BOCIIpH-
HUMaeT B UCKOKEHHOM BHAE. [To3TOMy KOHCTPYKTHBHYIO npopaboTKy
M3ACIUA M HEepTex DEAYKTOpa — €ro IVIaBHBIH BHI — BBIMOJHAIOT B
maciuTabe 1:1.

Haubonee npoctole BHEIIHHE BHIBI AOMYCTHMO H300paxkaTbh B
MaciuTabe ymenbwieHus (1:2). CeveHust U BBIHOCHBIE JIEMEHTBI, OTHO-
‘cALIMECS K 3TUM BUAM, BBINOMHAKOT B MaciuTabe 1:1 unn 8 macwrabe
yeendaeHus (2:1, 4:1).

Ilp1 BBIMONHEHHH KypPCOBOTO MPOEKTa y4alUHACS AO/DKEH OTHET-
JIUBO MPEACTAB/IATh cefe He TONMbKO KOHCTPYKLHIO U B3aMMOAEHCTBUE
JeTajleit, HO U Ha3HAYEeHUE OTAC/IbHBIX KOHCTPYKTHBHBIX JIEMEHTOB.

Ha cGopounbix ueprexax pabouero npoekra cranaaptamu ECKJI
DEKOMEHA0BAHO psAl JeTancH H3obpaxarTh YNPOUIEHHO, Ha'pUmep,
NMOAWMITHUKK KAue€HUs, NETATH pe3bOOBBIX COCAMHEHMH. B yuebbix
npoexmax maxue ynpowjerus Heoonycmumbl. B CBA3M ¢ 3TUM oAU
HUKM Ka4yeHUs W300paXkaloT B pa3pe3e W BbIUYEPUYHBAIOT WX [0 (paBH-
nam, PUBEAEHHBIM B 1. 6 (cM. puc. 6.33).

Tlpu BLIYEpUMBAHHH Pe3bOOBBIX COSAMHEHHH 06a3aTeNbHO creny-
€T NMOKA3bIBaTh 3a30Pbl MEKAY CTEPKHEM DoiTa (BUHTa, WNMH/ILKH) H
OTBEpPCTHEM €TafH, 3anachl pe3bbbl K 3amacsl ryOUHLI CBEpICHHS
(puc. 18.11).
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Puc. 18.11

A

JEVRRVERT

id

Puc. 18.12 Puc. 18.13

Ha n3obpaxkenusx geraneii cneayer nokasplBaTh KAHABKU AJS Bbi-
XOJla MHCTpyMeHTa (3ieMeHTel / U 3 Ha puc. 18.12, 2 na puc. 18.13), a
TAKKE CNEI WHCTPYMEHTA Ha BbIXOJE NpH (pe3epoBaHUU Na3oB, LUIH-
ueB H 3youes (aneMent 2 Ha puc. 18.12 u anement [ Ha puc. 18.13).

B npaBoM HuwxHeM yrny cOOpodHOro ueprexa NOMELIAKT OCHOB-
Hy10 Haanucek (cM. puc. 18.2), B rpadax koTopoii yka3biBatoT:

I — naumeHoBaHHe cOOPOYHOM EAMHMLBI, a TAK)KE HAUMEHOBaHUE
NloKyMeHTa, Hanpumep: ''Pedykmop eonnoeod. Coopounsiii uep-
mexc",

2 — 06o3HadeHHe cOOPOUHOro YepTexa, Hanpumep:

AM 16-03.10.00 CFE;

3 — rpadyy He 3a00NHAKOT.

[IpaBuna 3anonuenns ocranbHpIX rpad MpUBEAEHBI BbILIE B
pasa. 18.2.

Ha cbopounom ueptexe peaykropa, KOpobku nepeaad MpUBOAAT
cneayrolune AaHnble (puc. 18.14):

474



475



<10
TN

Loy

A

'—-
=3
.:“ L] et
/! vy

ﬂnﬂamn/

qunundpu- | b

yecKoz0

3

Puc. 18.14



- rabaputHble pasMepbl: ANMAY L, WWPHUHY B, BbicOTYy H,

- pa3mepbl NPUCOEAHHUTENBbHBIX NOBEPXHOCTEH: BLICTYNAOLIHX
KOHLOB BaIOB M ONOPHBIX noBepxHocTel kopnyca. K npucoeanHu-
TeJbHbIM pa3MepamM OTHOCAT: AMAMETPbI o\, dx ¥ JUIHHbL /|, [; nnamer-
pel M, u M, pe3p§ BBICTYNAIOWMX KOHLUOB BanoB, pa3Mepbl CEHEHHI
b x h WNoHOK Ha HUX MM 0603HaueHHe WNLEB, paccTosHus K| U K,
OT TOPLIOB YNMOPHbIX 3aNj€YHKOB (OT Hauyaia KOHYCHOHU IMOBEPXHOCTH
KOHHUYECKHX KOHUOB BajloB) A0 OCeli OTBEPCTHI AN Kpennenus peayx-
TOpa K MIHTE MM paMe; avameTpsl di U koopauHatst Co, Ci v C; 3THX
oTBepcTUit; pasmepsl By, By u B; 6a30BbIX OMNOPHbIX NJIOCKOCTEH; pac-
CTOSAHME /1, OT OCeii Banios 10 6a30BOH OMOPHOM M10CKOCTH,

- OCHOBHbIC pacYeTHble MapameTpbl Mepesavy: MEXOCEBble pac-
CTOAHHUA @, 3yOuaThbIX, 4epBAYHBIX MEpeay; ACTUTENbHbIE JUAMETPhI
KOHHYECKHX KONEC: 4ucaa 3yObeB zy, z; U MOOY/b M Yrol HakJoHA
3yObeB; wUpHHY 3y6uaToio BeHUa Kojeca;

- CONMpSOKEHHBIE pa3sMepbl: AMaMETPbl U NOCAAKH Ha Banax 3y0-
4aTblX ¥ YEPBAYUHBIX KOJIEC, LUKHWBOB, NOAYMY®T, NOAUIMITHUKOB, CTa-
KaHOB, BTYJOK, LUEHTPUPYIOUIUX FOBEPXHOCTEH KpbIlUeK MO UINUNHH-
KOB; 0003HaYeHHUA LIMLEBbIX COCAMHEHNI; pa3Mepbl U NOCAAKHU Pe3b-
DOBbIX COeIMHEHUH M IP.;

- TeXHHHUECKYIO XapaKTEPUCTHKY U3AENNS, HANPUMED, PEAYKTOPA;

" 1. Bpawarowuit MOMEHT Ha BIXOAHOM Bany, H - M
2. YacToTa BpaLICHHS BLIXOIHOTO Baia, MHH
3. OGuwiee nepenaTovHoOe YUCI0
4. CteneHb TOUHOCTH U3TOTOB/ICHHSA NMepenain
(3y6uaToii, uepBa4HOI, BOTHOBOH M AAP.)
5. KoaduumeHT nonesHoro aedcreus

- TeXHUYECKHE TPeOOBAHUS K U3AENHIO, HANIPHMED, PEAYKTOPY:

1

"1. Heo6paGoTaHHble MOBEPXHOCTH NUTHIX AeTalel, Haxoasluecs

B Mac/IiHOW BaHHE, KPaCHTb MAaClOCTOMKOR KPACHON 3MaibIO

2. HapysxHble MOBEPXHOCTH KOpPIyca KPacHTb CEpPOH IMaNbIO
ND-115 TOCT6465-76.

3. 3az0op A obecneunTh YCTAHOBKOH HEOOXOAMMOTO KOMMUYECTBA
AeT. Mo3. ...

4. TlnockocTe pa3bema MOKPBITb TOHKHM CNOEM TepMETHKa
VT-34 TOCT 24285-80 npu okoHuaTenbHOMH cOopke
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5. PanuanbHas KOHCO/BHaA Harpyska

Ha Bany, He onee:
BXOJHOM .. H;
BbIXOAHOM ' «~ H"

Kpome Toro, Ha cO0pOUHOM uepTexke
(peaykropa, kopofOKH nepenay) NokasbiBa-
0T HOMepa NO3ULMI cOOPOYHbIX EIHHHUL U
netaneil. Homepa nosuuuii NpuBoAsT Ha
Moakax, pacloNOXEeHHbIX — IMapauieNnbHO
OCHOBHOH HaJNKCH 4epTexa BHE KOHTypa
uzobpakeHua. X rpynnupylotr B CTPOYKy
WAH KOJIOHKY MO BO3MOXHOCTH Ha OJIHOH
FOPU3OHTANIH UK BEPTHUKAIIU.

Homepa nozuyuii nanocam #a wepmedsice 00un pas.

HJonyctumo nenate 06Uy JHHHIO-BBIHOCKY C BEPTHKAIbHBIM
pacnonoXeHHeM HOMEPOB NO3HLMH 118 rPyNNbl KPENeXKHbIX U3AETHH,
OTHOCALIMXCA K OZHOMY U TOMY K€ MECTY Kpermienus (puc. 18.15).

UlpudT HOMepoB Mo3MLME NO/KEH ObITh HAa OQWH-ABA pazMepa
Gonbure, yeM WPHGT, NPUHATHIA QNS Pa3MEPHLIX YMCEN HA TOM XKe
HCPTOXKE.

HoMepamu no3uumit ot 1 10 9 0603HauarT cOOpoUHbie €AHHHLE,
BXO/ALHE B COCTaB pPeAykTopa, KOpoOKkK nepenau (YepBsiuHoe KOAeco
B cOope, KopITyc cBapHOil, MacnoykasaTtenb cOOpHBbIi U ap.).

Homepamu nosuuuii ot 11 1o 99 obo3HauaroT aeTanu U cranaapt-
HbI€ M3E€NHA.

Puc. 18.15

18.6. Odopmnenue uepTeska o6mero Buaa

Jns nonnoit undopMalmu 0 BCeM M3IE/HH B LEIOM (Hanpumep,
NpUBOAE KOHBEHepa), ero 3KCMNyaTaLHOHHON XapaKTepUCTHKE, OCHOB-
HBIX pPa3Mepax, B3aUMHOH CBA3H OTAENBHBIX COOPOUHBIX €AMHUL U fe-
TaJleﬁ, o l'lpHCOe]_IHHMTeJ]beIX HOBerHOCTﬂX W HX pasmepax COCTaB-
JIFIOT YEPTEK o0uero suaa.

Yepresk 0OIIEr0 BMAA BLINTOAHAIOT B MacwiTabe yMeHbUIeHUs
(1:2,5; 1:4; 1:5) B Tpex nmpoekUUsX.

Yeprex NOMKEH Jerko BocnpuHUMaTses. Ero ve Hajo sarpomox-
IaTh MEIKHUMH AETANSAMH U 1EMEHTAMHU Y3/10B — cOOpoUuHbIE eHHULp]
U JeTalu W306paKaKT Ha HePTEeHE YNPOILUEHHO. BUHTSI U raliku noka-
3bIBAIOT OCEBBIMH JIMHUSMH, KPOME T€X, KOTOPLIMHU OTAENbHbIE Y3bl
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KpernsaT K IuMTe (pame), a MIUTY — K N0y, NOTONKY, UEXOBOH KOJNIOHHE
u ap. Tak kak oGpIuHO Bce OONTHI A KpenieHus MHThl (pambl) K No-
Yy uexa OAWHAKOBbI€, BbIYCPUUBAKOT TOJIBKO OJHWH 60J]T, a MOJIOKCHUE
OCTAJIbHbIX TMOKa3blBAKOT OCCBbIMHU JTHHHUAMM. Tak xe u306pa>x<aio1' 4
6onThl A8 kpenyieHls cOOpPOUHbIX eAUMHHL K NKTe (pame) NpUBoa.

B npaBoM HixHeM yriy YepTexKa oflero BHga noMeuwaroT oc-
HOBHYIO Hannuch (cM. puc. 18.2), B rpadax koTopoit yKka3biBatoT:

!/ — HAaUMEHOBaHHE Bcero W3aesus B cOope, a Takke HaWMeHOBa-
HUE JOKyMeHTa, HanpuMmep: "Ifpueod nenmournozo xonseiiepa. Yep-
medc obwezo suoa';

2 — ofo3HayeHue yepTexka oOulero BHIA, HanpuUMep:
AM16-03.00.00 B,

3 — rpadyy He 3aNONHSAIOT.

[IpaBuna sanonHeHus ocTanbHelX Trpad) TNpUBEAECHHI BbILE B
pazn. 18.2.

Yeprex obuiero 8BMaa H3ACAUS JODKEH COACPIKATh:

- u3obpakeHue u3nenus;

- TIOJIHOE MJM 4YacTHYHOE u300pakKeHHe yCTpoicTBa, K KOTOPO~
MY KpensiT U3aAeue;

- rabapuTHbIe pa3mepbl: AJUHY, IIHPUHY U BHICOTY;

- NPUCOEAMHMTENbHBIE W MOHTRXKHbIE pasmepbl (pasMmepsl
OMOPHBIX MOBEPXHOCTEH, THAMETPBl U KOOPJAUHAThI KPEMEXHbIX OTBEP-
CTUM, 3a30pbl MEXAY TOpLAMM AeTajleH, paccTosHHE MEKAY OCAMH
cGopqublx €AUHHLU U Ap.);

- TeXHu4eckHe TpeOOBaHHs, B KOTOPLIX 3aMHChIBAOT OCHOBHbIE
JAaHHbIC, BbLINOJIHECHUEC KOTOPbLIX 06ecneqmaae'r JOCTHXEHUE nokKasare-
Neft KavyecTBa M3Jenus B YCIOBUAX IKCMAyaTauuu (TpeboBaHus K TOU-
HOCTH MOHT2)ka, JOMYCKAaeMbIM Harpy3Kam);

- TEXHHYECKYI) XapaKTepUCTHUKY, B KOTOPOH MpPUBOAAT OCHOB-
Hble 110Ka3aTenyd U3AeNIUsl B COOTBETCTBHUM C YCTAHOBIEHHBIMH TEXHHU-
YEeCKUM 33JaHHEM.

Hanpumep, ans npuBopa uenHoro koHBe#epa, B COCTaB KOTOpPOro
BXC/IAT NIEKTPOABUraTesb U PEAYKTOP, COCAHHAIONIAA KOHUBI HX BAJIOB
ynpyras MydTa, a TaKKe MpUBOAHON BaN ¢ TATOBBIMH 3BE3A0YKAMH,
BpalllAlO{MA MOMEHT Ha KOTOpPbI# NMEpeAatoT C BbIXOAHOTO Baja peayk-
TOpa C NOMOLIbIO LETTHOM NepeJauu:
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Puc. 18.16
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Texunueckne TpeGoBanns

1. CMelLeHHA BAIOB /IEKTPOABUraTeNd U peayKTopa He Gonee:

oceBoe ... MM;
paguansHoe ... MM;
YIJIOBOE w. MM/MM.

2. PapuansHas KOHCOJbHAA Harpy3ka Ha BbIXOAHOM Baly peAyk-
TOpa
He Gonee ... H.

TexHHyecKas XapaKTepHCTHKA

1. OxpyxHas cuna Ha TArOBbIX 3Be30uKax, H
2. CkopocTb JBHXKEHHUS TATOBOH HEMH, M/c

3. Obuiee nepenaTouHOe YUCIIO NMpUBOJAA

4. MOWIHOCTE 3JEKTpOABUraTes, KBT
5. YacToTa BpalLeHus Basia dIEKTPOIBMIaTENs, MUH

Homepamu nosuuuii ot 1 10 9 Ha nojkax JUHWHA-BBIHOCOK 000-
3HayaloT cOOpOUHbIE €AMHULBI, BXOJALLME B COCTAB BCErO W3JENHA B
uesioM (A NpuBoja: peayKTop, NPUBOAHOH Ban, paMa cBapHas, My(Ta
HecTaHAapTHasd).

HomMepamu nosuuuii or 11 no 99 obo3nadator geranu (ruidra) u
CTaHJapTHBIE W3eNUs (37eKTPOJBHraTeNlb, peMeHb, My(dTa CTaHAapT-
Has, BUHTH1). Ha puc. 18.16 nan npumep oopmiaeHus yeprexa rnpuro-
Aa LUEeNnHOro KoHsekepa.



I'masa 19
CIIPABOYHBIE TABJHALIBI
19.1. HopmasibHbie nunelinbie pasmepsl, m (13 FOCT 6636-69)

3.2
3,4
3,6
3,8
4,0
42
45
48
5,0
5.3

5,6
6,0
6,3
6,7
7,1
7.5
8,0
8,5
9,0
9,5

10
10,5
11
11,5
12
13
14
15
16
17

18
19
20
21
22
24
25
26
28
30

32
34/35
36
38
40
42
45/47
48
50/52
53/55

56
60/62
63/65
67/70
71/72

75

80

85

90

95

100
105
110
120
125
130
140
150
160
170

180
190
200
210
220
240
250
260
280
300

320
340
360
380
400
420
450
480
500
530

560
600
630
670
710
750
800
850
900
950

Tlpumeyanue. Tlod Kocoi 4epTOR NpuBEAEHbI pa3Mepsl MOCAAOYHBIX
MECT J/151 MOAIHITHUKOB Ka4€HHS.

19.2. 3uauenns ponyckos t, mm (u3 FOCT 25670-83)

Knacc Wnrepsan pasMepos, MM
ToHoeT o3 | Cp.3 | Ca.6 | Ce30| Co | Ca
a0 6 030 | 10120 | 120 00 | 315 no

315 1000
TouHbI t, 0,1 0,1 0,2 0,3 0,4 0,6
Cpennwii t, 0,2 0,2 0,4 0,6 1,0 1,6
I'pyOuiii t; 0,3 0,4 1,0 1,6 2,4 4,0
Quenb rpyObift ty 0,3 1,0 2,0 3,0 4.0 6,0

16 —
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19.3. 3nauennn nonyckos, Mkm (13 TOCT 25346-89)

HuTepran Ksanurer
pasMmepos,

. 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Cs. 3 10 6] 2,5 4 5 8 12 18 | 30 | 48 | 75 | 120 [ 180 | 300 | 480 { 750 | 1200
» 6» 10125 4 6 9 15 122 | 36 { 58 | 90 [ 150 { 220 | 360 | 580 { 900 1500
» 10» 181 3 5 8 11 18 | 27 | 43 | 70 | 110 | 180 | 270 { 430 | 700 {1100 1800
» 18» 301 4 6 9 13 1 21 33 152 | 84 {130 (210330520 840 |1300!2100
» 30» SO0 4 7 11 16 ) 28 20 1 62 b1oo e 1 220 1200 | 620 (100011600 2500
» 50» 80t 5 8 13 19 | 30 | 46 | 74 | 120 | 190 | 300 | 460 | 740 {1200 1900|3000
» 80»120] 6 10 ) 15 | 22 1 35 | 54 | 87 | 140|220 | 350 | 540 870 {1400(2200]3500
» 120 » 180 | 8 12 7 18 [ 25 ] 40 | 63 | 100 ) 160 | 250 | 400 | 630 1000 1600)2500 | 4000
» 180 » 250 10 { 14 { 20 | 29 { 46 | 72 | 115 185 1290 [ 460 | 720 11150 1850129004600
»250 » 315 12 16 {23 {32 | 52 | 81 | 130210320520 810 {1300(2100132005200
»315» 400 13 18 1 25 | 36 | 57 | 89 | 140 | 230|360 | 570 890 {1400(2300{3600|5700
»400»500 | 15 | 20 j 27 | 40 | 63 | 97 {155 | 250 | 400 630 | 970 [155012500(4000 6300




19.4. Fallkn Kpyribie mJIHNEBRIE KJIACCA TOYHOCTA A
(m3TOCT 11871-88), Mm

Pessnba, d x P D D, H b h <
M20x1,5* 34 26 8 2
M22x1.5 38 29
M24x1.5* 42 31 6 2,5
M27x1,5 45 35 1
M30x1,5* 48 38
M33x1,5 52 40
M36x1,5* 55 42 10 8 3
M39x1,5 60 48
M42x1,5% 65 52
" M45x1,5 70 55
M48x1,5* 75 58 3,5
M56x2,0* . | 85 65
M60x2,0 90 70
M64x2,0* 95 75
Mé68x2,0 100 80 15 10 4 1,6
M72x2,0* 105 85
M76x2,0 110 88
M80x2,0* 15 90
M85x2,0 120 98

ITpumeyanus: 1. 3sesnouxkodl "*"OTMEUEHB! NPEANOUTHTENLHBIE Pa3-
mepsl. 2. [Ipumep ycnosrore 0603HaYeHHS Taifki € IMaMeTPoM pe3slvl d = 64
MM, C MENKMM LUATOM H ToneM aomycka pe3edbl 7H, U3 yruepoaucToit cTanu
Mapkd 35 (Marepuan rpynmst 05), ¢ MOKPHITHEM XHMHYECKHM OKCHAHBIM U
NpomuTaHHbLIM MacioM (05):

"Taiixa M64 x 2-7H. 05.05 TOCT 11871-88"
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19.5. Iaii6p! cTonopuble MuoOronanuyarble, THE H— NopMansaLie

A-A

W

Y0

(u3 TOCT 11872-89), mm
A

15°

Pasbepmxa

b
Pe3uba, dx P d, D Dy ! b h* e
M20x1,5 20,5 | 36 27 17
M22x1,5 22,5( 40 30 19 6 1,0
M24x1,5 245 44 33 21 4.8
M27x1.,5 275 47 36 24
M30x1,5 30,5 50 39 27
M33x1,5 33,5 54 42 30
M36x1,5 36,5 58 45 33 58 8
M39x1,5 395 62 48 36
M42x1,5 425 67 52 39
M45x1,5 455 72 56 42
M48x1,5 485 77 60 45
M52x1,5 52,5 82 65 49 1,6
M56x2,0 570 87 70 53 7.8 10
M60x2,0 61,0 92 75 57
M64x2,0 650 98 80 61
M68x2,0 69,0 102 85 65
M72x2,0 730{ 107 | 90 69 9.5
M76x2.0 770 112 95 73 13
M80x2,0 81,0 117 100 76
M85x2,0 86,0 122 105 81
Ilpumedanns: 1. 3Besgoukolt "*" oTMeueHo Haubosbllee 3HaYEHHE.

2. [lpumep obo3Hayeuns waibe THna H ana raftkn kpyriol LWuHuesoi ¢
pe3nboit M64 x 2, u3 crand Mapku 08kn (Marepuan rpynnei 01), ¢ IOKphITHEM
XHMUUECKMM OKCHHBIM U IPONUTaHHBIM MacaoM (05):

484
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19,6. IIas non M3sreox cromopaoii Waibbl, MM

O

Pe3nba, dx P a a a3 a d,
M20x1,5 6 2 3,5 1,0 16,5
M22x1,5 6 2 3,5 1,0 18,5
M24x1,5 6 2 3,5 1,0 20,5
M27x1,5 6 3 4,0 1,5 235
M30x1,5 6 3 4,0 1,5 26,5
M33x1,5 6 3 4,0 1,5 29,5
M36x1,5 .6 3 4.0 1,5 32,5
M39x1,5 6 3 4,0 1,5 35,5
M42x1,5 8 3 5,0 1,5 38,5
M45x1,5 8 3 5,0 1,5 41,5
M48x1,5 8 3 5 1,5 44,5
M52x1,5 8 3 5 1,5 48,0
M56x2,0 8 3 5 1,5 52,0
M60x2,0 8 3 6 1,5 56,0
M64x2,0 8 3 6 1,5 60,0
M68x2,0 8 3 6 1,5 64,0
M72x2,0 10 5 6 1,5 68,0
M76x2,0 10 5 6 1,5 72,0
M80x2,0 10 5 6 2,0 75,0
M85x2,0 10 5 6 2,0 80,0
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19.7. LHaii6b1 konnesbie (u3 F'OCT 14734-69), mm

laida lpumep npumenenus |

y _ A%

Y
- G"q]

P
|
Do
|

VI

Oboswavenne | p { Hlal|lad | d| ¢ ] D V&b | d | 1|4 |Bonr* | Limgr**
GHETI)
7019-0623 | 32 9 24-28
7019-0625 |36 | |10 28-32
70190627 | 40 | 5 {10 32-36
45110 M6 | 4K7 | 18 | 12
70190629 45| |12/%° 3640 | 0 M6x16| 4meéx12
70190631 ) 50| |16 40-45
7019-0633 | 56| 116 45-50
70190635 [ 63| 120 50-55
7019-0637 | 67 | 120 55-60
70190639 | 71 |25 60-65
6 55| 1,6 M8 1
Totooear | s | 6 12|20 65.70 SK7 | 22 | 16 |M8x20| 5m6x16
7019-0643 | 85| [28 70-75

IMpumeuanus: 1. bonr no FOCT 7798-70 oTMeuen 3Be3moukoi "*".
2. Uitngr no I'OCT 3128-70 ormeuen asyma 3se3noukamm "**“. 3. Ilpumep

YCIOBHOIO 0603HaueHNA KOHLEBOH Waibel D = 50 mMM:
"Iauba 7019-0631 FOCT 14734—69".



19.8. HITAdTHl KOHHUECKHE, HCTOAHEHHE 2, KJIACC TOUROCTE B
(m3 F'OCT 3129-70), mm

<J1:50

d

10

12

!

20110

25140

30180

36 -220

INpumevanus: 1. Qnuny / (MM) wtudra BeIOHpaloT 13 paga: 10, 12, 14,
16, 18, 20, 22, 24, 26, 28, 30, 32, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85.
2. Tlpumep ycnoeHoro obo3HaueHus koHMYecKoro wrudra d = 10 MM,
{ =50 MM, 6€3 NOKpBITHA:
"Uimugpm 2.10 x 50 FOCT 3129-70".

19.9. Hivnd b1 KOHNYecKue ¢ BHYTpeHHel pe3bloii, ncnoanenne 2,
knace TouHoctd B (u3 T'OCT 9464-79), mm

<] 1:50
o, e ]
Ly
{
d 6 8 10 12
d M4 M35 Mé M8
I 6 8 10 12
! 16 - 60 18 —80 22100 26-120

MpuMeuanusa: 1. Pasmep / B 3anaHHBIX npefienax 6paTe U3 pana wucen,
npuseaeHHbIX B Tabn. 19.8.

Tpumep ycnoBHOro 0603HAYEHUA KOHWYECKOTO WITH(TA ¢ BHYTpeHHE#H
pe3sboit 1 pasmepamu d = 10 MM, / = 60 MM, 6€3 MOKPBITHS:
“Umugpm 2.10 x 60 FOCT 9464-79"
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19.10. ITn$Th UHIRHAPHYECKHE, HCOOIHEH e 2,
kaace rouHoctn B (n3 T'OCT 3128-70), mm

d 6 8 10 12 16
- C 1,2 1,6 2 2,5 3
/ 12 - 120 16 — 160 20-160 25-160 30-280

6¢3 NOXphITHA:

TMIpumeuanus: 1. Paamep / B 3anaHHbIX npeaenax GpaTe #3 paRa YHcen, NpHBe-
aeuubix B Ta6n. 19.8. 2. [IpeaensHbte OTKNIOHCHUS AHaMeTpa d — o mb (h8, hil). 3.
flpumep ycnoBHoro oGo3Hauenus UMaAMHApHHeckoro wrugra d = 10 MM, { = 60 MM,

“Ulmugm 2 10 x 60 TOCT 3128-70"

19.11. lllnouxn npusmarnveckne (n3 'OCT 23360-78), mm

A
NN 4
3]
t
NN\
4]
Hnamerp Ceuenue Qacka y Fnybuna naza
Bana, d IINOHKK | IUMOHKH § Anuna !
b h BaNa f) | CTYMULLI £
Cs. 12 no 17 5 5 1025-04 3 23 10-56
» 17 » 22 6 6 3,5 2,8 14-70
» 22 » 30 8 7 4 3,3 18 -90
» 30 » 38 10 8 0,4-0,6 5 3,3 2-110
» 38 » 44 12 8 5 3,3 28 - 140
» 44 » 50 14 9 5,5 3,8 36-160
» 50 » 58 16 10 6 4,3 45180
» 58 » 65 18 11 7 4.4 50--200
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TIpodoncenue mabn. 19.11

HuameTp Ceuenne | ®ackay [ny6vna nasa
Bana, d WITIOHKK | IWIOHKH § Rauka l
b h Banaf, | CTYNKUBI f;
» 65 » 751 20 12 | 0,6-0,8 7,5 4,9 56 —220
» 75 » 85§ 22 14 9 54 63 —-250
» 85 » 95 25 14 9 5,4 70 - 280

Mpumeuwanus: 1. Juny / (MM) npusMaTuyeckoi woHky BoIGHpatoT 13 pana: 10,
12, 14, 16, 18. 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 70, 80, 90, 100, 110, 125, 140, 160,
180. 200, 220. 250. 280. 2. [pumep obo3HaueHms WNOHKM C pasmepamut b = 18 MM, h=11

MM, /=80 mmM:

"Ulnowxa 18 x 11 x 80 F'OCT 23360-78"

19.12. Coeannenns mnIeBbIe NPAMOOOUHbIE
(n3 FTOCT 1139-80) (cm. puc. 5.2)

HO(I:::Ie d, Mm

napa-

merpw | 18 | 21 (23 {26 | 28 3213642 (4652|5662 728292102
Nlerkas cepus

Dwvmv | -~ | - 126(30(32136!40(46|50[58(62|681{78|88]|98 108

z -{-|6j6|6 (8|8 {8{8 (8 8!8 (10}10|10]10

b, MM - {-i616! 7 (617 18{910|10]12[12]12]14]16

JoMm -1~103103103(04/04}04|04)05]0570,5[0,5{0,5]0,5|0,5
CpenHsas cepus

Dmm | 22125]28 32134138 [42148154160|65]72]82{92)102(112

z 6l6|]616)6}8|8|8!8i8|8{8]|10{10j10]10

b | St Si6161 761789 (1010[12]12112(14]16

fmm |0,3103(03(04104(04{04)|04|05{05{05/05]05[05[0,5!0,5
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[Ipodonxcenue mabn.

19.12

Oc- d, MM
HOBHbLIC
napa- | 18|21 |23 |26|28|32(36|42)46|52|56|62]72]|82]|92]|102
METPBI
Taxenas cepus
Domm [ 2312629 (3235|4045 (52(5660)65|72|82]92102]115
z w1010 10/t0|10] 101010161616 (16202020
b [ 313|474 (45567 (5{5(6|7|617!8
fmm (03/03(03(0404]04{04|04]|05{05(05{05]0,5(05({0,5(0,5
19.13. Coennuenud mannesbie 2poabpenTHbIe (M3 TOCT 6033-80)
(cm. puc. 5.3)
Mo- HoMmunaneHelit nnametp D, MM
Ryls
;vn, 20125|30(35(40 {45150 [ S5[60[65(70175([80[85]90¢951100
M
" Yucno 3ybbes z
1,25 {14]18(22]26( 30 | 34 | 38
2,0 16| 18 |21 {24 126728 |31 |34]|36]38
3,0 17 1812012224 |25(27128;30]32
5,0 15(16 {18 | 18
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19.14. Koabua npyXnHAbIC YNOpHbIE MJIOCKHE HADYKHbIC
skcuenTphueckue (43 'OCT 13942-86) u kanaBKH VIS HHX, MM

A (41)
g
-
/a :
.
O]
¢
I Kanapxa Konbuo
MaMmeTp
sana d d, B r s b / Honycxaemas
ocesasi cuna,
kH
20 18,6 2,6 106
» 20,6 28 17
23 21,3 2,9 12,7
24 22,5 3,0 13,7
25 23,5 3,0 142
26 245 0 44 | ooa | 12 | 3 3 149
a8 26,5 ' ’ ' 3.2 16
29 27,5 3,4 16,7
30 28,5 3,5 17,1
32 30,2 3.6 2
34 322 3,8 223
33 33 3.9 26,7
36 34 4,0 27,4
37 35 4,1 28,2
38 36 4,2 29
40 P I 2 = R M 6 »
42 39,5 4,5 40
45 42,5 47 429
46 435 48 Py
48 45,5 5.0 457
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IIpooonxncenue mabn. 19.14

Qnamerp Kaunagka Konsuo
sanad d, B ’ 5 b i Jonyckaeman
ocesad cuna, kH

50 47 5,1 57

52 49 5,2 594
54 51 53 61,7
55 52 22 02 2 5.4 62,9
56 53 ’ ’ 5.5 64

58 55 5,6 66,4
60 57 58 68,8
62 59 6,0 6 71,1
65 62 6,3 74,7
68 65 2.8 0.3 2,5 6,5 78,2
70 67 ’ 6,6 80,6
72 69 6,8 829
75 72 7,0 86,4

Mpumeuanue. [TpuMep o6o3nayeHHs KoAbLA AN Bana d = 30 MM:
"Koavyo 30 FOCT 13942-86"

19.15. Kosib1ia Npy>KHHHLIE YIOPHbIE IJIOCKHE BHYTPeHHHE
sxkcuenTpuyeckne (3 FOCT 13943-86) u kaHaBKH )i HHX, MM

A (4:1)
- 3
b/
.
LA
© 8
i
Jluametp Kaunaska Konsuo
OTBEPCTHA d d) B r s b ! Jonyckaemas
ocepas cunia, kH

40 42,5 39 12 40,4
42 445 4,1 43
45 47,5 4,2 45,2
46 48,5 1,9 0,2 1,7 4,3 46
47 49,5 4.4 14 472
48 50,5 4,5 48,2
50 53 4,6 60,7
52 55 4,7 16 62,9
54 57 4,8 64,7
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Mpodonxcenue mabn. 19.15

Jluavetp Kanaska Konbuo
OTBEPCTHA d d B r 5 b ! Honyckaemas
ocenas cuna, KH
55 58 5,0 66,4
56 59 5,1 67,5
58 61 52 69,6
60 63 54 6 72,5
62 65 55 | ! 74,7
65 68 1,9 0.2 1,7 58 78,2
68 71 6,1 81,7
70 73 6,2 84,2
2 75 6,4 86,1
75 78 6,6 90"
78 81 6,8 18 93,5
80 83,5 7,0 112
82 85,5 7,0 15
85 88,5 72 119
88 91,5 7.4 123
90 93,5 22 .2 76 | 20 126
92 95,5 ’ 7.8 129
95 98,5 8,1 133
98 101,5 8,3 137
100 103,5 8,4 139
102 106 i 85 | 163
105 109 ; 8,7 ' 168
108 112 8,9 173
112 116 9,1 179
115 - 119 93 183
120 124 9,7 191
125 129 10 197
130 134 102 | 24 207

Mpumeuanue. [pumep oGo3HaueHus KobLUa st OTBepeTIA d = 50 MMm:

"Konvyo 50 F'OCT 13943-86"
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19.16. ManxeTb! pe3HHOBbIE ADMHPOBAHHLIC /IS BAJIOB
(m3 F'OCT 8752-79), mm

Tun 1
]
g R~
i
hy

Iuamerp D hy ha Jnamerp D, hy hy
Bana, d | .z | 2.k 14 1 2-i Bana, d | g | 2-i 1-i 1 2-ii

pa1 | paa pARbI par | pan

35 42 62 65
20 37 8 12 68 10 14

40 38 44 - 62

42 10 14 65

21 40 37 8 12 45 65 62
42 10 14 70 10 14

22 35 8 12 48 65

42 72

24 42 10 14 50 70 72

45 75
25 42 40 8 12 80 12 16
45 10 14 52 75 72 10 14
26 45 40 8 12 80 12 16
47 55 75 10 14
45 82 12 16

28 - 47 56 80 -
50 58 75 10 14
45 10 14 82 12 16

30 52 47 60 85 80
50 82 10 14

32 58 45 80

50 62 82
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[Ipodonxcenue mabn. 19.16

¢

Juamerp D, hy hy Juamerp D, hy he s
Bana, d - | 2. 1-it u 2-# Bana, d | |.§ | 2-# 1-# U 2-#
paa paa pf!}lbl pﬂll p’lll paabl
85 10 iz
35 47 62 - 90 12 16
50 63 90 - 10 1+
58 55 10 14 65 95
57 67 _ 90
36 52 68 _ 90 12 16
55
38 55 68 - 95 12 16
58 60 70 95 | 100
62 10 14 71 95 — 10 14
40 60 55 75 100 | -
58 102 | 12 16
62

fIlpumeuanusa: 1. 95 %-ubiit pecypc — He menee 3000 u. 2. Ipumer
0603HaueHns MaHxeThl TUna 1 11 Bana RHaMeTpoM d = 50 MM ¢ HapyKHbBIM
avamerpom D) = 70 MM H3 pe3usbl 3-i rpynnbi (Ha OCHOBE HUTPHIIbHOIO CHUH-
TETHYECKOTD Kay4yka):
"Mauxcema 1-50 x 70-3 FOCT 8752-79"

19.17. aii6s1 cTanbHbIE YIJIOTHHTENbHBIE, MM

5
—

1 S[ ) oF Trei N o
RO2 1 202 1
L h
Henonnewue | Henonnenue 1
HuameTpb Obwue Hcnonuenne | Hcnonuenne 11
MOALIUNHUKA pasMepel

d D s h Dy d d, d, D D,
20 47 0,3 2 41,2 20 29 25,7 47 37
52 44,8 33 27,2 52 40
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[Ipodonscenue mabn. 19.17

Awamerpst Obuwme Hcnonuenue | Hcnonsenue 1
NOJUIMNHHKKA pasMepsl
d D $§ h D| d d; dz D D2
25 52 47 25 36 31,5 52 42
62 54,8 40 32,2 62 47
30 62 2,5 56,2 30 44 36,3 62 47
72 64,8 48 372 72 56
35 72 64,8 35 48 43 72 56
80 70,7 54 45 80 65
40 80 0,3 72,7 40 57 48 80 62
90 80,5 60 51 90 70
45 85 77.8 45 61 53 85 68
100 90,8 75 56 100 80
50 90 3 82,8 50 67 57,5 90 73
110 98,9 80 62 110 86
55 100 90,8 55 75 64,5 100 80
120 108,0 89 67 120 93
60 110 100,8 60 85 70 10 85
130 117,5 95 73 130 102
65 120 110,5 65 90 74,5 120 95
140 0,5 127.5 100 76,5 140 110
70 125 0,3 115,8 70 95 79,5 125 102
150 3,5 137,0 110 82,6 150 120
75 130 0,5 120,5 75 100 85 130 105
160 1470 10 87.2 160 125
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19.18. HoagmuENEXHE HIADHKOBbIE palHAILHbIC OABOPSANLIE
(u3 TOCT 8338-75)

Jlerxas cepus

Pazmepnl, MM

IpysonoabeMHocTs, KH

O6o3HaueHue
d D B r C, Co,

204 20 47 14 1,5 12,7 6,2
205 25 52 15 1,5 14,0 6,95
206 30 62 16 1,5 19,5 10,0
207 35 72 17 2 25,5 13,7
208 40 80 18 2 32,0 17,8
209 45 85 19 2 33,2 18,6
210 50 90 20 2 35,1 19,8
211 55 100 21 2,5 43,6 25,0
212 60 110 22 2,5 52,0 31,0
213 | 65 120 23 2,5 56,0 34,0
214 70 125 24 2,5 61,8 37,5
215 75 130 25 2,5 66,3 41,0
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IIpooonxcenue mabn. 19.18

Cpennsan cepus

O603HaueH e Pa3Mepsl, MM py3onoabeMHoOCTb, KH
d D B r C, Cor

304 20 52 15 2 15,9 7.8

305 25 62 17 2 22,5 11,4
306 ' 30 72 19 2 28,1 14,6
307 35 80 21 2,5 33,2 18,0
308 40 90 23 2,5 41,0 224
309 45 100 25 2,5 52,7 30,0
310 50 110 27 3 61,8 36,0
311 55 120 29 3 71,5 41,5
312 60 130 3t 3,5 81,9 48,0
313 65 140 33 3,5 92,3 56,0
314 70 150 35 3,5 104,0 63,0
315 75 160 37 3,5 112,0 72,5

Mpumevanue. [pumep oGo3HaueHNA NoaWUNHIKa 209:
"Moowunnux 209 IFOCT 8338-75"

19.19. HoaAmMUNHUKH IAPHKOBbIE PAAHAILHbIE OJHOPHIAHBIE
¢ KaHABKO# N0/ ynopHoe npyxunnoe koibuo (13 'OCT 2893-82)

8
a C L‘
<
.
Y
=Y ~
o= B

Jlerkas cepus

Obo3HaueHHe Pa3Mepsl, MM
d D| D2 a [+
50204 20 44.6 52,7 2,46 1,4
50205 25 49,7 57,9 2,46 1,4
50206 30 59,6 67,7 3,28 1,9
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Ipodoncernue mabn. 19.19

Jlerkas cepus

Pazmepsl, MM

O6o3HaueHue
d Dl a C
50207 35 68,8 78,6 3,28 1,9
50208 40 76,8 86,6 3,28 1,9
50209 45 81,8 91,6 3,28 1,9
50210 50 86,8 96,5 3,28 2,7
50211 55 96,8 106,5 3,28 2,7
50212 60 106,8 116,6 3,28 2,7
50213 65 115,2 129,7 4,06 3,1
50214 70 120,2 134,7 4,06 3,1
50215 75 125,2 139,7 4,06 3,1
Cpenuss cepus
O6o3HaueHNe Pasmepst, MM
d D, D, a [
50304 20 49,7 | 579 | 2,46 1,4
50305 25 59,6 | 67,7 | 3,28 1,9
50306 30 68,8 | 78,6 | 3,28 1,9
50307 35 76,8 | 88,6 | 3,28 1,9
50308 40 86,8 | 96,5 | 3,28 2,7
50309 45 96,8 | 106,5 | 3,28 2,7
50310 50 106,8 | 116,6 | 3,28 2,7
50311 55 1152 | 129,7 | 4,06 3,1
50312 60 125,2 | 139,7 { 4,06 3,1
50313 65 135,21 149,71 4,9 3.1
50314 70 145,21 159,7 | 4,9 3,1
50315 75 1552 169,7| 4.9 3,1

Mpumeyanus: 1. r, = 0,5 — 0,8 mM. 2. 3nauenus D, B, r, C, u C,, cne-
LyeT NpUHUMaTe no tabn. 19.18 114 COOTBETCTBYIOIIErO pa3sMepa MOMIHII-

HHUKa.

17
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19.20: HoamMnHHKH WAPHKOBbIE paaHaibHbIe chepRIecKue
asyxpaausle (u3 FOCT 28428-90)
B

)

{

P o
Ly
Obo- Pasmepbl, MM ['pysonoas- PacueTHbi€ napamerphl
3Haye- emHocts, KH [, RJR<e |RJR>e| Y,
Hue
dilolB] r ¢ |c x [rlxlvy
Jlerxasa cepusa
1204 120 | 47 (14 ] 1,5 | 10,0 | 3,45 | 0,27 2,31 3,57(2,42
1205 125 |52 (15 1,5 | 122 | 44 | 027 2,32 3,6 12,44
1206 { 30 } 62 | 16 | 1,5 | 156 | 6,2 | 0,24 2,58 3,991 2,7
1207 |+ 35 % 72 ) 17 2 16,0 { 6,95 | 0,23 2,74 4,2412.87
1208 { 40 | 80 | 18 2 19,3 8,8 0,22 2,87 4,4413,01
1209 | 45 [ 85 | 19 2 22,0 { 10,0 | 0,21 1 2,97 0.65 4,6 (3,11
1210 | 50 | 90 | 20 2 22,8 1 11,0 | 0,21 3,13 777 |4,85(3,28
1211 } 55 |100| 21 | 2,5 | 270 | 13,7 | 0,2 3,2 5,0 3,39
1212 1 60 (110 22| 2,5 | 30,0 | 16,0 | 0,19 34 5,2713,57
1213 | 65 (120 23 2,5 31,04 17,3 | 0,17 3,7 5,7313,88
1214 | 70 [125]| 24 | 2,5 | 345 | 19,0 | 0,18 35 5,4313,68
1215 | 75 | 130 | 25 2,5 390 1 21,6 | 0,18 3,6 5,5713,77
Cpeansa cepus

1304 | 20 | 52 | IS 2 125 | 44 | 0,29 2,17 3,35(2,27
1305 | 25 | 62 | 17 2 180 | 6,7 | 0,28 2,26 3,4912,36
1306 | 30| 72| 19 2 21,2 | 8,5 | 0,26 2,46 3,8012,58
1307 {35 | 80 |21 ] 2,5 | 250 | 10,6 | 0,25 2,57 3,98(2,69
1308 | 40 | 90 | 23| 2,5 | 290 | 12,9 | 0,23 1 [2.61]0,65]|4.05{2,74
1309 { 45 |100| 25 ¢ 2,5 | 380 | 17,0 | 0,25 2,54 3,9312,66
1310 | 50 [ 110 27 3 41,5 | 19,3 | 0,24 2,68 4,14(2,80
1311 ) 55 | 120 29 3 51,0 | 24,0 | 0,23 2,70 4,17)12,82
1312 | 60 (130 31 { 3,5 | 57,0 | 28,0 | 0,23 2,80 4,3312,93
1313 § 65 |140| 33 | 3,5 | 62,0 | 31,0 | 0,23 2,79 4311292
1314 | 70 1150 35 [ 3,5 | 750 | 37,5 { 0,22 2,81 4351295
1315 | 75 | 160 | 37 | 3,5 | 80,0 | 40,5 | 0,22 2,84 4,3912,97

500

INpumeuanue. [pumep o6Go3HaueHua noawvnuauka 1210
"IToowunnux 1210 FOCT 28428-90"



19.21. IlonmMAHHKH POJTHKOBBIE PANHATBRBIE ¢ KOPOTKHMH
uuIHRApH1ecKHMH poankamu (n3 TOCT 8328-75)
8 8 8

-
I,

Tun 2000

Tun 32000

Tun 42000

O6o3HaucHHE Pazmepb), MM Fp:;g::ﬂ:}im-
d I D I B l r I " | s* C, Cyr
Jlerkas cepus
2204 32204 42204 | 20 | 47 14 { 1,5 1 1,0 14,7 7,35
2205 32205 42205 | 25 52 1541 1,5 1 1,1 16,8 8.8
2206 32206 | 42206 | 30| 62 J 16| 1,5 1 1,0 22,4 12,0
2207 32207 42207 | 35 | 72 17 2 i 1,1 31,9 17,6
2208 32208 | 42208 | 40| 80 18 | 2 2 1,3 41,8 24,0
2209 32209 | 42209 | 45| 85 | 19| 2 2 1,2 44,0 25,5
2210 32210 | 42210 50 ) 90 | 20| 2 2 1,2 45,7 27,5
2211 32211 42211 1551100 | 21 [ 2,5] 2,5 1,6 56,1 34,0
2212 32212 | 42212160 | 110 | 22 | 251 251 1,4 64,4 43,0
2213 32213 42213 [ 65 | 120 [ 23 | 25| 2,5 1,3 76,5 51,0
2214 32214 | 42214170 ) 125 | 24 | 251 25 ] 1,2 79,2 51,0
2215 32215 42215175 | 130 | 25 [ 25 2,5 1,2 91,3 63,0
Cpennsaa cepusd

2304 32304 | 42304320 52 | 15| 2 2 1,0 20,5 10,4
2305 32305 | 42305 25| 62 | 17} 2 2 1,3 28,6 15,0
2306 32306 | 42306303 72 | 19] 2 2 1,3 36,9 20,0
2307 32307 1 42307135 8 |21 {25 2 1,3 44,6 27,0
2308 32308 | 42308 | 40| 90 |23 (25| 25| Ll 56,1 32,5
2309 32309 | 42309 | 45 | 100 | 25 [ 25| 2,5 | L1 72,1 41,5
2310 32310 | 42310 50 | 1106 |27 § 3 3 1,6 88,0 52,0
2311 32311 42311 55 | 120 | 29 3 3 1,7 102,0 67,0
2312 32312 | 42312 (60 | 130 | 31 [ 35] 3,5 | 24 123,0 76,5
2313 32313 | 42313 | 65 | 140 | 33 | 35| 3,5 | 2.5 138,0 85,0
2314 32314 42314 70 | 150 [ 35 13,5 3,5 | 23 151,0 102,0
2315 32315 | 42315 75 | 160 | 37 | 3,5 3,5 | 24 1830 [ 1250

TpuMeuanua: |. s* — IOMYCTHMOE OCEBOE CMEUICHHE KOJewL M3 cpef-

Hero nonoxenus. 2. Mpumep obo3Hauends noawvnLMxa 2207:
"Hoowunxux 2207 FOCT 8328-75"
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- 18.22. [ToAWANHHKH POJIHKOBbIE PAJHAIbHbIE ¢ KOPOTKHMH
HHIHHAPHYECKHMH POIHKAMH ¢ OAHHM GopTOoM
Ha HapyxHoM koJble (3 I'OCT 8328-75)

]
SN\\ay
-1
Yot

Obo3nauenie Pasmepe, um Fpg;g;l:;::;m-
d l D I B | r i n I s* C, | Con
Jlerxas cepus
12204 20 47 14 1,5 1 1 14,7 7,35
12205 25 52 15 1,5 ] 1,1 16,8 | 88
12206 30 62 16 1,5 ] 1,0 |224 ) 120
12207 35 72 17 2 1 1,1 3191 176
12208 40 80 18 2 2 1,3 41,8 1 24,0
12209 45 85 19 2 2 1,2 44,0 | 25,5
12210 50 90 20 2 2 1,2 45,7 | 27,5
12211 55 100 21 2,5 2 1,6 {561 | 340
12212 60 110 22 2,5 25 1,4 |[64,4 | 430
12213 65 120 23 2,5 2,5 1,3 76,5 | 51,0
12214 70 125 24 2,5 2,5 1,2 792 | 51,0
12215 75 130 25 25 2,5 1,2 91,3 | 63,0
CpeaHsd cepus

12304 20 52 15 2 2 1,0 [205( 10,4
12305 25 62 17 2 2 1,3 [ 286 150
12306 30 72 19 2 2 1,3 36,9 | 20,0
12307 35 80 21 2,5 2 1,3 [ 446 ) 27,0
12308 40 90 23 2,5 2,5 1,0 | 56,1 | 325
12309 45 100 25 2,5 25 1,1 72,1 ] 415
12310 50 110 27 3 3 1,6 88,0 | 52,0
12311 55 120 29 3 3 1,7 |102,0f 67,0
12312 60 130 31 35 35 24 |123,0]| 76,5
12313 65 140 33 3,5 3,5 25 |1380( 850
12314 70 150 35 3,5 3,5 2,3 [1514,0)102,0
12315 75 160 37 35 35 2,4 |[183,0(1250

IMpumeuyanus: 1. s* — nomycTuMoe oceBoe CMELIEHHE KoJel W3 cpen-
Hero nonoxeHus. 2. Ilpumep obo3HaueHus noawmunuuka 12207:
"Modwunsux 12207 F'OCT 8328-75"
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1923 FIOAIHNHHKH MAPHKOBbIC PAIHAILHO-YNIOPHbIE
oanopaxusie (03 F'OCT 831-75)

O6o3raueHue Pasmepsi, MM T'pysonoxsemHocTs, kH
o =]12° o=26°
a=122]a=2°|d | D | B | r | n ] CJC]|[GC]C
Jlerxas cepus
36204 46204 20 47 14 1,5 0,5 15,7 | 8,31 14,8 | 7,64
36205 46205 25 52 15 1,5 0,5 16,7 | 9,1 15,7 | 8,34
36206 46206 30 62 16 1,5 0,5 | 220 12,0 21,9 12,0
36207 46207 35 72 17 2 1 30,8 | 17.8 1 29,0 | 16,4
36208 46208 | 40 | 80 18 2 1 389 | 23,2 | 368 | 214
36209 46209 45 85 19 2 1 41,2 | 25,1 | 38,7 | 23,1
36210 46210 50 90 20 2 | 43,2 | 27,0 | 40,6 | 24,9
36211 46211 55 100 21 2,5 1,2 58,4 | 342 | 50,3 | 31,5
36212 46212 60 | 110 22 2,5 1,2 61,5 39,3 | 60,8 | 38,8
- 46213 65 120 23 2,5 1,2 - - 69,4 | 459
36214 - 70 | 125 24 2,5 1,2 | 80,2 | 54,8 - -
- 46215 75 | 130 25 25 1,2 - - 78,4 | 53,8
Cpeanan cepui
- 46304 20 52 15 2 1 - - 178 [ 9,0
- 46305 25 62 17 2 1 - - 269 | 14,6
- 46306 30 72 19 2 1 - - 32,6 | 183
- 46307 35 80 21 2,5 1,2 - - 42,6 | 24,7
36308 46308 40 90 23 2,5 1,2 53,9 | 32,8 | 50,8 | 30,1
- 46309 45 | 100 25 2,5 1,2 - - 61,4 1 37,0
- 46310 501 110 27 3 1,5 - - 718 1 44,0
- 46311 551 120 29 3 1,5 - - 82,8 | 51,6
- 46312 60 | 130 31 3,5 2 - - 100,0 | 65,3
- 46313 65 | 140 33 3.5 2 - - 113,0¢ 75,0
- 46314 70 | 150 35 3,5 2 - - 127,0| 85,3

Tpumeuanus: 1. TapamMeTphl NOAWMKITHUKOB € YIIOM KOHTaKTa o = 15°
(Tnn 36200K6) cm. [10]. 2. Tlpiumep 0603HaUeHHA NOAMIHNHUKA 36209:
"Toowunnux 36209 FOCT 831-75"
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19.24. loAMIHNHHKH POJIMKOBbIE KOHH4ECKHE ONHOPSAHDbIE
NOBLILIEHHOH TPY30N0AbEMHOCTH
a=12...16° (u3 T'OCT 27365-87)

T

c
L ' “l
. -
1 L
a
A~
5 |
O60- Pasmepst, MM I'pysonoabem- Pacuertnbie
3nave- HocTh, kKH napameTphl
Hve d I D iTuauﬁl B I c I r | 4 Cr CQ! € Y YO

Jlerkas cepus
7204A | 20 | 47 {15514 12 | 1,5105] 260 16,6 [0,35
7205A | 25 | 52 1651 15{ 13 11,5 29,2 21,0 0,37
7206A | 30 [ 62 |175| 16| 14 | 1,5 380 25,5 0,37
7207A | 35 | 72 | 185 17| 15| 2 48,4 32,5 10,37
7208A | 40 | BO ] 20 | 18] 16} 2 583 40,0 0,37

2

2

-.

Pl

-

T209A | 45 | 85 | 21 |19 16 62,7 50,0 0,40
7210A | 50 [ 90 | 22 | 20| 17
7211A | 55 } 100 | 23 J21 | 18 |25
7212A } 60 | 110} 24 |22 ) 19 | 2,5
7213A | 65 [ 120 25 | 23120 |25

2,5

2,5

-

70,4 55,0 10,43
84,2 61,0 10,40
91,3 70,0 0,40
108,0 78,0 0,40
119,0 89,0 0,43
130,06 | 100,0 (0,43

P

-

7214A | 70 | 125 | 26,5124 | 2]
7215A | 75 | 130 127525 | 22

CpeaHss cepus

N

oL LR
00 00 00 OO G0 00 00 OO 00 W W
—— o T p— — — — — p—
EE N N RV RN P = W W e NEN |

-

7304A | 20 ) 52 [ 165)15] 131 2 |08 319 20,0 10,3 ]2,00
7305A | 25 | 62 1185|1715 2 (08| 418 28,0 | 0,3 {2,00
7306A [ 30} 72 [ 21 [ 19 16] 2 08| 528 39,0 10,31} 1,9
7307A | 35 | 80 | 23 |21 | 18125108 | 682 50,0 10,31 1.9
7308A | 40 | 90 {255(23{20 (2508 809 56,0 [035( 1,7
7309A | 45 | 100 [275)25] 222508 10L,0 72,0 10,35 1,7
7310A | 50 | 1101295127423 3 1 117,0 90,0 {0,351 1,7
T31HA | 55 | 120 32 |29 25 3 1 134,0 | 110,0 (0,35 1,7
7312A | 60 | 130 | 34 |31 ] 26 |35 1,2 161,0 | 120,0 |0,35] 1,7
7313A | 65 | 140 {36,5(33 (28 |35 1,2] 1830 | 150,0 {0,35( 1.7
7314A | 70 | 150 | 38,5}35 | 30 |3,5(1,2] 2090 | 170,0 |0,35 1,7
7315A } 75 ] 160 }140,5137) 31 }135)1,2) 2250 | 1850 }0,35] 1,7

Pl el

'

Py e e

SO e
00 0 00 00 00 00 00 \O \O \D \O O

P

O e —
Py
O = s

2¢
=}

P

“

v

cooooo
vilovviow

'

Mpumeyvanue. Npumep obo3nayenns nogmunanka 7206A.:
“Hocwunnux 72064 FOCT 27365-87"
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19.25. IToqmunNHAKA POHKOBLIE KORHYECKHE OXHOPSANbIE C GOBIIAM YIIOM KORYCHOCTH, a ~ 29°
(u3 TOCT 27365-87) (oGo3uavenns no puc. k raéa. 19.24)

Pazmepet, MM I'py3onoms- PacyeTHble
O6o3uaueHve eMHOCTh, kKH napameTpsl
d D T“aus B c r rn C, Co,- e Y Yo
102730SA 25 62 18,5 17 13 2 0,8 | 358 1 232
1027306A 30 72 21 19 14 2 0,8 [ 44,6 | 29,0
1027307A 35 80 23 21 15 2,5 0,8 | 57,2 | 39,0
1027308A 40 950 25,5 23 17 2,5 0,8 | 693 | 54,0
1027309A 45 100 | 27,5 25 18 2,5 0,8 | 858 | 60,0
1027310A 50 110 { 29,5 27 19 3 1 99,0 | 72,5 083 1072 104
1027311A 55 120 32 29 2] 3 | 114,0 | 80,0
1027312A 60 130 34 31 22 3.5 1,2 1 134,01 96,5
1027313A 65 140 | 36,5 33 23 3,5 1,2 1154,01112,0
1027314A 70 150 | 38,5 35 25 3,5 1,2 1176,0 | 127,0
1027315A 75 160 | 40,5 37 26 3,5 1,2 ]1194,0 | 143,0

Mpumeyanue. Ipumep obo3navenna nomuuntuka 1027308A:

"Hoowunuux 10273084 F'OCT 27365-87"



19. 26. IloAWHIHHKH POTHKOBBIE KOHHYECKHE OJHOPAAHBIE
¢ ynopnblmM 60pPTOM Ha HapyKHOM KoJble.
Pa3zmepnl 60pta, mm (u3 TOCT 27365-87)

T

D DI C| IS KOHCprKTHBHOﬁ pazuoammocm NMOALLUKUMHHKOB
7200A 7300A 1027300A

47 51 3,0 3,0 -

52 57 3,5 3,5 -

62 67 3,5 4,0 4,0

72 77 4,0 4,0 4,0

80 85 4,0 4,5 45

85 90 .40 - -

90 95 4,0 4,5 4,5

100 | 106 4,5 5,0 5,0

110 | 116 4,5 5,0 5,0

120 | 127 45 5,5 5,5

125 | 132 5,0 - -

130 | 137 5,0 5,5 5,5

140 | 147 5,0 6,0 6,0

150 | 158 5,0 7,0 7,0

160 | 168 6,0 7,0 7,0

Mpumevanun: 1. 7y =7 —C +C,. 2. Jlpyrue napamMeTpsl NOAWIKMHU-
KoB cM. Tabn. 19.24 v 19.25.
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19.27. Daexrpoasurarenn cepun AHP, ocHoBHbI¢ PAIMepLl, MM

-‘@5_ Henonnenve IM 1081

A
r-—
A
RURE i e
1 {y
{39
o=l * 4ty by = bt 5ty
Henonwenue IM2081
dl‘
R W5
N
| @ln ‘. _
= w T ,
2 ‘ — 172 \
u .
A , . 2=
" 1 & -
l;L‘ T 1o H dq_[" ’
{) (% {s | b!
Ly by
b=0; lp>lpt4dn b= by +5dy
Henonwenue IM3081 |
iw
Eant
-
A
=H
e E
|
A
b,
[
ty
b
ly'o

507



HcnionHenue

2
?é g g IM1081, IM2081, IAF3081 IM1081 IM108]1 n
E 4 § d| / Lo | b | M dy Lo | Ly | dio
=
714, B 19 40 | 273 170 90 | 45 7
804 22 2971 6 6 190 100| 50
808 50 | 321 10
90L 24 337 210 125) 56
1008 2,4, 28 60 | 360 8 7 240 1121 63
100L 6,8 391
112M 32 435 246 140 70 12
1325 }14,6,8' 38 | 80 ) 460} 10} 8 288 89
132M | 2,4, 6, 498
8
1608 2 42 630 | 12 178
4,6,8| 48 14 9 334 108
160M 2 42 6601 121 8 210
4,6,8y 48 | 110 141 9 15
1808 2 48 630 14 9 203
4 55 16} 10 375 121
180M 2 48 680} 14| 9 24]
4,6,8| 55 16| 10

[Ipumeuanue. CM. puc. Ha crp. S07.
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IIpoooaxcenue mada. 19.27

IM2081 1312081 1 /173081 1313081
bio h Mo h3) I L5 day dr | du | dx hy
121 71 9 188 117
125 80 10 | 205 | 3.5 10 165 12 | 200) 130 125
140 ; 90 11 225 12 135
160 ¢t 100 247 4 14 | 215 15 | 250} 180 147

12
190 1 112 285 16 | 265 300 230 173
216 | 132 13 325 18 193
300 350| 250
254 | 160 18 385 5 15
19 225
279 | 180 | 20 | 448 18 | 350 400 | 300 260




19.28. Texnuueckne ganuble ABuraresneil cepuu AUP
~ (uHeauTEH — THII, 3HAMEHATEb — acunxpouuan 4acToTa
BpallleHHA, MHH )

MowHoCTS CHHXPOHHas 4acTOTa, MuH '
P, kBt
3000 1500 1000 750
0,37 - - 7146/915 -
0,55 - 7144/1357 71B6/915 -
0,75 7142/2820 | 71B4/1350 8046/920 | 90LA8/705
1,1 71B2/2805 | 8044/1395 80B6/920 | 90LB8/715
1,5 8042/2850 | 80B4/1395 90L6/925 100£8/702
2,2 80B82/2850 | 90L4/1395 10026/945 | 112MA48/709
3 90L2/2850 | 100S4/1410 | 112M£46/950 | 112M:B8/709
4 10052/2850 | 100L4/1410 | 112MB6/950 | 13258/716
5,5 100L2/2850 | 112M4/1432 | 13256/960 | 132M8/712
7,5 112M2/2895 | 13254/1440 | 132M6/960 | 16088/727°
11 132M2/2910 | 132M4/1447 | 16056/970° | 160MB/727°
15 16082/2910' | 16054/1455" | 160M6/970° | 180M8/731
18,5 | 160M2/2910' | 160AM4/1455° | 180M6/980° -
22 18052/2919' | 18054/1462° - -
30 180M2/2925' | 180M44/1470" - -

Hpumeqauux 1. OTHOWeHHe MAaKCHMaNLHOTO BPaLLAKIEro MOMEHTA

K HOMPIHaJ'IbHOMy
max /T —2’9

max

ma\

/T=24"

ma\

2. [Tpumep o6o3Hate U ABUraTeN A

"Hdeueamene AHP100L2 TY 16-525.564-84"

l“ ax

/T =2,2; ans ormeuennbix snakamu: ' — T, /T =2.7;

[T=25°- T, .. /T =26.



19.29. boaTk! ¢ ecTHIPaRHO# ymeHbUIEHHO# MOJOBKOH Kaacca
TounocTn B (13 FOCT 7796~70), mm

k-
F: ;
ki t
bl §
d| S e ky [ b
8 12 13,1 5 8- 100 b=/npnl<25
b=22%1230
10 14 15,3 6 10 -200 b=Inpnl<30
b=26»1235
12 17 | 187 7 14 — 260 b=Inpnl<30
b=30»1235
16 | 22 | 239 9 20 - 300 b=lnpnl<30
b=30»1235
20 27 29,6 11 25-300 b=1Inpul<40
b=38»/245
24| 32 | 350 13 35-300 b=1Inpnl<50
b=46x»1255

fipumeyanua: 1. B nopanke noHwKEHNS TOYHOCTH H3rOTOBJIEHHA pas-
nuYaioT GonTl khaccoB TouHocTH A, B u C. 2. Paamep / (MM) B yKazaHHbIX
npenenax Gparh u3 pana yucen: 8, 10, 12, 14, 16, 20, 25, 30, 35, 40, 45, 50,
55, 60, 65, 70, 75, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190,
200, 220, 240, 260, 280, 300. 3. Ilpumep ycnoBHoro obo3xaueHus Gonra aua-
MeTpOM pe3bBbl d = 12 MM, anuHofi / = 60 MM, C KDYNHLIM LWIAroM pe3sOst 1
nojieM nomycka 6g, kiacca npodHOCTH 5.8, ¢ UMHKOBBIM nokpsitHem (01)
TOJILHHON 6 MKM, XDOMaTHPOBAHHbIM:

"Sonm M12-6g x 60 58 016 I'OCT 7796-70"
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19.30. BUHTBI ¢ HHIHHAPHYECKOH rONI0BKOH H WECTHT PEHHLIM
yrayoaennem "noa kiaou'' Kjaacca rTouHocTH A
(u3 'OCT 11738-84), mm

o BT
b
k l

d D k ! b

6 10 6 10-50 b=/lmpul<30
b=24x»1235

8 13 8 12 - 80 b=Inpnl <335
b=28»{240

10 16 10 14 - 100 b=!npnl<40
b=32»1245

12 18 12 20-130 b=Inpul<45
b=36»1=250

16 24 16 25-160 b=Inpuls<55
b=44» !> 60

20 30 20 30 -220 b=Ilnpul<65
b=52%»1270

ITpumeuvanus: 1. Pasmep / B ykazaHHbIX npefenax Oparh u3 psga 4u-
cen, npyuBeaeHHoro B 1aba. 19.29. 2. Ilpumep ycnoBHOro o003HaYEHHs BUHTA
¢ nuametpoM pe3nObi d = 10 MM, ¢ monem gomycka pe3sObl 6g, AnuHOMN
! = 60 MM, xnacca nmpoyHOCTH 6.8, Ge3 NOKPbITHA:

"Bunm M10-6g x 60.68 TOCT 11738-84"
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19.31. BUHTBI ¢ HHIHHAPHYECKOH I'OJIOBKOH
KjIaccoB TOMHOCTH A U B (n3 F'OCT 1491-80), mm

i

=
|
dl D k { b d D k { b
6| 10| 39 8-60 28% 181 12| 18 | 7 | 20-100 | 46%;
8§ 13 5 1280 | 34*;22| 16| 24 | 9 ( 30100 | 58%;
10 16 6 20-100 | 40%,26] 20| 30 | 11| 40120 | 70%;

[Tpumeuanun: 1. Paimep / B ykaszanHbIx npeaenax 6parb w3 paaa 4y

cejl, npuBeneHHoro B Tabi. 19.29. 2. BuHTbI cO CTepXHEM MTHHOH MeHe
AnviHel b pe3sbbl M3rOTOBAIOT € pe3bboit no Beelt anuke crepxus. [Ipeanot
TUTENLHAA ANHHA pe3bObl 0603HaueHa 3Be3noukoit "*". 3. IIpumep yciaoBHoT
0003HaueHUs BUHTA C UMIMHAPUYECKOH TONOBKOH Knacca TOYHOCTH A Ana-
MeTpoM pe3blbl d = 12 MM, ¢ KpYIHBIM LIATOM M TIONEM JOTyCKa pe3slbl 6g,
BAMHOM / = 65 MM, winHOM pe3bbbl b = 46 MM, KlTacca NPOYHOCTH 5.6, ¢ LMH-
KOBBIM NOKpbITHEM (01) TONLWIHHOR 6 MKM, XPOMATHPOBAHHbBIM:
"Bunm A.M12-6g x 65-46.56 016 'OCT 1491-80"

19.32. Ilanabkn KaaccoB TouHocTu A n B
(n3 TOCT 22032-76 — T'OCT 22039-76), mm

1

by b
d 8 10 12 16 20
by 8,10, 14,16 | 10,12,16,20] 12, 15,20, 24| 16, 20; 25, 32} 20, 25, 32; 40
! b
16 10 8 - - -
20 14 12 - - -
25 19 17 16 - -
30 22 22 21 - -
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TTpooonxcenue mabn. 19 32

d 8 10 12 16 20
b, 8, 10; 1416 {10, 12.16,20 12, 15,20, 24 | 16, 20; 25,32 | 20, 25, 32, 40
/ b
35 22 26 24 23 -
40 22 26 30 28 25
45 22 26 30 33 30
48 22 26 30 38 33
50 22 26 30 38 35
55 22 26 30 38 40
60— 150 22 26 30 38 46

[Tpumeuanus: 1. Pasmep / or 60 no 150 Mm 6patb u3 pana uncen: 60,
65, 70, 75, 80, 85, 90, 100, 110, 120, 130, 140, 150. 2. lpuMep ycioBHOTO
ofo3HaueHnn WNUALKY C BBUMHUYWBAEMbIM KOHUOM anuHol b,=1,25d, auamer-
poM pe3blbl d = 16 MM, KPYMHBIM LIAroM W NoJeM aonycka pe3sbbl 6g, Anu-
Hoi#i / = 120 MM, knacca TouHOCTH B, knacca npoyHocTH 5.8, Ge3 nokpbiTHs:
"Lnunoxa M16-6g x 120.58 I'OCT 22034-76"

19.33. lllaii6b1 npyxunnsbie, Tun H — HopMaababie
(w3 F'OCT 6402-70), Mmm

a
<
s
HomunanbHblit HoMunanbHbi
auameTp pe3bbol 6on- d s=b | nnamerp pe3sbnl bon-| d s=b
Ta, BUHTA, WNHIKH Ta, BUHTA, WIHILKY
6 6,1 1,4 16 163] 3,5
8 82| 20 20 20,51 4,5
10 10,2 2,5 24 24,51 5,5
12 12,2] 3,0

[Ipumeuanue. [Ipumep ycnoBHoro o6Go03HAYEHHS HOpPMANbLHOW Mpy-
KYHHOK WwaftGsl aas GoniTta, BHHTA, WINHIBKH AHAMeTpoM pe3bOnl 12 MM 13
crany 65T, Ge3 nokpwiTha:

"Latiba 12 65" FOCT 6402-70"
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19.34. T'alikn WECTHrPAHHbIE ¢ yMEeHbLIEHHBIM pPa3MepoM
"noa kawu" kaacca touHocrn B (w3 TOCT 15521-70), mm

‘m
d 8 10 12 16 20 24
S, 12 14 17 22 27 32
e 13,1 15,3 18,7 23,9 29,6 35
m 6,5 8 10 13 16 19

IMpumeuanue. Tpumep ycnoBHoro oGo3HaueHna raifiku ¢ AMaMETPOM
pe3sbbl d = 12 MM, KpynHbLIM WAroM u noneM Aonycka pe3sOs 6H, wiacca
NPOYHOCTH 5, 6€3 NOKPLITHA:

"faiixa MI12-6H.5 FOCT 15521-70".

19.35. OTBepcTHs 104 KOHUBI YCTAHOBOYHBIX BHHTOB
(n3 FTOCT 12415-80), mm

d 12
d, 8,5
h 4,0
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19.36. BUHTBI YCTAHOBOYHbBIE ¢ MPAMBIM WJTHLEM
K/12CCOB TOMHOCTH A 1 B:
¢ KOHMYEeCKHM KoHUOM, puc. 1 (u3 TOCT 1476-93);
€ UHIHHAPHYECKHM KoHUoM, puc. 2 (13 T'OCT 1478-93), mm

- Cx45° 45° - Cx45° 21
= Q
3 - —— T w o o
!
—d L L V4 -
Puc. 1 Puc. 2
O6wne pasmepst Puc. | Puc 2
d n ¢ c d, { d, < z !
5 0,8 1,6 1,0 0,5 5-25 3,5 03 [2,75{ 8-25
6 1,0 | 20 } 1,0 1,5 6-30 4,0 04 {325} 8-30
8 1,2 ] 25 1,6 2,0 8-40 5,5 0,4 43 | 10-40
10 1.6 | 3,0 1,6 2,5 10-50 7,0 0,5 53 | 12-50
12 | 20 | 3,6 1,6 3,0 12 - 60 8,5 0,6 63 | 12-60

[Mpumeuanns: 1. Jlnuny sunTa / (MM) BeIOUpatoT u3 paga: S, 6, 8, 10,
12, 16, 20, 25, 30, 35, 40, 45, 50, 55, 60. 2. [Ipumep ycnosHoro o6o3HaueHus
BMHTA ¢ UMNMHAPHYECKUM KOHUOM KJacca TOYHOCTH B, KnaMeTpoM pe3nbbl
d = 10 MM, ¢ nonem ponycka 6g, ainHHOM { = 25 MM, knacca npouHoctH 14H,

6e3 NoKpbITHA:
"Bunm M10-6g x 25.14H I'OCT 1478-93"
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19.37. Ilepevenb CTaHAAPTOB HA OCHOBHBbIE MATEPHAALI AeTanei

Marepuan Mapka "ocT
Crans yrnepoauctas o6sikHo- | C10, C12, C13, C715, C16 380-94
BEHHOrO KayecTsa
Cranb yrinepoaucTtas KavecT- 10, 15, 20, 30, 35, 45,50 | 1050-88
BEHHas
Crann peccopHo-npy>xHHHas | 65, 70 14959-79
yriepoaucTas u gerupoBannas | 60F, 65T, 60C2, 50X DA
Cranb nerupoaHHas KOHCT- 20X, 35X, 40X, 18XTI'T, 4543-71
PYKUHOHHAS 35X, 20XH, 40XH,
12XH3A, 20X2H4A,
30XTCA, 38X2MIOA
Cranb BbICOKOIErHpoBaHHas 20X13, 12X18HI9T 5632-72
Cranb aurernas kouctpyxuu- | 25JI, 30J1, 35JI, 40JI, | 977-88
OHHas 35I°]1, 40XJ1, 20XMA
Yyryu CYls, CY20, CU25 1412-85
CnnaB antOMHUHHEBRI AK94(AJTI4), 1583-93
AKSM(AJIS), AK7(ATT7), | (2685-75)
AKT74(AT19), AKI2(ATI2)
BpoH3a onosaHHas bpO10®1, bpOSUSCS, 613-79
‘ BpO6L16C3
Bpou3sa G6e3onoBsHHAA BpA9X3JI, 493-79
BpA10K3Mu2,
BpA10)K4HJI
Jlatyns JILR23A6K3Mi2, 17711-93
JIH40Mu32K
Pe3una TexHuueckas aTMo- AMC. MBC 7338-90
chepomacnocroiikas U mac-
nobenzocTokkas
KaproH npoknafouHeli A 9347-74
Texcronut kouctpykunonusté | ITTK, TIT 5-78
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19.38. 3HaueHHsT OCHOBHDBIX OTK/IOHEHH I BAJIOB,

Obo3Hauenne OCHOBHOMO
BepxHee OTKIOHEHHE €5
Wrrepeams : —
PasMepoB, MM ¢ d ¢ f 8 h Js
BCE
Ce.3 mo 6 -70 -30 -20 -10 -4 0
« 6 « 10 -80 -40 25 -13 -5 0
« 10« 14
—— 95 -50 -32 -16 -6 0
« 14« 18
« 18 « 24
_ -l10 -65 40 -20 -7 0
« 24 « 30
« 30 « 40 -120
-80 -50 -25 -9 0
« 40 « 50 -130
« 50 « 65 -140
-100 -60 -30 -10 0 +1T72
« 65 « 80 -150
« 80 « 100 -170
-120 -72 -36 -12 0
« 100« 120 -180
« 120« 140 -200
« 140 « 160 =210 -145 -85 43 -14 0
« 160 « 180 =230
« 180 « 200 =240
« 200 « 225 -260 -170 -100 -50 -15 0
« 225 « 250 -280
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MM (W3 FTOCT 25346-89)

OTKNOHCHUSA

HinkHEee OTKIOHEHNE ef

k m n p r ] t u v X v z
Ksanurers
4-7(Cs. 7 BCE
+1 0 +4 | +8 [ +12 | 15 +19 1 - | 423 - 14284 - | 435
+1 0 +6 | +10 | +15 | +19 | +23 | - | +28 - | +34F - 42
- | #0! - 1 +50
+1 0 +7 | HI2 (18 #2328 - | +33
+39 1 +45 | - | +60
- | HL 4T 54 ) 463 | +T73
+2 0 +8 | +15 | +22 | +28 | +35
+41 | +48 | +55 1 +64 } +75 | =38
+48 | +60 | +68 | +80 | +94 | +112
+2 0 +9 | +17 | +26 | +34 | +43
+54 | +70 | +81 | +97 |+114{+136
+41 | +53 | +66 | +87 | +102}+122)+144+172
+2 0 [ +11 ) +20 [ +32
+43 | +59 | +75 | +102 | +120 | +146 | +174| +210
+51 ] +71 | 491 | +124 | +146 | +178 | +214 | +258
+3 0 | +I13} +23 | 437
+54 | +79 [+104 | +144 [+172+210|+254{+310
+63 | 492 [+122|+170{+202 | +248 | +300 +365
+3 0 | +15 | 127 | +43 | +65 |+100|+134]+199 | +228 | +280 | +340 | +415
+68 | +108 [ +146|+210(|+252(+310{+380| +465
+77 | +122|+166 | +236 | +284 | +350{ +425 | +520
+4 1 0 | +17 | +31 ] +50 | +80 {+130{+180|+258 |+310|+385(+470|+575
+84 | +1401+196 | +284 | +340 | +425 [ +520| +640
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19.39. Pexomenayembie MOCaAKH B CHCTeMe OTBEPCTHS MPH

OcHoBHOE OCHOBHbIE OTKNOHEHHS
oTBEpPCTHE a b ¢ d e £ s
H5 Hs
g4
He H6 | H6_
6 g5
H H7 | H7 | H7 H7* | HZ* | H7*
c8 | d8 | 7778 f7 g6
H8 HS | H8 | H8* |Hg* Hs*
8 | ds8 8 |7
H8* HS H8
d9 €9 9
P HO* | O Ho | 19 HO
d9 e8 e9 | f8°f9
d10
H1l Hil | HIt | H11 | H11*
all | bll | cll | d11
bi2

[Ipumeyanue. [Ipeanoyrurensuble Nocaaki OTME4YEHbI 3BE3A0UKOMN "*".
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HOMHHANLHBIX pa3mepax oT 1 g0 500 mm (a3 TOCT 25347-82)

BAJIOB
h js k m n p r s t u x | z
H5S | H5 | HS| HS| H5
h4 js4 | k4 | md | n4
H6 | H6 | H6 | H6 | H6 H6 | H6| H6
hS | js5) kS| mS| nS| pS| 15 s5
H7* H7*( H7*| H7 | H7*| H7*| H7*| H7* H7 f 7| g7
h6 | js6 | k6 | m6 | n6 | p6 | r6 | 6 ST | t6 | u7
H8 H8| Hg | H8 | M8 | H8 HE8 H8| | H8|HS
h? w8l Js7| k7 | m7| n7 s7 u8 x8 | 28
H8
h9
H9 HY
h8’ ho
H10
h10
Hil*
h1)
Hi2*
h12
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19.40. IlepeuyeH HOPMATHBHO-TEXHHYECKOH JOKYMEHTALIHH
HA CMA304HbIE MATEPHAABI

Obo3HaueHue

HopmarueHo-
TeXHHYecKas
NOKyMeHTaLuns

XKuakune cMazouHble MaTepransl (Macna)

Hupycrpuanbhbie:

HU-JI-A-22, U-T-A-32, U-T-A-46, U-['-A-68

H-I'-C-32, U-I'-C-46, U-I"-C-220, U-T-C-320

H-T-11-68, U-T-11-100, U-T-11-220

Typbunnbie: Tn-30, Tn-46

TpancmuccHonnbie: TCI-15K, TAJI-17H

AruauunoHHesle: MC-20, MC-20C

Linnuuaposoe 38, Lunuuaposoe 52
[TnacTyuHele cMa3oyuHLIe MaTep

HHATHUM-201

HHATUM-221

OKB-122-7

BHHWH HI1-207

BHHWH HI1-242

Jluton-24

Vuuon-2

BHHU HII-231

BHWU HI1-273

'OCT 20799-88
TY 38 101413-78
TY 38 10145178

IOCT 9972-74
I"OCT 23652-79
FOCT 21743-76

I'OCT 6411-76
HaJTbl

IroCT 6267-74
FOCT 9433-80

IroCT 18179-72

IroCT 19774-74

FOCT 20421-75

['OCT 21150-87

FOCT 23510-79
OCT 38.0113-76
TY 38.101476-74

CHnucok JiHTepaTypsl

|. Anypbes B. U. CnpaBoYHHK KOHCTPYKTOpa-MaIHHOCTPOUTENA.

HUzn. 8-e B 3-x 1. M.: Maunnoctpoenue, 2001.

2. Jeranu mawuH. Atnac koHctpykuuit. IToa pea. Pewetosa JI. H.

HUzn. 5-e B aByx uactax. M., MaumhocTpoeHue, |
3. Aynaes I1. @, Jleauxos O. I1., Bapiamosa

992.
JI. IL. Jonycku v no-

caaku. ObocHoBaHue Boibopa: M.: Beicias uikona, 1984,
4. Mynaer I1. ., Jeauxos O. IL. Pacuer ponyckos pamepos. M.:

MatuunocTpoenue, 2001,
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5. yuaes II. ®., Jleankos O. I1. KoHcTpyHpoBaHHE y3/10B B aeTaleh
maumH: Y4eb. nocobue ans TexH. cneu. By3oB. 8-¢ u3a. M.: Usnatens-
CKHit UeHTp " Akaaemus"”, 2003.

6. Heanos M. H. BonHosbie 3yGuarble nepemayu. M.: Beicw. k.,
1981.

7. Kykann H. I'., Kyknana I, C. Jletann Mamus. M.: Beclu. k.,
1987.

8. Jlenukos O. II. OCHOBEI pacueTa H NPOSKTHpOBaHHs ACTAICH ¥ y3-
nos MawuH. Koncnekt nexuuii no kypecy "Jleranu mawmmuu". — M.
MamuHoctpoeHue, 2004.

9. MamuuocTpoenHe. JHUHKAoNeXHs. M.: Mamunoctpoensue, 1995.
Jeranu mMawuH. KOHCTPYKIMOHHAS NPOYHOCTb, TpeHKe, K3HOC, CMa3-
ka. T. IV-1/Tlog o6uw. pen. [. H. Pemerosa.

10. IloAIIHNHHKOBLIE Y3/ibl COBPEMEeHHbIX MAINIHH H NMpHOOPOB:
Ouumknoneguyeckuit cnpasoyHuk / B. B. Hocos, U.M. KapnyxuH,
H.H. ®enoroB u np.; Hoa obw. pea. B. b. Hocopa. M.: MamuHo-
cTpoenue, 1997.

11. Pacuer aeranecit ManH Ha OBM. VueGHoe mocobue mis BY3OB.
Beicwias mkona, 1985.

12. Pemeros J. H. [lerann MawuH. YueGHuk qns By3os. Han. 4-e. M.:
MamuHoctpoenue, 1989.

13. Paxoscknii O. A., Heanos C. C. Cnpapounuk no mydram. JL.:
TlonuTexuuka, 1991.



OPUHITOXEHHE A

OCHOBHBIE HOPMBI B3AUMO3AMEHSEMOCTH.
OBIIME JOIIYCKH.
MPENEJBHBIE OTKJIOHEHMS TUHENHBIX
W YI'TIOBBIX PASMEPOB C HEYKA3AHHBIMH JOITYCKAMH
110 I'OCT 30893.1-2002 (MCO 2768-1-89)"

1. O6GaacTh npumMeHeHun

I'OCT 30893.1-2002 pacnpocTpaHsieTcs Ha METalULTMYECKHE MAETalH,
M3TOTOBJIEHHbIE PE3aHIEM, UITH JIETANH, H3TOTOBIEHHbIE GopMOoobpa3oBaHyeM
3 JIMCTOBOIO METANNa, U YCTAHABNMBAET 06iIie JONMYCKH N THHERHbIX U
YIJIOBBIX Pa3MEpoOB, €CIH 3TH XONYCKH HE yKa3aHbl HEMOCPEACTBEHHO Y
HOMMHAJIbHBIX Pa3MEpPOB.

O6uwe nonycku o I'OCT 30893.1-2002 MoryT npUMEHATBCA TaKKe A
HEMETalIMYecKUX AeTaneii W aeraneit, o6pabaTeiBaeMbIx cniocobaMu, He
OTHOCAILMMHUCA K 0OpaboTke pe3aHHeM HIH (OpMOOOPa3OBAHHIO M3
JIMCTOBOrO MaTepHalia, €C/IM OHH HE NPEAYCMOTPEHB! APYTHMH CTAHAAPTaMH
Y IPUFOAHBI ANS YKa3aHHLIX AeTaneif.

HononuutensHele Tpe60BaHMA, OTpaXalowye NoTpebHOCTH IKOHOMHKH
CTpaHbl, BbIAEIEHbI KypCUBOM (cM. Tabun. | u pa3n. 6).

2. Onpegenenns

BTI'OCT 30893.1-2002 npUMEHSAIOT CACAYIOWHE TEPMHHBI ¢ COOTBETCTBYIO-
L{UMH OTIpEOCICHUAMU!

2.1. O6mumii pomyck pasmepa — TipelenbHble OTKJIOHEHHS (TOMYCKH)
JIMHEAHbIX WM YIJIOBbIX Pa3MEPOB, YKa3biBaeMble Ha YEPTEXKE HITH B IPYTHX
TEXHUYECKUX JOKYMEHTAX Oﬁll.leﬁ 3anHuCbI0 H NPUMEHACMBIC B TCX Cyyanx,
KOTAa MpeJenbHble OTKIOHEHHUs (JOMYCKH) HE yKa3aHbl WHAWBHIYAIbHO
Yy COOTBETCTBYIOI{UX HOMHHANBHBIX pa3MEpoOB.

2.2. TepMHuHBI U OnpeleneHUs OONYCKOB W MpeAeNbHbIX OTKIOHEHHH
pa3mepos — no 'OCT 25346.

3. OcHoBHbBIE NOJIOKEHUA

3.1.O6wue ponycku o 'OCT 30893.1-2002 npuMeHSAIOT ANTA CIEAYIOIMX
pa3MepoB ¢ HeyKa3aHHbIMH HHAMBUAYANbHO NIPENeabHbIMH OTKIOHEHHAMH:

* NIMHEHHBIX Pa3MepoB (HanpuUMep, HAPYXHbIX, BHYTPEHHHX, IMaMETPOB,
PanuycoB, pacCTOSHMIN, pa3MEPOB YCTYINOB, Pa3MEPOB NPHUTYILIEHHBIX
KPOMOK: HapyXHbIX pafHycOB 3aKPYTIEHUA U pa3MepoB (acok);

* Mata BBeierus 01.01.2004 r.
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* YIJIOBbIX Pa3MEPOB, BKIIOYAN YIJIOBbIE pa3Mepsl, 0ObLIYHO He yKa3biBae-
MbI€, T.€. psAMbte Yribl (90°), ecm ner copinku ka TOCT 30893.2, uau yrib
[PABUIIbHBIX MHOrOYTOJIbHHKOB;

* IMHEAHBIX U YITIOBBIX Pa3MEPOB, noMyyaeMbix npu obpaboTke aeraned
B cbope.

3.2. O6wue nonycku o 'OCT 30893.1-2002 ue NIPHMEHSAIOT JIA:

* pa3MePOB, K KOTOPbIM OTHOCATCS CCHUTKH Ha OBiLHE TOMYCKH 110 APYTHM
CTaHaapTaM,

* CIPaBOYHLIX Pa3MEPOB;

* HOMHMHATbHBIX (TEOPETHYECKH TOYHbIX) Pa3MepOB, 3aKIIOYEHHBIX B
NPAMOYFONbHbIE PAMKH.

3.3. O6umme nonycku no F'OCT 30893.1-2002 mpuMensioTcs, ecnu Ha
YepTexe I B APYroH TEXHHYECKOH AOKYMEHTALIMM HMeeTcs Cehlaka Ha
I'OCT 30893.1-2002 B cooTBeTCTBMH C pa3a. 5.

Ecnu xpoMe yKa3aHHOH CCUTKM MMEETCS CChUIKA Ha IPYLHE CTaHAAPTHL.
yCTaHaBIMBaKILMe obuue MOMyCKkH Mis APYFHX crnoco6GoB o6paGoTk.
HanpuMep JHTbi, TO [UIA Pa3MepoB C HEYKA3aHHBLIMH MpeNeNbHBIMHE
OTKIIOHEHHAMH MeXIy 06paboTaHHBIMU H HEOOPabOTaHHBIMH [TOBEPXHOCTS-
MH, HAIIPUMEpP B OTJIMBKAX MU MOKOBKaX, IPUMeHAeTCS 60bILHii U3 ABY>
06X BOMYyCKOB.

TTpHHUKIIBI Ha3HAYEHUS OBLINX AOMYCKOB Pa3MEPOB H3JIOXKEHBI B pasa. 7

3.4, OGwy1e TONMYCKH YCTaHOBIIEHbI TIO YEThIPEM KilaccaM TouHoctH. [Tpy
BbIOOpE Kacca TOYHOCTH CJIEAYeT YYHThIBaTh OObIYHYIO TOYHOCTb COOTBE-
TCTBYIOWETO NMPOU3BOACTBA. EC/IM ANg oTAENbHBIX pa3MepoB HeoOX0aUML
MeHbIIHE JOMYCKH MM AOMYCTHMbI M 3KOHOMHYECKH BBITOAHBI Oonblin:
AOMYCKH, TO COOTBETCTBYIOIHE MPEAETbHBIE OTKIOHEHHS HeoOXOmMMC
yKa3aTb HeNoCpencTBeHHO y pasMepa cornacHo T'OCT 2.307.

3.5. OOwMe M[OMYCKH JHHEHHBIX pa3MepOB OTPAaHUYMBAIOT TONBKC
MeCTHbIE pa3Mepbl 3JIEMEHTA, T.e. pa3Mephl, H3MEPEHHBIE 10 ABYXTOUYCYHO?
cxeMe B MOGOM CeYeHHH, H He OIPaHUYMBAIOT BCE OTKIOHEHHUA (HOpMb
3JIeMEHTA.

3.6. Obue qOnycKH YIIOBBIX Pa3MEPOB OrPAaHHUYMBAIOT YLOJI MEXI
NPUIEraloWUMH TIOCKOCTAMH WM NPAMbIMH, 00pa3yloillUMH CTOPOHh
paccMaTpHBaEMOro yIjia, ¥ He OrpaHHYHMBAIOT OTKJIOHEHHH (OPMk
3JIEMEHTOB, 06Pa3yIOLMX CTOPOHBI YITIA.

4. ITpenenbHblie OTKJIOHEHHS JUHEHHBIX
H YIJIOBBIX pa3MepoB

4.1. IpenempHble OTKIOHEHHS NHHEHHBIX PAa3MEPOB, KPOME pa3Mepm

TIPUTYIUIEHHBIX KPOMOK (HAPYXHbIX PAIHYCOB CKPYIJIEHHS H BBICOT Gacok)
Mo KJaccaM TOYHOCTH OBi[MX RONYCKOB NpHBeAeHb! B Tabm. 1.

5%



1. lpeaesbHbIe OTKIOHEHHS JTHHEHHLIX PA3MEPOB, MM, M0 KAaCCaM TOYHOCTH OOIIMX AONYCKOB

lMpenenbHbie OTKIOHEHUS JNA HHTEPBATIOB HOMHHANLHLIX PA3MepOB

Knacc
TOUHOCTH or 0,5 cB. 3 cB. 6 cB. 30 cB. 120 | cB. 400 | cB. 1000 | cB. 2000 | cB. 4000 | c8. 6000 | cB. 8000
no3 ao 6 2030 | no 120 | mo 400 | mo 1000 | mo 2000 { mo 4000 | no 6000 | ;o 8000 | mo 10000

Tounsifi f +0,05 | +0,05 | *0,1 +0,15 +0,2 +0,3 0,5 - - - -
Cpennniim | 0,10 | +0,10 { *0,2 +0,3 0,5 0,8 +1,2 +2 +3 *5 +8
Cpy6uiik ¢ +0,20 | +0,30 | *0,5 +0,80 +1,2 +2,0 +3,0 +4 +8 +12 +20
Ouchb - +0,50 | *1,0 *1,5 +2.5 14,0 +6,0 +8 +12 +20 +30
rpy6uifl v

NpuMeyanue Jnapasmepos MeHee 0,5 MM MpeNeTbHBIC OTKIOHEHUA CEAYET YKAIWBATL HEMOCPEACTBEHHO ¥ HOMUHANBHO-
£0 pa3mepa.




2. [TpenenbHbIe OTKJIOHEHAs Pa3MEPOB MPHTYIIEHHBIX
KPOMOK, MM (HADYKHBIX PANHYCOB CKPYT/ICHAs B BHICOT $acok)
10 KTaCCaM TOYHOCTH OGIIMX AOMYCKOB

TpenentHeie OTKINOHEHHA AT HHTEPBAIOB
Knacc HOMHHAILHLIX pa3MepPOB
TOUYHOCTH
ot 0,503 ¢8.3 706 cB. 6
Tounmi f +0,2 +0,5 +1
Cpentuit m +0,2 +0,5 +]
IpyGeiti c 0,4 +1,0 2
OueHb rpy06Liti v +0,4 +1,0 +2

Npumeuanne [ns pasmepon Menee 0,5 MM NpeliesbHbIe OTIIOHEHHS ClEayeT
YKa3biBaTh HENOCPEACTBEHHO Y HOMKHANLHOTO pa3Mepa.

3. IlpenestbHble OTK/IOHEHNA YTI0BLIX pa3MepoB
110 K1accam TOYHOCTH oGmmX Jomyckon

[IpenenbHbie OTKIOHCHNSA [UIS HOMHHAILHBIX UTHH
v+ Knaee MEHbIUEH CTOPOHBI YITIa, MM
TOYHOCTH
mo 10 cB. 10 ¢B. 50 cp. 120 cB. 400
zo 50 no 120 Jo 400

Touupi#l f

*1° +30 +20 +10’ +5
Cpennnii m
[py6niii ¢ +i1°30" *1° +30 +15 +10
Ouenp rpybuiit v £3° +2° il +30° +20

4.2. TlpenensHple OTKJIOHEHHS Pa3MEpPOB NPHTYIIEHHBIX KPOMOK
(HapyXHbIX PagHUyCOB CKPYTIEHHA H BbiCOT HAcOK) MO KIAccaM TOYHOCTH
ODLIMX JOMYCKOB NpHBEAEHSI B TabII. 2.

4.3. IlpeaensHule OTKIOHEHHA YIJIOBbIX PA3MEPOB MO KNaccaM TOYHOCTH
oDUINX JOMYCKOB NpHBEREHbL B TA0M. 3.

5. Ykasanue o0mux I0NMyCKOB

Ccbuika Ha obuupe ZONyCcKH TMHEHHBIX H YTIOBbIX Pa3MEPOB B COOTBE-
TCTBHH ¢ pasA. 4 HOJDKHA coAepXaTh HOMEp CTaHAapTa U OykBeHHOe
o6o3HaueHHe KTacca TOYHOCTH, HANPHMED, JUIA KJIacCa TOYHOCTH CpPeHHMIA:

"O61ume gonycku no 'OCT 30893.1-m" unu

"TOCT 30893.1-m".
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6. lononauuTeNbHbIE BADHAHTH] HA3HAYEHHSA NpeeIbHbIX OTKJIOHeHH
JIMHEAHbIX Pa3MEPOB C HeYKa3aHHLIMH A0OMYCKaMH

6.1. Ilpusedennvie Hudice OONOAHUMENbHbIE SAPUAHMBL NPEOELHBIX
OMKNOHEHUIl NUHELIHbIX DPA3IMEPO8 C HEYKA3AHHBIMU OORYCKamu HAxXo0am
npuMeHeHuUe 8 NPOMbIULIEHHOCMU.

Kpome cummempuunblx npedenbHuIX OMKAOHEHUT, YCIMAHOBNEHHbIX 8
ocnoseroti wacmu FOCT 30893.1-2002, & dononnenue k¥ HCO 2768-1
O0onycKkaemcs npumenerue OOHOCTOPOHHUX NPEOenbHbIX OMIUIOHEHuil 01
pazmepos omeepcmuii u 8anoe no xeanumemarm I'OCT 25346 u FOCT 25348
{ Oonoanumenvhbiit sapuarm 1) wiu knaccam mowrocnmu OCT 30893.1-2002
{ dononrumenvryiil apuanm 2) 6 coomeemcmsuu ¢ mabn. 4.

Hasnavenue OOROAHUMERbHBIX 6aPUAHMOE NPEOENbHBIX OIMKAOHEHU
TUHELIHBIX PAIMEPOE C HEYKAZAHHBIMU OONYCKAMU NPU HOBOM NPOEKMUPOSAHUL
DEKOMEHOYemca 02paHudume.

6.2. ITpedenvHvie omxnonenus no xearumemam (H, h, £IT/2) doavxncust
coomeemcmeosams FOCT 25346 u FOCT 25348.

Cummempuurbvie npedenvHsie OMKIOHEHUA no kaaccam movrocmu (tt/2)
QONXHCHBI COOMBEMCMBOBAMY NPUSeOeHHbIM 8 malbn. 1, npu 3mom 0603HaueHue
+1,/2 coomsemcmeyem obosnavenuio f, X1,/2 —m, £i;/2—c, *1,/2 - v.

O0HocmoporHue npedenbHyle OMKAOHeRUA ( +1, —t ) QONIHCHDI COOMBEMCINEO-
éamp npugedernvim 6 maba. 5.

4. Jononanumensbrvie 6apuanmol HEYKA3AHHHIX NPEOEbHBIX
OMKAOHERUI NUHEinbIX pa3Mepos

Ob031a%enua npedenvHbix OmKAONeHll
Honoxn- Knace
HumenvHblid mouHocmu
pasmepos pamepos PaAIMEPO8 INEMEHMOSE,
sapuanm N
omeepcmuti 8anos HE OMHOCAUUXCA K
OMEepCMuUAM u 6aAaM
Tounviii Hi2 hi2 /2 (unu £ IT12/2)
Cpeonui Hi4 hid *t,/2 (unu £1T14/2)
1 Tpybou HI6 k6 *13/2 (une £1T16/2)
Ouenb 2py6onl H17 hi7 *1,72 (wiu 2IT17/2)
Toynwrit +1,; —; 1,2
Cpednul? +? 2 -1 73 *t bl 12
2 f'pyﬁbui +15 "(3 1130
Ouerb 2pybbiit +y ~ty X1,72
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5. OnsocropoHHHe fipefe/ibHble OTKJIOHEHHS JTHHEAHBIX PaIMepoB, MM, KPOMe NPHTYIVIEHHBIX KPOMOK (HAPYRHBIX
PaaMyCcOB CKPYIJIEHHA H BBICOT (pacok, cM. Tabn. 2) flo KiaccaM TOYHOCTH

Qbo3- IIpedenvhbie OMKAOHEHUR ONR UHMEPSANOE
Knace HaveHue HOMUHANBHBLX PAZMEPOE
mouHoc- npe-
mu Oeno-
HbIX om ce. 3 ce. 6 ce. 30 | c6. 120 | cs. 400 ce. ce. cs. ce 8.
omxio- 0.5 do 6 do 0o 120 | 0o 400 do 1000 2000 4000 6000 8000
Henuil do 3 30 1060 do do d0 do do
2000 4000 6000 8000 10000
+; 01 | 401 | +02 | +03 +0,4 +0,6 +1,0 - - ~ -
Tounbiii
-1 -0,1 -01 -02 -03 -04 ~0,6 -1,0 - - - -
+, +0,2 +0,2 +0,4 +0,6 +1,0 +1,6 +2,4 +4 +6 +10 +16
Cpednuii
-1 -0.2 -02 | -04 -06 -10 -1,6 -2,4 -4 -6 ~10 —16
+t3 +0,4 +0.6 +1,0 +1,6 +2,4 +4,0 +6,0 +8 +16 +24 +40
Ipyboui
-1 -0.4 -0,6 -1,0 16 -2.4 -4.0 -6,0 -8 -16 24 -40
Oueny +ly - +1.0 | +20 +3,0 +5,0 +8,0 +12,0 +16 +24 +40 +60
2pyboui
~14 - -.0 -2,0 =3,0 5.0 -80 12,0 ~16 -24 —40 -60




6.3. Heyxaszannvie npedenvHvie OMKIOHEHUA DA3MEPOE NPUNIYIIEHHBIX
KPOMOK (HAPYHCHBIX PAOUYCO8 CKPY2REHUA U 8bICOM PACOK) U YeN0BbIX DASMEPOS
O QONOTHUMENBHBIX 8APUAHIMOE OONINCHBI COOMBEMCIMBOSAMb NPUGEOEHHbIM
8 mabn. 2 u 3 0nn coomeemcmeyIowux KAaccos movHoCmu.

6.4. Cevurka Ha 0bwue 0oOnycKu ¢ npuMeHeHUeM 6apuaHInos npeenbHbix
OMIKTIOHEHULL TUHEUHBIX DA3MEPOS, NPEOYCMOMPEHHBIX HACMOAUUM DA30ENIOM,
00a%CHA coOepicamp  HOMep Ccmandapma u 0603HANEHUA NpedenbHblX
omraoHenuti coznacto maba. 4. Ilpumepst (048 k1acca mownocmu cpedrus):

Bapuanm 1.

"Obwyue oonycku no F'OCT 30893.1: H14, hl4, *1,/2" uau

"O6wue oonyckuno F'OCT 30893.1: H14, hl14, tITI14/2"

Bapuanm 2:

"Obwyue oonycku no FOCT 30893.1: +t, ), %1,/2"

7. TlpuHunne! Ha3HaYeHnst 061MX NoNycKoB
HA JIMHeliHbIe H YIJIOBble pa3Mepbl

7.1. DneMeHTHI AeTaIeit MMEIOT Pa3Mephl U TEOMETPHYECKHE XapaKTepH-
CTUKH (opma, OpHEHTaLMd, pacnojoXKeHue) nosepxHocTed. PyHKUuUA
neraneii TpebyeT orpaHNuYEHHS PAa3MEPOB U TEOMETPHUH TEMEHTOB, T.€.
yCTaHOBJIEHHS ONPEACNEHHBIX NPEENIOB (IONYCKOB), MPEBLILEHNE KOTOPBIX
MOXET NPUBECTH K HAPYLIEHHUIO 3TOH QyHKLIMH,

OrpaHnueHHe PasMepOB U T€OMETPUH 3JIEMEHTOB HAa YEPTEXE JODKHO
6bITh MONHBLIM M TOHUMAaThCA OZHO3ZHAYHO: He LOKHO ObITh pa3sHOUTEHHIA,
¥ HUUTO He JOJDKHO OCTaBNATbCA JUIS NPOU3BOJIBHOTO HCTOJIKOBAHUSA NIPH
H3TOTOBJIEHHH H KOHTpOIIE.

HcnonezoBanue oOIKMX IONYCKOB pa3MEPOB M TEOMETPHHU CO3LAET
peanbHbIe NPEANOCLIUIKY JUIS PelleHHs IToH 3ajaun.

7.2. 3HaueHna oOLIMX NOMYCKOB YCTAHOBJIEHBI MO KJIaccaM TOYHOCTH,
XapAaKTEPU3YIOIUMM Da3JIMuHble YPOBHM OOBIYHOH NpPOU3BOACTBEHHOM
TOYHOCTH, JOCTUraeMoit 6e3 nmpHMeHeHHs AOMOIHHUTENbHOH 06paboTku
MOBBILEHHOR TOYHOCTH., BbIGOp Kilacca TOUHOCTH NMPOBOAAT C YUETOM
BO3MOJXHOCTEH MPOM3BOACTBA U PYHKIMOHANBHBIX TPeOOBAHUIH K AETAH.

7.3. Ecii no GpyHKUMOHANBbHBIM TPeGOBAHUAM JUTA 3JIEMeHTa He0OXONMbI
IOTYCKHM pa3sMepos, MeHbIlHe YeM oObiue JoNMyckH, TO OHH YKa3blBAKOTCS
HEMOCPEACTBEHHO y Pa3MepoB.

To e OTHOCHTCS U K CITyuasM, Koria rno pyHKLHOHAIbHBIM COOOpaXeH -
aM TpebyeTcs MHoe, YeM NMPeLyCMOTPEHO OOILMM JIOTTyCKOM, PacoIOKeHHE
noJs fonycka (NpegeibHbIX OTKJIOHEHUH) OTHOCUTENbHO HOMHHAILHOTO
pasmepa. Ilpn CHMMETpHUHBIX nNpeneibHBIX OTKJIOHEHUAX And obwux
JIONYCKOB, YCTAHOBJIEHHbIX B OCHOBHOI YaCTH CTaHIapTa, HECUMMETPHYHbIE
npefiefibHBIE OTKIIOHEHNS, B TOM YKCIIE U OQHOCTOPOHHHE "B TeJIo JeTanu”
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(OT HyJIA B IUTIOC 11 OTBEPCTHIA M OT HYJIsl B MMHYC AJIS BAJIOB), IOMKHBI IIPH
HEOOXOJNMOCTH YKa3bIBATbC HENOCPEACTBEHHO Y pa3Mepa.

7.4. YBenuueHue JOMyCKOB CBEPX MPUHATHIX 3HAUEHHH OOUIMX JONYCKOB
OoOBIYHO HE HA€T IKOHOMMYECKMX MPEUMYIUECTB NPH H3TOTOBJIEHHH.
Hanpumep, ans auamerpa 35 MM ieTany, H3roToOBISEMOM B TPOH3BOACTBEH-
HBIX YCJIOBHSX, KOTOPBIM COOTBETCTBYET KJIACC TOYHOCTH "CpelHuUi", 3aMeHa
npenenbHbiX oTknoHeHui *0,3 MM (o6umit gonyck) Ha *1 MM He gacr
NpeuMyLIECTB AN AaHHOTO TIPOU3BOACTBA, JaXe el oTKIoHeHHS X1 MM
ZIOTIYCTUMBI 110 YCIOBHAM (QYHKLUHOHHPOBAaHUS,

B tex ciyuasx, korga AOMycK, NPEeBbIUALIMA 0Bt ZOTyCK, BCE XKE AAET
3KOHOMMIO MPH U3TOTOBJICHHH JETANH H MOXeET ObITh pa3pelieH HCXOAR M3
ee CiyebHOro Ha3sHAYEHUA, COOTBETCTBYIOLIME NpPEAEIbHbIE OTKIOHEHUS
yKa3bIBAIOT HETIOCPEACTBEHHO y Pa3Mepa.

7.5. IlpuMeHetine oBWMX KONMYCKOB JAET CEAYIOL(ME PEUMYILeCTBa:

* YEepTEXH JIErYe YHUTAKOTCH, OONMEryaeTcs CBiA3b C IMOJBL30BATENCM
UePTENOM;

* KOHCTPYKTOP 3KOHOMUT BPeMA 3a CHET UCKIIIOUYEHHs ACTAIbHBIX PaCcyeToB
JOMNYCKOB; IOCTATOYHO TOJILKO 3HATh, UTO JOMYCK, MCXOAA U3 GyHKUHOHANB-
HOT'O Ha3Ha4eHHs geTanu, Gonblie obuero Aonycka UiIM PaBeH eMy;

* YepTeXXH YETKO MOKA3LIBAKOT, KAKHE 3TIEMEHTB! MOTYT OBITh H3rOTOBJIEHBI
npu OOLIYHBIX BO3MOXHOCTSX Mpouecca, YyTo OONeriyaer ynpaBlieHHe
KauecTBOM Oiarogaps CHHXEHHIO YPOBHS KOHTPOJs 3TUX 3JIEMEHTOB;

* OCTaJbHbIE Pa3Mepsbl, KOTOPble UMEIOT WHAMBUAYAIbHO YKa3aHHblE
HOMYyCKH, Mo Golbiied 4acTH OTHOCATCHA K 3JIEMEHTaM, JUIs KOTOPBIX UX
GyHKUMsA TPeOyeT OTHOCHTENLHO MaJIbIX JOMYCKOB H KOTOPLIE, CIIEOBATENb-
HO, MOTYT Tpe60oBaTh OCOBLIX YCHIHH NPH U3rOTOBIEHUH; 3TO 0BCTOAT-
enbCTBO O0NieryaeT MIaHMPOBAaHHE MPOM3BOACTBA M NoMoraer cuyxbe
KOHTpOJIf Ka4ecTBa TIpH aHanu3e TpeGoBaHU# K KOHTPOIIO;

« 1 pabOTHUKOB cnyx6 cHaG)eHHUs U CyOnoApAXYMKOB yIIpOUIaeTcs
pabota o 3aKNIYEHHIO JOTOBOPOB, TaK KaK OOLIYHAA NPOU3BOACTBEHHAS
TOYHOCTb U3BECTHA O 32KITIOUEHHS KOHTPAKTOB; 3TO YCTPAHAET TAKXKeE CTIOPHI
MEXIY TIOCTABIIMKOM U NOTPEGHUTENEM NPH NOCTaBKaX NPOAYKLHH, TaK KaK
YepTeXH C TOUKH 3peHHs TpeOoBaHHIH ABNSIOTCS MOJIHLIMH.

Ilepeuncnientsble MpeUMyLlecTBa NPUMEHEHNS OOIUX NOMYyCcKOB OyxyT
MpPOSABAATLCA B MOJIHON Mepe, eCU eCTh YBEPEHHOCTb B TOM, 4TO obuiue
JOMyCKH He GyayT MpeBbILIEHbI TPH U3TOTOBICHHUH, T.€. 06bI4HAS IPOU3BO-
JCTBEHHas TOYHOCTb JaHHOTO MpousBojcTBa obecrneunBaer cobmogeHue
0OUWIMX AONYCKOB, YKA3aHHLIX HA YEPTEXAX.

IToaToMy mpoOH3BOACTBY PEKOMEHIYETCH:

* OonpemeNsTh C NMOMOLIBIO M3MEPEHWH, kKakoBa A Hero obbiuHas
NPOU3BOACTBEHHAS TOYHOCTD}
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* MPUHUMATH TOJBKO T€ YepTeXH, B KOTOPBIX obiuye QOMyCKH COOT-
BETCTBYIOT MJIH [TPEBBILIAIOT €T0 ODBIYHYIO MPOH3BOACTBEHHYIO TOYHOCTb;

* KOHTPOJIHPOBATH BIOOPOUHO PAIMEPHI € OGILMMH AONMYCKAMH, YTOOBI
yOeanThCA, YTO OBbIYHAS [IPOU3BOACTBEHHAA TOYHOCTh He OTKIIOHAETCH OT
nepBoOHaYanbHO YCTAHOBIIEHHOI.

1.6. Hopaxon k Ha3HaAYeHHIO OOLKMX AONYCKOB NPEAINOIAraeT, YTo B pAle
ciyuaeB JIONMYCK, BbITEKAIOWNH n3 GyHKUHOHANbHBIX TpebOBaHHUH, TPEBbILIIAET
obuuit gonyck. [loaToMy dyHKUHS geTanu He BCErga HapyllaeTcs, €Cu
obuiuii QoNycK ciIy4yaiHO NMpeBbILLeH A1 KaKkoro-1ubo ee aTeMenTa.

Beixon pasmepos aeraneit 3a obuidit zonyck (HeykasaHHbIe NpeeNbHbIE
OTKJIOHEHHS) HE IODKEH BECTH K MX ABTOMATHYECKOMY 3a0paKOBaHHUIO, €CITH
He HapyuleHa cnocobHOCTh jeranu K (QyHKUMOHHPOBAHUIO M €CHH B
JIOKYMEHTALlMK HE OrOBOPEHO JAPYro€ HWCTOJIKOBAHHE HEYKa3aHHBIX
NPENCIbHbIX OTKIOHEHUIA.

OPUHITOXEHMUE b

OCHOBHBIE HOPMBI B3AMMO3AMEHSIEMOCTH.
OBILME JIOITYCKH. JIOITYCKH ®OPMbI
H PACITOJIOKEHHS ITOBEPXHOCTEN,
HE YKA3AHHBIE HHIUBHIYAJLHO,
I10 T'OCT 30893.2-2002 (MCO 2768-2-89)"

1. O6nactb npumeHeHnn

T'OCT 30893.2-2002 pacnpocTpaHseTcs Ha MeTaJUIMYecKHe JeTalH,
M3TOTOBNEHHbIE PEe3aHHUEM, M YCTAHABIMBAET OOliMe xomycku GOpMbI U
PAcnoNOXeHHS TS TeX IEMEHTOB, Ui KOTOPBIX HA YEPTEXE ITH AOTNYCKH
He yKa3aHbl HHAMBHAYANbHO (HeyKa3aHHbIe JOMYCKH GOPMBI H pacrooxe-
HUA).

O6mue nonycku no FOCT 30893.2-2002 MOTyT MPUMEHATBCA TaxXe JJIA
HeMeTAIMYeCkuX JeTaned M aetaneii, obpabarbiBaembix criocobamu, He
OTHOCAMMUCE K 0OpaboTke pe3aHHeM, eCIM OHW HE (PEAYCMOTPEHBI
JPYTHMM CTaHJAPTAMH U MPUTORHbBI JUTA 3THX AeTancH.

JononHuTenbHble Tpe6OBaHKA, OTpa)karoliHe NOTPeOHOCTH IKOHOMHKH
CTpaHbl, Bblj(eJIEHbI KYPCHBOM (cM. pa3f. 7).

+

2. Onpegenenus

B I'OCT 30893.2-2002 npuHATbI CEAYIOUNE TEPMHUHBI C COOTBETCTBYIO-
UIMMH ONIpEACIIEHHAMH:

2.1. OGuwii gomyck GOpMbI UM PACHIONOKEHNs — JOMYCK, YKa3biBaeMbii
Ha YepTexe MM B JAPYTrMX TeXHHYECKUX TOKyMeHTax obiuielt 3anuchbio

y Hara Beaeuna 01.01.2004 r,
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Y IPUMEHSIEMBIH B TEX CIy4asx, KOoraa xonyck GopMbl HIHM PacloNoKeHUs
HE YKa3aH HHAWBUAYAJILHO AU COOTBETCTBYIOLIEIO 3JIEMEHTA AETAIH.
2.2. TepmuHBI M ONpEaEEHHS AOMYCKOB (GOPMbI M PACNIOIOKEHHA

noeepxrocredd — no 'OCT 24642,
2.3. TepmuHs! ¥ onpeseneHus aonyckos pasmepos — no F'OCT 25346.

3. O6mmue nonoxenns

3.1. Obume gonycku Gopmel U pacnosoxenus nosepxuocreid no FOCT
30893.2-2002 npumens0TCA, €CIIM HA YEPTENE WIH B APYTOM TEXHUYECKOH
JOKYMEHTALMH UMEETCS CChIIKA Ha CTAHAAPT B COOTBETCTBHH C pasil. 6.

Mpunumnel Ha3HadeHus O6IUX JOMYCKOB GOPMbI H PACHONIOKEHHS
U3JI0XKEHBI B pa3z. 8.

3.2. O6uiue norycku ¢GOPMBI M PACTIONONKEHHA YCTAHOBIIEHS! 110 TPEM
kyaccaM TtouyHocTH. Ilpu BeIGOpE KMacca TOYHOCTH CAeAYeT YYHTHIBATH
00bIYHYIO TOYHOCTH COOTBETCTBYIOLIETO NPOU3BOACTBA. Ecnu HeoOXoauMbl
MEHbILIME JOMYCKH MM AOMYCTHMBI M 3KOHOMHYECKH BBIFOAHBI Hoablumne
JONYCKH, TO 3TH JOMYCKH HOMKHBI ObITb YKa3aHbl HENOCPEACTBEHHO IS
COOTBETCTBYOLHX 3TeMenToB cornacHo IOCT 2.308.

3.3. 3naueHus o6wHX JONYCKOB GOPMBI U PaclONOKeHN NPHMEHSIOTCSA
HE3aBUCHMO OT NEHCTBUTENLHBIX PA3MEPOB pPacCMAaTPHUBAaEMBbIX U Ha30BBIX
37IEMEHTOB (IONYCKH ABIAIOTCA HEIABUCHMbIMHM).

3.4. O6wue foNyCKU UMITHHAPHUYHOCTH, NPOGUIA NPOLONBHOIO CEYEHHS,
HaKJIOHa, TiepeKoca Oceil, TO3ULIHOHHBIE, TOJHOTO PAXHANbHOTO U NOJHOTO
TopLOBOTO H1eHHUs, HOPMbI 3a1aHHOT O Npoduiis U GopMbl 33 JaHHON MOBEPX-
HOCTH He YCTaHaBAUBaIoTCs. OTKIIOHEH s 3THX BUIOB KOCBEHHO OTPaHHYMBA-
I0TCA AOMYCKAMM Ha JIMHEHHBIE ¥ YIJIOBbIE PA3MEPDI KW APYTUMH BUAAMH
IonyckoB GopMbl U pacnosioxeHus, B ToM yucie U odmymu. Ecnu Taxoro
OrpaHHYEHUs HEJOCTaTORHO, TO NEPEYHCACHHBIE BUIbI OMYCKOB JOMKHbI
yKa3blBaTbCs Ha 4YepTeXe HeMOCPEACTBEHHO Ui COOTBETCTBYHOLMX
IMEMEHTOB.

4. O%ume aponycku Gpopmbl

4.1. OTknoHeHuss GOPMbI JUIL JJIEMEHTOB C YKa3aHHBIMH Ha YEpTeXe
NpeaeabHbIME OTKJIOHEHUSIMH pa3MepoB B cooTBeTcTBHM ¢ [TOCT 25346
IOJKHBI ObITh OTpaHUYEHbI B MIPEAENax Nnojis AoNnycKa pa3Mepa (pasg. 7).
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1. O6mue poNycKH NPAMOJIHHENHOCTH H IVIOCKOCTHOCTH LI 3/1EMENTOB
€ He YKa3aHHBIMH HA YepTexe NpeaebHbIMH OTKIOHEHHAMH (0BIMMH JonycKkaMu)
pa3MepoB, MM

O6uHe 10TTYCKH NPAMOTHHEAHOCTH H NIOCKOCTHOCTH
Knacc JUIS HHTEPBAJIOB HOMHHANILHBIX ANHH
TOUHOCTH

no 10 cs. 10 cB. 30 cs. 100 cB. 300 cB. 1000
Ao 30 Bo 100 o 300 zno 1000 ao 3000

H 0,02 0,05 0,1 0,2 0,3 0,4

K 0,05 0,1 0,2 0,4 0,6 08

L 0,1 0,2 0,4 0,8 1,2 1,6

MpumMevanue Jonyck NpRMOTHHEHHOCTH BHGHPAETCS HCXOAS H3 WIHHG!
3JIEMEHTA, & MIOCKOCTHOCTH — N0 ANHHE GOMNbleH CTOPOHb! TOBEPXHOCTH HIIH €€ AMaMeT-
PY, €C/IM NOBEPXHOCTS OTPAHUYEHA KPYTOBBIM KOHTYPOM.

4.2. O6ire 1onyCcky NPSMOIMHEHHOCTH H INIOCKOCTHOCTH JJIA 3IEMEHTOB
¢ HE yKa3aHHBIMH Ha YepTexe NpeNelbHbIMH OTKIOHEHMAMH (0BLMMH
JOTyCKaMH) pa3MepoB NpuBeeHbl B Tabur. 1.

HononHutenvHble TpeboBaHUA IO OrpaHMYeHHI0 obulero aomycka
NpPSAMOJNIMHEAHOCTH M TJIOCKOCTHOCTH AMA JJIEMEHTOB C YKa3aHHBIMH Ha
4epTexe JOMYCKaMH OpHeHTauuH (TapajlIeIbHOCTH, NEPNEHANKYISPHOCTH,
HaKJIOHA) NpUBEAEHDI B pa3a. 7.

4.3, O6wumii KONyCK KPYTJIOCTH AU 3JEMEHTOB C HE YKa3aHHBIMM Ha
yepTexe NpeAe/IbHbIMH OTKIIOHEHHIMH Pa3MEPOB PaBeH JOMYCKY Ha IHaMETP,
HO He JOJDKEH NperblilaTh 00LIero JoNycKa Ha paguanbHoe Ouenne (5.4).

5. Obwmne nonyckn pacnoioxkeHua H GneHns

5.1. O6wuii Jomyck MapamIcbHOCTH PaBeH DOMYCKY pa3sMepa MexXIy
paccMaTpuBaeMBIMU dieMeHTaMu. 3a 6a3y cnexyeT NpHHUMaTh Haubolee
NPOTSXKEHHBIH U3 IBYX paccMaTpHBaeMbix /1eMeHTOB. Ecliu JBa 3/iemeHTa
HUMEIOT OIMHAKOBYIO JIHHY, TO B KavecTBe 6a3bt MOXET ObITE NPUHAT 060
U3 HHUX.

5.2. O6iue JONYCKH NEpleHAUKYNIPHOCTH HO/DKHAI COOTBETCTBOBATH
nipuBeAeHHbIM B Tab1. 2. 3a 6a3y ciemyer npuHUMATh JJIEMEHT, 00pasyoLLHii
6osiee JVIMHHYIO CTOPOHY PacCMATPHBaeMOro npsaMoro yria. Ecnn croponst
yIVIa MMEIOT OAMHAKOBYI0 HOMMHAIBHYIO IJTHHY, TO B KayecTBe 6a3bl MOXET
ObITb NpHHATA MO6as U3 HUX.

5.3, O6wue BONMYCKH CUMMETPHYHOCTH W TepeceyeHus Ocedl JOJKHbI
COOTBETCTBOBATL NMpPUBEACHHBIM B Tabn. 3. 3a 6a3y cnexyer npuHUMATh
aneMeHT ¢ Gonbieit amuHod. Ecin paccMaTpuBaeMmble 3NEMEHThl UMEIOT
OMHAKOBYIO JUIMHY, TO B Ka4ecTBE 6a3bl MOXET ObITh MPUHST TI000I U3 HUX.
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2. O6mne AONYCKH NePHEHAHKY IRPHOCTH

O6wue RomycKH NepneHaNKynspHOCTH IS HHTEPBATIOB
Knace HOMHHANBHBIX JUIWH Gonee KOpOoTKO#H CTOPOHH YINa, MM
TOYHOCTH
no 100 cs. 100 ¢cB. 300 cs. 1000
zo 300 no 1000 a0 3000
H 0,2 0,3 0,4 0,5
K 0,4 0,6 0,8 1,0
L 0,6 1o 1,5 2,0
3. O6mme AOMYCKH CHMMETPHYHOCTH U HepeceYeHus ocel
OGitie IONYCKH CHMMETPHHHOCTH H REpeceyeHNs oceit
Knacc AN MHTEPBAJIOB HOMMHANLHLIX WIHH 60Jice KOPOTKOH CTOPOHBI yrna, MM
TOYHOCTH
no 100 cB. 100 c8. 300 cB. 1000
mo 300 ao 1000 a0 3000
H 0,5
K 0,6 0,8 I
L 0,6 1,0 1,5 2

MpuMenatue JonyckH CHMMETPUHHOCTH W Nepecederns ocell yKazaHbl B

AXAMETPANILHOM BhipaXXeHHH.

5.4. Obuue DOMyCcKH pagHaJILHOTO M TOPLOBOro OHeHHUs, 2 TaKXKe OHeHUs
B 3aJaHHOM HaNpasJieHHH (TIEpNEHANKYJIIPHO K 0Opa3yIolleil IOBEPXHOCTH)
JOJDKHbBI COOTBETCTBOBATD YKAa3aHHbIM:

Knacc TouHocTH
H
K
L

Jlonyck GueHus, Mmm:

0,1
0,2
0,5

3a Ga3y cirenyeT NPUHHUMATDL NOAWHITHUKOBLIE (OMOPHBIE) MOBEPXHOCTH,
€CIIM OHM MOTYT ObITb OHO3ZHAYHO ONPEAENICHbI U3 YEPTeXa, HaMpUMED,
3ajlaHHble Kak 0a3pl A8 YKa3aHHBIX JOTYCKOB 6ueHus. B npyrux cnyuasx 3a
Ga3y s ob1uero KOMycka paxuanbHOro OUeHHs caenyeT npuHMMaTe 6oee
IUTVHHBIH U3 IBYX COOCHBIX 31eMEHTOB. ECITH 31EMEHTBI HMEIOT OIMHAKOBYIO
HOMHHAIbHYIO JUIMHY, TO B KauecTBe 623bl MOXeET ObITb NPUHAT A1060i# U3
HHX.

5.5. Obmue mONYCkH COOCHOCTH TIPHUMEHAIOTCA B Cllydasx, KOraa
M3MEPEHHE PAIUATLHOTO GUEHHS HEBO3MOXHO HITH HerlenecoobpasHo. Obuimit
JOTYCK COOCHOCTH B AMAMETPAIbHOM BBIPAXEHHH CNENYeT NPUHUMATb
PaBHbIM 00LieMy ONYCKY pagnaabHoro Guenus.
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6. Yxasanue o0ux JOMYCKOB Ha Yeprexax

6.1. Ccbuika Ha obuide gonyckd ¢opmel W pacnonoxenus no I'OCT
30893.2-2002 gomkHa comepXkaTh:

*» 0003HaUEHHE CTAHJAPTA,

* KJIACC TOYHOCTH 081X JonyckoB hopMbl ¥ pacnionoxenus. Hanpumep:

"O6wue aonycku popmsl M pacnonoxenus — F'OCT 30893.2-K"

unn "TOCT 30893.2-K".

6.2. Ceblnka Ha obuie RONyCKH pa3Mepos, GOpMbl U PaCToONOXeHHs
JOJDKHA BKJTFOYaTh o0IMit HoMep 06OMX CTAHAAPTOB Ha oOLKe JONMYCKH,
obo3HaueHue obuux gomyckoe pasmepos no 'OCT... .1 u o6o3HaueHue
obwux ponyckos popmsl u pacnonoxenus no FOCT 30893.2-2002.

Hanpumep: "O6une gonycku no F'OCT 30893.2-mK"

unu "I'OCT 30893.2-mK"

(m — xJ1acc TOYHOCTH "cpegHUit" OOLIUX QOMYCKOB JIMHEHHBIX pa3MepOB
no 'OCT 30893.1, K - xjacc TOYHOCTH OOIMX ZOMYcKoB (GopMbl U
pacnonoxenus no F'OCT 30893.2).

IIpumep yxasaHua oOIHMX OMYCKOB Ha YEPTEXKE U MX HHTEPNpETALUH
npHuBeAeH B pa3x. 9.

7. Omxknonenun opmsl, 0zpanuNusaemsle noseM donycka pamepa wu
donyckamu opuenmayuu

7.1. [ins anemenmoe ¢ yka3arHbuIMU Ha YepMEdCe NPeQenbHbMU OTKIOHEHUS-
MU DA3MepOo8 U HeyKa3aKHbIMU OONYCKaMu @QopMel Oonyckaromca aobble
OMKAOHEHUR HOopMbl 6 Npedenax noaa OONycKa pasmepa paccmampueaemo2o
SNeMEHMA.

Yenosus, ozpanunusaiowjue OMKIOHEHUR (HOPMbI, COOMEEMCMEYIOM
onpedenenuio npedenvhsix pamepos no I'OCT 25346.

7.2. OmxnoHerun Qopmbl, o2paruyusaemvle nonem OONYcKa pasmepa, u
HAUOORBUIUE FHAYEHUA DINLLX OIMKTIOHEHUL, B03MONCHbIE NPU NOTHOM UCHOTb306a-
HUU OONYCKa pazmepa, npugedeHsl 6 mabi. 4.

7.3. Ozpanuveriue omxaoHenull GoOpmMbl QONYCKOM DAIMEPA BOIMOICHO NPU
CReQyIowuX YC08UAX KORMPONA Pa3Mepa:

* ONA YUNUHOPUNECKUX U HAOCKUX INeMenmog (nyHkmul 1 u 2, nepevucnenue
a) mabn. 4) pasmep Inemerma (d unu h) 00RXHCeH KOHMPOIUPOSAMbCS NO
npedeny MaKCUMyMa Mmamepuana (NpoxXoOHOMy npedeny) cpeocmsoM,
USMEPUMETEHAR NOGEPXHOCb KOMAPO20 UMeem (hopmbl RAPHOU COeOUHACMO
Oemanu U ONUHY, PABHYIO ONUHE COEOUHEHUA, NO NPEOENY MUHUMYMA MAMEPUAnQ
(HenpoxooHOMy npedeny) — O6yXMOYeuUHsIM CPEOCMBOM 80 8CEX’ MOYKax
NOBEPXHOCHIY WAL IUHUY,

* O” NAOCKUX nogepxHocmeit (nyHkm 2, nepevucnenue 6) mabn. 4) pasmep
h (Mexcoy paccmampusaemoti nogepxrHocmovio (npaMoi) u opy2oti noéepxHo-
CMblO, NpUHUMaemMoll 3a 6a3y) O0NXHCeH KOHMPOUPOSAMbCA 80 6CEX” MOYKAX

! Monyckaerea KOHTPOTL B HEKOTOPBIX XAPAKTEPHBIX TOUKAX.
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4. Omxnonenus gopmui, ozpanunusaemsie nonem 0ORycKa pamepa,

U HAUBOTLUIUE IHAYEHUR IMUX omxaoHenut,

BOIMONCHBIE RPU NOTHOM UCNOBIO8aRUU ()onycka paimepa

Buo omxnonenun Honyck paimepa,
opmui o2panuvusaoufuli om- Scxua EFpax
KAOHeHUe GopMbt
1. Omxaone- Honycx ouamempa EF, =1Ty
Hle Om YUnuHO- YuAuHOpuYecKkoti no-
puyHocmu, xpyz- sepxocmu IT;
Rocmu u npodins
npoJoALIHO20 Ceve-
HUR
g A €
R bE
2. Omxaone- a) donyck paime- E
Hue om naockocm- | pa (wupunbl, monuu- W
HOCMU U NPAMO- Hbt) paccmampu- : w 1 :5
AuneRHocmu 8aeMO20 INEMenma %
T, £ / /
EFM =17 Tll
6) Honycx paime- !
pa Mexcoy paccmam- &
PusaeMoil NOCKOCMbIO
{(npamoit} u Opyzoii E' i
naockocmsio IT), e

Hpumevanue Bmabuuye npunamst caeoyrowue obosnavenun: EF,, . —naubons-
utee 3HAYEHUE OMKAOHEHUS OPMbL, BO3MOMCHOE NPU NORHOM UCNObI0EAHUY OONYCKA
pasmepa, IT c undexcom — donyck pasmepa, ykasannozo UHOEKCOM.

PaccMampusaemoi nosepxrocmi wunu auruy. OmxaoHeHus (hopMul nosepxrocmu,
npunsmoil 3a 6azy NPU KOHMPONe, He BbIAGITIOMCS, MAK KaK IMa HO8EPXHOCNTb
3amenAemca npunezaioweti niockocmyio. Ilpu nHeobxooumocmu ee omKioHeHUR
Popmbl HOpMUPYIOM OMOERBHO.

7.4. Ina wacmublx 64008 OMKIOHEeHUll (opmbl, yKasarmublx 6 nyHkme |
mabn. 4, Makux Kaxk OBANLHOCMb, 02PAHKA C HeMmHbIM YUCAOM Zpahel,
KOHYC006pasnOCMb, BouK000pasHocy U cednoobpasnocms, naubonvuiee
803MOXCHOE OMKAOHeHUe Gopmbr pasro 0,51T .

7.5. Ipugedennsie 6 maba. 4 HAUBOTLLUUE OMKNONENUA POPMBL YHUMBIBAIOMCA
BpU QHAMU3E UX GMUAHUA HQ pabomy U30enus u oyerxke Heobxooumocmu 6
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HA3HAYeHUU OMOenbHO20, Gonee dcecmkozo donycka gopmel. QOHaxo onu He
OOMHCHBL UCHONB30BAMBCA UFZ0MOSUMETEM 8 Kadecmee 0onycka jopmol, max
KaKx npyu 3mom He Oydem 3anaca Ha Opy2zue cocmasasiowjue OOnycKka paimepa
(cMelyerue HAcMpoUiKU CMAHKA HA DA3MED, TMEMNEPAIMYPHbIe UIMEHEHUA
pasmepa u op. ).

7.6. [lna anemeHmos, OAs KOMOPHIX UHOUBUOYANLHO YKA3aHbL CONYCKU
opuermayun (NapaiiensHOCMLL, NEPREHOUKYIADHOCHIU, HAKAOHA,), 06Ul donyck
NROCKOCIMHOCIU W RPAMOAUHEIIHOCIU pager OONYCKY OpUEHMayuu, HO He
domxcen npegviams HaveHuii maon. 1.

7.7. Ha 3apybexcnbix wepmedcax u ¢ Opy20il mexHuxeckoti 0oKymenmayuu
mpeboBaHus No OZPAHUYEHUIO OMKIOHeRUl DOPMBI, Ycmanosaentsie 6 7.1,
npeononazaromcs 8 CAeOVIOWUX CAYYaRX.

* Ha vepmedicax, codepxcawgux ccviaky na cmanoapm HCO 8015 muna
"Tolerancing I1SO 8015" ("Hanecernue donycxos no HCO 8015");

ONA INEMEHNIOS, Y KOMOPHIX PAIMED C YKA3AHHBIMU NPeOebHbIMU ONKAOHEHU-
Amu Oononnen cumgonom (E), nanpumep 40 H7 (E);

O 6CEX INEMEHMOB € PKAIAHHBIMU OMKIOHEHUAMU PAIMEPOB U HEYKA3AHMHbI-
MU OONYCKaMu HOPMbI, ecau CCbUIKa Ha obujue donycku dononrena 6yxeoii E,
Hanpumep:

"Tolerancing ISO 8015 ( Hanecerue oonyckog no HCO 8015)

General tolerances ISO 2768-mK-E"  (O6wue donycxu no HCO 2768 mK-E)

* Ha Yepmescax, we codepicaumux ccouiky wa cmarnoapm HCO 8015, ona
EMEHNMOE C YKAIAHHLIMU NPEOeTbHBIMU OMKIOREHUAMYU PAMEDPOS U HEYKa3aH-
HbIMU QONYCKamMu popmbl.

8. IlpuHuMnbl HA3HAYMEHHs OOIMX XOMYycKOB GopMbl
H PACTIOJIOXKeHHS TIOBEPXHOCTeH

8.1. DmeMeHThI AeTaNeil UMEIOT pa3Mephbl U TEOMETPHYECKHE XapaKTEPHCTH-
x4 (dhopma, pacnonoxeHHe) moBepxHocTeil. DyHkuus neraneil Tpebyer
YCTAHOBJIEHUS TPeNeJIbHbIX OTKJIOHEHHH pa3MepoB, AOMycKOB (GOpMbI U
PacloNOXKEHUS DJIEMEHTOB, MNpEBBIIEHHE KOTOPBIX MOXET MPHUBECTH K
HapyLIeHHIO 3TOH PyHKLUH.

OrpaHuyeHHe pa3MepOB U FeOMETPHH 3JIEMEHTOB HAa YEPTEXE JOJDKHO
ObITh MOJIHLIM H MOHUMATHCA OJHO3HAYHO: HE JOJIKHO ObITh PA3HOYTEHHH
1 POH3BOJILHOTO HCTOJIKOBAHHA TpeGOBaHHH TP H3TOTOBJIEHHH H KOHTPOJE.

Hcnonb3oBanue o6KX AONYCKOB Pa3MepPOB, (POPMBI, PacIiOnOXeHHs
CO3[aeT peaibHble NPEANOChINKH I pelIeHHs 3TOH 3aJa4H.

8.2. 3HaueHus oOWMX DONYCKOB (GOPMbI U PACTIONIOXKEHUS YCTAHOBAEHbI
MO KilaccaM TOYHOCTH, XapaKTepU3YIOWHM pa3iHyHble YPOBHU 0ObI4HOM
NPOM3BOACTBEHHON TOYHOCTH, XOCTHraeMol Ge3 NpUMeHeHHs AOMOIHUTENb-
Holt 06paboTkH noebileHHOH TouHOCTH. BRIGOD KMacca ToYHOCTH ocylLe-
CTBJIIOT ¢ YYETOM GYHKLMOHANBHBIX TPeOOBaHUH K JETANIH H BO3MOXHOCTEH
NIPOH3BOJCTRA.
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8.3. Ecin no pyHKUMOHATBHBIM TpeGOBaHUSM 1 37IEMEHTA HEOOXO UMb
JAONYCKH, MEHBIIKME YeM OBLIME AOMYCKH, TO OHHM AOJDKHBI YKA3bIBATLCS Ha
4EPTEXKE HEMOCPEACTBEHHO LI JAHHOrO JIEMEHTA.

3T0 e OTHOCHTCS U K CITy4asM, KOria OBIMM JOMYCKOM HE MOTYT ObITb
OTOBOPEHbI BCE YCIOBHA, HEOOXOMWUMBbIC M OrpaHUYEHHA OTKIOHEHHH
(OPMBI M PaCTIONONEHHS ITEMEHTA, HATIPHUMEP JOfYCK PACMONONKEHHA JOKEH
OTHOCUThCS K Base, oTAMUHON OT ykazaunoii 8 FOCT 30893.2-2002, unn
MOXET ObITb 3aBUCHMBIM U T.I.

Honycku dopms! ¥ pacnonioxenus, Ha kotopsie TOCT 30893.2-2002 ne
PacpoOCTPAHAETCA, MPU HEOOXORMMOCTH MX OTPAHHYEHHS AOJDKHBI ObITH
yKa3aHbl Ha YEPTEXe, MHa4e OHM MOTYT OCTaTbCH HEOrPAHHUYEHHBIMH.

8.4. YBennueHue 10MycKOB CBEPX MPHHATHIX 3HAYEHU OBIHMX HOMTYCKOB
06bIYHO HE AaeT 3KOHOMHMYECKHX MPEUMYILECTB MTPH U3COTOBJIEHHH.

Hanpumep, ecii npu M3roToBJIEHNH 2JIeMeHTa quaMeTpom 2520,1 MM 1
JnuHoit 80 MM ¢ obmum gonyckoM pasmepa no I"OCT 30893.1 mo knaccy
TOYHOCTH M M oOwWKMMHU Aonyckamu ¢opmel U pacnonoxenus no N'OCT
30893.2-2002 no xmaccy toudoctd H (0,1 MM mis npamonuHeiiHOCTH,
KpYIJIOCTH M pajitaiibHOT0 H1eHus) o6bI4Has TOYHOCTh MPOM3BOACTBA PaBHA
WM TpeBbllIacT yKa3aHHblE JOMYCKH, TO yCTaHOBIIEHHE Gosiee rpy6bix
JOTYCKOB /18 JaHHOT'O MPOM3BOACTBA He MPEACTABIAET HHTEPECA.

B Tex ciyuasx, xoraa Konyck, NpeBbillalomnil 001Kt JOTyCK, BCe e AaeT
IKOHOMHIO NIPH U3TOTOBIEHUHM H MOXET ObITh paspelieH HCXOAs 13 GyHKLHK
JETaN{, ero YKa3blBalOT HEMOCPEACTBEHHO HA YePTEXe, HANPUMED AOMYCK
KPYIJIOCTH JUIS GONBIIOrO U TOHKOTO KOMbLA.

8.5. IIpumeHeHHe OGIMX AOMYCKOB HAET CIEAYIOUINE IPEUMYIICCTBA!

* YepTEeXH Jerye YMUTAIOTCA, obneryaerca cBA3b C MOJNB30OBATENEM
4yepTeXaMHU;

* KOHCTPYKTOP 3KOHOMHT BpPeMs 3a CHET UCKITIOUYEHHS JETalbHbIX PacieTOB
JONYCKOB; AOCTATOYHO TOJHKO 3HATh, YTO JONYCK, HCXOAS U3 QYHKLHOHAb-
HOTO Ha3HaueHHUA AeTanu, 6oJblie uiK paBeH obiuleMy JONyCKy;

* YEPTEXKH YETKO MOKA3bIBAKOT, KAKHE IIEMEHTBI MOTYT ObITh H3TOTOBJIEHBI
Opd OOBLIYHBLIX BO3MOXHOCTSX Mpoliecca, YTo obnerdyaer ynpasieHue
KauecTBOM 61arogaps yMeHbLIECHHIO YPOBHA KOHTPOJIS 3THX 3IEMEHTOB;

* OCTAJIbHbIE JIEMEHTHI, KOTOPbIE HMEOT HHANBUIYANILHO yKa3aHHBIE
JONYCKH, 10 60mb1le 4acTH OTHOCATCS K TAKMM, T KOTOPbIX MX (pYHKLHA
TpeOyeT OTHOCHTENbHO MaJIbIX JONYCKOB H KOTOPbIE, CIER0BATENbHO, MOLYT
TpeboBaTh OCOOBIX YCHIMH NpPH HU3COTOBIEHHH; 3TO OOCTOATENLCTBO
obneruaer MIaHUPOBAaHWE NPOM3BOJACTBA M MOMOraer ciyxbe KOHTpPONIA
Ka4yecTBa NpH aHaJIH3€e TpeboBaHHIH K KOHTPOIIK,

* 11 pabOTHHUKOB CITyX6 cHabXeHUA U CyOnoAPSIYMKOB yNpoILaeTcs
paboTa 110 3aKJIF04YEHHIO JOTOBOPOB, TAK KaK 06bIYHAA MPOU3BOXCTBEHHAS
TOYHOCTb H3BECTHA IO 3aKITIOYeHH KOHTPAKTOB; 3TO YCTPAHSET TAKXKE CIIOPb
MEXAy NOCTABIMKOM M MOTPeOMTENEM TIPH [TOCTaBKaxX MPOAYKUHH, TaK KaK
YepTEeXH, C TOUKH 3PEHUA TPEOOBAHUH, SBJIIOTCA MOTHBIMH.
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IlepeuncneHHble NPEUMYLLECTBA MPUMEHEHMA OOIMX AOMYCKOB OyayT
MPOSABATLCS B MOJNHOW Mepe, eClM eCTh YBEPEHHOCTH B TOM, 4TO 00LyHe
AOMNYCcKK He OYAyT MpeBbILEHbI MPH HITOTOBJIEHHM, T.€. YTO OOBIYHAS
MPOM3BOACTBEHHAA TOYHOCTb HAHHOrO Mpou3BoAacTBa obecneuynsaer
cobmofeHne o6WHX AOMYCKOB, YKa3aHHbIX HA HePTEKaXx.

[To3TOMY MPOM3BOACTBY PEKOMEHYETCA:

* OnpeAcnATb ¢ MOMOLILIO M3IMEPEHMH, KaKOBa Ui Hero OObIMHAas
MPON3BOACTBEHHAS TOYHOCTb;

* py NpHEMKe YepTexeld oOpaaTe BHUMaHHE HA TO, 4TOOBI YKa3aHHbIE
B HHX OOlMe HOMYCKH COOTBETCTBOBANM MJIH MPEBBILIAIM €00 OOBIYHYIO
MPOU3BOJCTBEHHYIO TOYHOCTD,

* KOHTPOIIMPOBATh BbIGOPOUHO OTKIOHEHHS GOPMBI M PACMONOKEHHUSA
3MEMEHTOB ¢ ObWMMHK pomyckamu, H4TOObl yBeauTncd, uTO OOBIYHAS
MPOH3BOACTBEHHAA TOYHOCTD HE OTIJIOHAETCA OT NEPBOHAYAJILHO YCTAHOBJIEH-
HOH.

8.6. [Topxon K Ha3HAUEHHIO OOLKMX AOMYCKOB IPEANONATAET, YTO B PANE
Cl1y4aeB JOMYCK, BBITEKAKOUIMH U3 (PYHKLIMOHANLHBIX TPEOOBAHKM, NPEBBILLAET
obwwmii gonyck. ITosToMy ciyyaiiHoe npeBbllleHHe OOILEro AOMYycKa s
KaKoro-imbo 3neMeHTa He BCera NPUBOANT K HAPYIIEHUIO (YHKINM AETANIN.

Buixoz oTKIOHeHHI GOPMBI ¥ PACHONOKEHUS 1eMeHTa 3a OO1IMi JonyCK
He JOJDKEH BECTH K aBTOMATMYECKOMY 3a6paKOBAHMIO AETANM, €CNIM He
HapylleHa Cnoco6HOCTh AeTalH K GyHKLIHOHMPOBAHHIO.

9. Hpnmep YKalaHus o0umx AONTYCKOB HA YEPTEXE H HX HHTEprIpeTauuH

(pnc. 1, 2)
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Ofuwe aonycst no FOCT 30893.2 — mHY

Puc. 1. Tpumep yxkasauns ofinmx JonycxoB Ha YepTexke

D - o6o3nauenue ofmHX AONYCKOB PA3MEPOB M0 KJ1accy ToMHOCTH "cpeannit” mo FT'OCT
30893.1; H ~ obossauetne xnacca TOYHOCTH OGRIMX AONYCKOB GOPMb! ¥ PaCIONOKEHRS N0
HacTOAWEMY CTAHAAPTY.
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Puc. 2. MnTepnperauns obuux nonyckos:

1. Jonycky, 3aKTI0NEHHbIC B OKPYXXHOCTH MIIH IIPSIMOYTONbHBIE paMkiu (M306pakeHHnie
WTPUXNYHKTHPHBIMHK INHUAMY ¢ IBYMS UITPHXAMMN), KBAAIOTCS OCIIMME, DTH LOMYCKH TOKHE
aBTOMATHYECKH JOCTHTATbCA NPH MEXaHUYECKOH 06paloTKe B NPOH3BOLCTRE, 00LIYHAS TOYHOCTD
KxoToporo paBHa unu seite, yem no FOCT 30893.2 ~ mH; Takne QonyckH, Kak MpasuIo, e

TpeGyIOT KOHTPOIA.
2. B unTepnperauuM packpbiThl He Bce OGLIME AOMYCKH, B YacTHOCTH, Ha TE¢ BHIM

OTKJIOHEHHIt ¢Oprl H PACNONIOKEHHA, KOTOPLIC OFPAHHYHBAIOTCA YKA3AHHBIMH HIIN ofiuMHu
AoNlyckaMH Ha JpYTHE BHIOL OTKIIOHEHHH, HanmpuMep, AONYCKH paiHallbHOIO Gnenus
OrpaHHYHBAKT TAKXKE OTKIIOHEHHS OT KPYIJIOCTH

INPHIOXEHHUE B

HU3MEHEHMUS, BHECEHHBIE B I'OCT 2.309-73
"ECKJI. OBO3HAYEHUS IIIEPOXOBATOCTHU
ITIOBEPXHOCTEH"

MexrocyzapcTBeHHBIM COBETOM MO CTaHAAPTU3aUMH, METPOIOTHY H
cepTHPHKAUMK yCTAaHOBJIEH CPOK BBEAEHHA H3MeHeHuit — ¢ | auBapa 2005 r.

W3menenns kacaroTcs Kak 0603HaYeHHs IEPOXOBATOCTH MOBEPXHOCTEI,
T&K | MPaBHJI NX HaHeceHKA Ha yepTex (cM. MY C Ne 3. 2003 r.).

MexrocynapcrseHtbiii crangapt I'OCT 2.309 moaHoCTIO COOTBETCTBYET

craugapty UCO 1302.

1. OGo3na4esne ePOXOBATOCTH MOBEPXHOCTES

IllepoxoBaTocTs MOBEPXHOCTEH 0OO3HAYAIOT Ha 4YepTexXe WA BCEX
BLINOJIHAEMBIX 110 JAHHOMY YEPTEXY MOBEPXHOCTEH H3NENNs, HE3aBUCUMO OT
METOOB HX 00pa3oBaHH, KPOME NMOBEPXHOCTEH, IIEPOXOBATOCT KOTOPBIX
He 00ycioBneHa TpeOOBaHHIMH KOHCTPYKUMH,
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Cnocob o6paboTan NOBEPXHOCTH CprKTypa 0603Haqeﬂuﬂ

Nonka sHaxa H{NSK) APYIB ACHIONHKTENbHLIG
YKB33HUR LWEPOXOBATOCTH MOBEPXHO-

TH NpPHBEAEHA Ha puc. l.
Basosan pnura no MOCT 2789-7d/ ¢ P o p

=R > (apaverpo) wepoxowars.  [1PY MPHMEHEHHUH 3HaKa Ge3
/] ¢t o FOCT 2789-73 yKa3aHHs mapaMeTpa u cro-

coba obpaboTiu ero usobpa-
Yenoanos o6o3Haverue *awT 6e3 MoNKH.
HATPARNEHNA KEPOBHOCTER B 0603HaueHuy wepoxo-
BATOCTH MOBEPXHOCTH OpH-
MEHAIOT OJMH W3 3HAKOB,
n3obpaxeHHbIX Ha pHc. 2.
BbicoTa A nomkHa GpiTh Npubn3UTENbHO PaBHA MPHMEHAEMO HA YepTexXe
BbICOTe Lndp pazmepubix uncel, Boicora H paBua (1,5...5)h. Tonuuna muuni
3HAKOB JOJDKHA ObITb NpUOIU3MTENBLHO PABHA MOJIOBUHE TOJLUMHBI CIUTOIHOM
OCHOBHOM JIMHUH, MPUMEHsEMOM Ha YepTexe. B 0603HaYeHnH WEPOXOBATOCTH
[OBEPXHOCTH, CNIoco6 06paboTku KOTOPOR KOHCTPYKTOPOM He YCTAHABIIMBA-
€TCs, MPUMEHAIOT 3HAaK 1Mo puc. 2, a. B oGo3HaueHMH IEPOXOBATOCTH
MOBEPXHOCTH, KOTOPas AOIDKHA ObITh 06pa3oBaHa TONLKO yAATEHHEM CIIOM
Marepuana, MPUMEHsIOT 3HaK 110 puc. 2, 6. B o6o3HaueHnH LiiepoXOBAaTOCTH
NOBEPXHOCTH, KoTopas AoMKHA ObITb oOpa3zoBaHa 0e3 ymaneHus clos
MaTepualna, IPUMEHRIOT 3HAK MO PHUC. 2, 8 C yKa3aHHEeM 3HAYEHUs MapaMeTpa
LIEPOXOBATOCTH.

[ToBepxHOCTH neTany, U3TOTOBJIAEMON M3 MaTepHalia ONpPEeAENEHHOrO
npotuIn U pasmepa, He NOLAEKALLHE MO JaHHOMY YEPTEXY JAONOHUTENbHOMR
obpaboTke, JOMXKHBI ObITb OTMEUYEHBI 3HAKOM MO pHC. 2, ¢ Oe3 yka3aHus
napaMeTpa wepoxosatoctu. COCTOSHNE NOBEPXHOCTH, 0003HAUEHHOH TAKUM
3HaKOM, JOIDKHO COOTBETCTBOBAaTb TpeOOBAHMAM, YCTAHOBIEHHBIM
COOTBETCTBYIOLUUM CTAHAAPTOM MJIH TEXHUYECKUMH YCIIOBUSMH, WIIH APYTHM
IOKYMEHTOM, IPUYeM HA 3TOT JOKYMEHT JOJDKHA ObITb IPUBeIeHA CCbINIKa,
HanpuMep, B BUAE YKa3aHHi COpTaMeHTa MaTepuana B rpade 3 ocHOBHOM
Haanucu veprexa no FOCT 2.104-68.

3uauenue napamerpa wepoxosatoctu no FOCT 2789-73 ykaswiBaior B
0003HaueHNH 11EPOXOBATO-
CTH MOCNe COOTBETCTBYIO-

HIEr0 CHMBOJIA, HATPHMED:

= = = Ra 0,4, Rmax 6,3; Sm 0,63

= = = 15, 70; 5 0,032; Rz 50. B npu-
' a) 6) 8)

Puc. 1

g g mepe Iy 70 ykazaHa OTHOCH-
TeNbHas ONOpHAs ANMHHA IPO-

¢uns 1, = 70 % npu yposue

" ceueHus npoduns p = 50 %,

Puc. 2
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ITpu yka3aHuu HauboIbILEro 3HayeHus napaMmerpa IEPOXOBATOCTH B
0603HAUEHHH NPHBOLAT MAPAMETP LIEPOXOBATOCTH 6€3 MpeelbHbIX
OTKJIOHEHWH, HanpUMep:

VRa 0,4; \/Rz 50.

TIpu yka3anuu HAMMCHBILErO 3HAYEHHA MAPAMETDA IEPOXOBATOCTH NOCIE
obo3HaueHHs mapaMeTpa CIEAyeT YKa3bIBaThL "min", Hanpumep:

\VRa 3,2min; \/Rz S0min.

Ipu ykazaHuM Juana3’oHa 3HAYCHWUHA [apameTpa LIEPOXOBAaTOCTH
MOBEPXHOCTH B 0603HAYEHUH LIEPOXOBATOCTH MPUBOIAT MPeAebl 3HAUEHUI
napaMeTpa, pa3Melias uX B B¢ CTPOKH, HRTIpUMep:

Ra 0.8; Rz 0,10; Rmax 0,80; ¢, S0.
0,4 0,05 0,32 70

B BepxHe# cTpoke NPUBOAAT 3HAYEHHE NApaMeTPa, COOTBETCTBYIOLIEE
6osee rpy0do# LEPOXOBATOCTH.

[Tpu yka3aHH¥ HOMHHANbLHOTO 3HAYEHUA MAPaMETPa IIEPOXOBATOCTH
MOBEPXHOCTH B OOO3HAYEHHH MPHUBOMAT 3TO 3HAHEHHE C MPEAENbHBIMH
otknoHenusmu no FOCT 2789-73, HanpuMep:

Ra 1420 %; Rz 100_,4.,; Sm 0,632 %; 1o, 70220 %.

IIpu yka3zauuu OBYX U GONee NapaMeTPoB LIEPOXOBATOCTH MOBEPXHOCTH
» 0603HaYEHNH IIEPOXOBATOCTH 3HAYEHHS TRPAMETPOB 32MUCHIBAIOT CBEPXY
BHU3 B NOPSAKE, PEACTABICHHOM HA pHc. 3 (cM. Takke puc. ).

fMapamemp Bsicomss nepo8rocmeu npogurs [Ra 0,1
flapamemp wiaza HepoBHOCMeEU APOPUAR 0,8/sm 0,063
040

OmAocumensHaa onoPHAR OAUHE NPOPUIR 0,25/ts, 80£10%

Puc.3

Ilpu HOpMHpPOBaHMHM TpeGOBaHWK K IIEPOXOBATOCTH MOBEPXHOCTH
napamerpaMH Ra, Rz, Rmax 6a30By0 AfnHY B 0003H2YEHNH LIEPOXOBATOCTH
He IIPUBOJIAT, €CIIH OHA COOTBETCTBYET yKA3aKHOM B MPUMIOXeHHH | rocCTt
2789-73 nns BLIOpAaHHOTO 3HRYEHUS NlAPAMETPA UIEPOXOBATOCTH.

YcnoBHble 0603HAYEHUA HAMPABIEHWS HEPOBHOCTEH NOIDKHB] COOTBETCTEO-

BaTh MPUBEACHHLIM B Tabnuue.
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Tunbt HanpaBneHns OGosHaveHue Tunb HanpaBIeHHR O6o3nayenne
HepoBHOCTelH HEPOBHOCTEN

B COOTBETCTBMHM ¢ BHECEHHBIMH HW3MEHEHHMIMH Tabivua KOMONHEHA
o603HaveHUEM:

Tunsl HanpapIeHHs HEPOBHOCTEN O6osnayenue

RV

YcnoBHble 0603HaueHNS HANPABIEHHS HEPOBHOCTEH NTPUBOJAT HA YEPTEXKE
MpH HeOOXOJAUMOCTH.

BoicoTa 3Haka ycnoBHOrO 0003HayeHMs HANpaBIEeHHd HEPOBHOCTed
JomkHa ObITh MpUGNHM3NTENBHO paBHa h. ToNuHa NUHUA 3HAKa NOJDKHA
6bITe NPHOIMINTENBHO PABHA NOJIOBUHE TONUIMHB! CIUIOWIHOK OCHOBHOM
JIMHUY,

Bun 06paboTxn NoBepXHOCTH YKa3bIBalOT B 0603HAUEHHH LIEPOXOBATOCTH
TOJILKO B CNy4asX, KOTJAA OH ABJAETCA €AMHCTBEHHBIM, NIPUMEHUMBIM VIS
nonyueHns TpebyeMoro KkauecTsa noBepxXHOCTH (puc. 4).

JonyckaeTcs NMpUMEHATb ynpouleHHoe 0603HaueHUe LEPOXOBATOCTH
NOBEPXHOCTEN € Pa3bACHEHUEM €TO B TEXHUYECKUX TPeOOBAHUAX YEPTEXaA 110
npUMepy, YKazaHHOMY Ha pHc. 5.

floaupoBoms
V@ =M U8/Ra04
[lonupo8ame ~ Ral0#
VM Ra 0,025 Ve 2,5/1,60
Puc. 4 Puc.5
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2. ITpapuia nanecenus: 0603HaAEHHH
IEPOXOBATOCTH MOBEPXHOCTEH HA YePTeRAX

O603H24€HNA WIEPOXOBATOCTH MOBEPXHOCTEH HAa H300PaXKEHHUN H3LeUs
pacnonaraloT Ha JTHHHAX KOHTYPA, BLIHOCHBIX THHHAX (M0 BO3MOXHOCTH
Gre K pa3sMepHO JINHUK) WIIH HA MIOJIKAX JIMHMI-BeIHOCOK. Jonyckaerca
NpH HEOCTATKE MECTa pacrojaraTe 00O3HAYEHHE ILEPOXOBATOCTH Ha
Pa3MEPHBIX JIMHUAX HUIIH HA HX MPOAOIDKEHHUAX, HA paMKe Jonycka GopMbl,
4 TaKXKe Pa3pbiBaTh BBIHOCHYIO THHUIO (pHC. 6).

Ob603Hauenns IEPOXOBATOCTH NOBEPXHOCTH, B KOTOPBIX 3HAK HMEET
MOJIKY, PACMONAraloT OTHOCHTENIbHO OCHOBHOH HAAMNCH YepTeXa TaK, KaK
noka3aHo Ha puc. 7 1 §, a ecay 3HaK He MMEeT MONKHU, TO TAK, KaK [0Ka3aHo
Ha puc. 9. Ilpu pacronoxeHuH MOBEPXHOCTH B 3aAIUTPHUXOBAHHOW 30HE
0603Ha4YeHHE HAHOCAT TOJIbKO Ha MOJIKE THHUU-BBIHOCKH.

ITpu yxazaHnu OOMHAKOBOH 1IEPOXOBATOCTH OIS BCEX MOBEpXHOCTEMH
n3aenus 0603HayeH e WIEPOXOBATOCTH OMEILAIOT B MPABOM BEPXHEM YLy
yepTexa U Ha W300paskeHUH He HAHOCAT, pic. 10. Pasmeps! 4 TONUMHA TUHAIH
3HaKa B 0003HaYeHNH LIEPOXOBATOCTH, BLIHECEHHOM B NPaBbIil BepXHUH yron
yepTexa, JOJKHBI ObITh MPHONMM3HUTENLHO B 1,5 pasa Gonblue, yeM B 060-
3HAYEHHAX, HAHECEHHBIX Ha H306paXKeHUH.

Obo3HadgeHye UIepOXOBATOCTH, OAMHAKOBOH AJIA 4AaCTH MOBEPXHOCTeH
M3JENNs, MOXET ObITb MOMEILEHO B MPaBOM BerHeM yroy depTexa (puc. 11,
12) BMecTe ¢ ycnoBHLIM 0Go3HauendeMm (V). DTO O3HAYaeT, 4TO Bce
MOBEPXHOCTH, Ha KOTOPLIX Ha M300pa’keHHH He HaHeceHb! 0603HAuYeHUs
ILIEPOXOBATOCTH HIIH 3HAK Q’H [TOJDKHBI UMETh LIEPOXOBATOCTh, YKA3aHHYIO
nepe/ yCIOBHBIM oGosﬂaquueM (V). Pasmepsl 3HaKa, B3ATOrO B ckobku, 101
XHbI ObITb OAUHAKOBLIMH C pa3MepaMd 3HAKOB, HAaHeCeHHbIX Ha H300pa-
KEHUH.

Ecnu iepoxoBarocTb 0AHOH K TOM Xe MOBEPXHOCTH Pa3fM4YHA HA OT/IENb-
HBIX Y4aCcTKax, TO 3TH Y4aCTKH pa3rpaHN4YHBAIOT CIUIOWHON TOHKOH JMHHEN
¢ HaHECEHHEM COOTBETCTBYIOLIMX pa3MepoB M 0003HaueHHH 11ePOXOBATOCTH

e H=
£ g% 3

Puc. 6 Puc. 7 Puc. 8
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Rz 50,

Puc. 12
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Rz 80

VAz 50(V)

—

Puec. 11

Ae JZ

(puc. 13, a). Yepes zawtpu
XOBaHHYIO 30HY JIMHHIO FPaHu-
bl MEXTY YYaCTKaMH He IpOBO-
At (puc. 13, 6).

O6o3naueHue LIEPOXOBATO-
cTH pabouMXx MOBEPXHOCTEH
3yObeB 3y64aTbIX KOJIEC, IBOJIb-
BEHTHBIX LIJIMLEB U T.I., €CJIH HA
4yepTexXe He NpPHUBENEH MX Mpo-
¢unb, YCIOBHO HAHOCAT Ha
JMMHHH  JEeIUTENbHOH  mo-
BepXHOCTH (pHc. 14, a—6), a ans
rITOGOUAHBIX YEPBAKOB H COMPH-
XKEHHBIX ¢ HUMH KoJleC — Ha JIH-
HUH PpacyeTHOH OKPYXHOCTH
(puc. 14, 2).

O603HaueHue 1LIEPOXOBATOCTH NOBEPXHOCTH PO pPe3nbbl HAHOCAT
no obuiMM mnpaBuiam INpu usobpaxeHun npoduns (puc. 15, @), uan
YCIIOBHO Ha BLIHOCHO# IMHUH IS yKa3aHUA pazMepa pe3sOsl (puc. 15, 6-0),
Ha pa3MepHON JHHHM WIH Ha e NpoJoDkeHHH (pHC. 15, e). 3Hakom "*"
Ha pHc. 15, 0 OTMeHEHO MECTO HaHeceHHs 0603Ha4EHNA Pe3bObl.

\/=0,8/Rz0.2

\/Ra 37

Ra0 \/RaJ,2

= B

a)

Puc. 13



Rz 12,5 /P

8)

9
Rz25 Ra25
@ff HEH 18t
a) a) s) )
X v/ Rmax 12,
o
3) t)
Puc. 15

Ecny epoxoBaToCTh MOBEPXHOCTEH, 06pasyoLIMX KOHTYP, JOIDKHA ObITh
OJIMHAKOBOM’, 00603HaYeHHE EPOXOBATOCTH HAHOCAT OMH Pa3 B COOTHBE-
TCTBMM ¢ puc. 16. JuaMerp BcrnomoraTenbHoro 3Haka () — 4..5 mm. B
0003HaueHNd OAMHAKOBOHM LIEPOXOBATOCTH TIOBEPXHOCTeM, NIaBHO

TepeXoAAIMX OAHA B IPYryIo, 3Hak O He MpUBoaAT (puc. 17).
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A@ Puc. 18

Pnc. 17

Pnc. 16

Obo3HaueHHe OOMHAKOBOH 1IEPOXOBATOCTH MOBEPXHOCTH CIOXHOM
KOHQHIypaUHUK AOMyCKAaeTcs NPUBOAUTb B TEXHHYECKHX TpeGoBaHUAX
YepTexa co ceblikoii Ha 6ykBeHHOE 0603HaYEeHE MOBEPXHOCTH, HAIPUMED:

"HlepoxoBarocth nosepxHocTH A — VRa 04; VRz 50.

Iipu 3ToM GykBeHHOEe 06O3HauEHHE MOBEPXHOCTH HAHOCAT HA NOJIKE
JIMHAK-BBIHOCKH, MIPOBEIEHHOI OT YTONEHHON ITPUXNYHKTHPHOM! NHHMH,
KOTOPo# 06BOIST MOBEPXHOCTb Ha paccToAHuM 0,8...1 MM OT IMHUM KOHTYpa

(puc. 18).



HOPEAMETHBIN YKABATEJ

A
ABTOMATH3AUMS IPOEKTHPOBAHUA 417, 419 432
b
Bobbiuku 233, 237
boater 241, 511
B

Banel, auamerper 43

- KOHLEBBIE YYaCTKH LIHIHHAPHUYECKHE CO MIMOHOYHBIM HazoM 259
- - - - LUTHLUeBbie 261

- - - - KOHHueckue 263

- Matepuansl 273

- pacueT Ha CTaTHYECKyIo npousocts 273, 296

- pacyeT Ha CONpOTHUBRIEHUE ycTanocTy 279, 297

- IPHMeEp pacueTa JoIMycKoB GopMsl U pacnionioxeHds 383, 388
Banbl-LiecTepHH, KOHCTpyupoBanue 92, 325, 328, 330, 334
Buntsl kpenexHsie 512, 513

- ycTaHoBouHble 515, 516

Boguno 204, 205

BonHoebie 3yGuateie nepegaun 219

- - - NOALUIMITHYKH UIAPHKOBbIC paidasibHble I8 Kya4KOBOIO r'eHeparopa
227,228

r
Taiiky kpyrabie uyuessie 483
- wiecturpanusie 267, 515
[anrenu 259, 260, 282

A

JluameTpsl otBepcTHA nox Sontel 241

- - TIO/1 KPeneXXHbie BUHTbI 241

Honbsxk, pazmepbr 89

Tonycku obwme 524, 533, 534

Homycku pasMepoB, YHCIOBBIE 3HaueHHs 481, 482

- - cTeneHb TOYHOCTH 386

- OpMBI K PACTIONOKEHHS, OCHOBHbIE MoHATHA 363, 533, 534



- - - ycnioBHble 0603HaueHuns 368
- - - yucIioBble 3Hauenus 380
- - - pacyer 388
3
3anucka noscHUTeNbHas, obuue TpeboBanus 458
3Be3NI0YKM /I POJTMKOBBIX M BTYJIOUHBIX uenei, pabounit ueprex
118,413,414
- Ui 3ybuathix Lenei, pabounii yeprexx 119, 415
3y6uarble KoJieca, aBTOMAaTH3MPOBAHHOE NPOeKTUPoBaHue 432
- Moy 22 L
- nepenavm KOHHYecKue, BiGOp Marepuana u TepMuyeckoii obpabotku 16
- - - ponyckaeMble HanpsokeHus 19
- - - onyckH hopmsl v pacnonoxkenus 395, 533
- - - OTIpefie/IeHHe OCHOBHbIX NapaMeTpoB 27
- - - cHJBl B 3auennenny 31
- - UMIMHIpPHYECKHE, BbIOOp MaTepnana u TepMuueckoit obpabotku 16
- - - lonycKaeMble HanpskeHus 19
- - - nonycku popMel ¥ pacnonoxenus 391, 533
- - - onpejieJieHe OCHOBHbIX NapameTpoB 20
- - - cHnbl B 3auennenun 24
- ppe3bl, AHaMeTpht 94

K
KanaBku s Beixoaa nonbska 89
- - - (pe3bl B IIEBPOHHBIX 3yOuaTeix konecax §8
- - - unKudoBaNbHOro kpyra 167
Konbua npys>xunneie ynopuble ninockue 152,491, 492
Kppiinku mokoB 245, 246
- IOJIUMIIHUKOB 3aKiaaHele 176
- - npuBepTHble 173

M
MamxeTsl pe3HHOBBIC apMHPOBaHHble A1 BasioB 189, 494
Macna, Bot6op 179
Macnoykazarenu 187
Marepuans cMazounsie 522
MydTel NprBOAOB, KOMNEHCHPYIOLIME BO3MOXKHOCTH 346
- uenHele 346

550



- YIIpyrye BTyJIOUYHO-NIJIbLIeBble 348
- o 3Be3104KOH 351
- ¢ TopoobpasHo#t o6onoukoit 352

0
Onops! Banos miasawowme S1, 153, 163
- - pukcupyromme 51, 152
OcHoBHas HaANMKCH AN TEKCTOBBIX JOKYMEHTOB 457
- - IS HepTexeit 456, 457 '
Otaywmner 188, 247

11
[epenaun, koadgduunest nonesHoro neicreus 7
- MepeaToyHble ukcna §
- BBIOOP CTENeHn TOYHOCTH 25
Ilepeyenb cTaHAAPTOB HA OCHOBHBIE MAaTepHAILI AeTaneh 517
- HOpMAaTHBHO-TEXHHYECKOH TOKYMEHTAllMH Ha CMA30YHBIE MATEPHAIbI
522
TloauIMNRMKKM KayeHHsA, BbIYEPYMBAHHE BHYTPEHHEH KOHCTPYKIHM
169, 170
- - BoIbop 49
- - ANs KyNa4KOBOro reHeparopa 227,228
- - KpenjIeHHe Ha BaXy U B kopnyce 149, 152
- - MOHTaX U AeMOHTaX 145
- - Harpy3Ka SkBuBaJieHTHas 137, 139
---ocepas 136
- - ocaaku Konew 142, 294, 307
- - npumeps! noabopa 214, 289, 291, 304, 317,319
- - pecypc 141
- - crioco0bl peryanpoBaHus 3a3opa 156 - 160
- - CXeMbl YCTAROBKH 51
IIpenensHuie OTKIOHEHHS pa3MepoB 361, 524
IIpobka kouuyeckas 186
- umnuHApHyeckas 186
IpoexTupoanue ¢ momowsio O9BM 16, 387, 392, 401, 406, 410, 417,
419, 425
[Iporouku ans Beixoaa pe3pGoobpasyromero HHCTPYMeHTa 264

551



P
PasMepbl HopMaJibHBIE JIHHENHBIE 481
- ceoboaubie 361, 362
- pyHKUMOHANbHBIE 361
- uenoyune 361,363
Peakuum onop, onpeaenenue 131, 132, 286, 302, 314
PerynupoBanue 3y6uaThix KoHHMueCKHX nepenay 103
- MOJIUMITHUKOB KavyeHus 156
- UepBAYHBIX nepegay 104
Penxyxtops! BonHoBble 231
- KOHMYECKHE, NMPUMeEp pacueTa H KoHCTpyupoBanus 75, 300, 311
- IUlaHeTapHbie, IIPHMeEpP pacyeTa U KoHcTpyupopauua 206, 212, 217
- cxeMmbt 12,196,219
- UWIHHAPHYECKHE, NPHUMED pacyeTa U KOHCTpyHpoBaHus 56, 284, 299
- yepBAYHbIE, IPUMED pacyeTa M KOHcTpyupopanua 83, 309, 322, 323
PoaukonoalinneuKy KoHUYecKUe oaHopaaueie 50, 504 — 506
- - - npumep pacueta 292, 305, 315, 317
- - ¢ GonpLIMM yrIoM KOHycHocTH 505
- - ¢ ynopHbiM 6OPTOM Ha Hapy’>KHOM KoJbite 506
- paayanbHbie ¢ KOPOTKUMHU LUHIMHAPHYECKHMH ponrkamu 50, 501, 502

C
Caapubie wBbl, 0603HavyeHus 375
CucreMsl aBTOMaTH3MpOBaHHOTO npoekrupoBauus (CAIIP) 417
Cwma3sbipanue nepefay (3y0Ouarsix, yepBsaunbix) 178
- noawunHukos 182
Coenuuenns ¢ HaTAroM, NnpuMep pacueta 126, 284, 312
- uIpneBslie 122
- - npaMobouHble, puMep pacueta 125,213
- - 3BOJIbBEHTHBIE 125
- WINOHOuHbIE, MpuMep pacuera 121,213, 286,301, 313
Creunduxauus 465,470,471

T

Tepmuueckas o6pabotka, 0603HaueHHe Ha yepTexax 374
Tabnuua napamerpor 3ybuaroro Benua 389, 392, 396, 399
Texauueckue Tpebosanusa 379, 476, 480, 524, 532
TexHuueckas xapakrepuctuka 476, 480

552



Y
ViuoTHenns xom6uHupoBaHHble 195
- nabupuuThele 193
- MawxeTnnle 189, 494
- TopuoBsle 191
- ueHTpobexHele 195
- weneevie 193
VYnpasnenue nepeasHxHbIMA getanamu 104
- - - pa3mepbl NepeBOAHBIX KaMHel 107

L]
®acka, pazmepst 86, 259
Mpe3a ans Hape3aHus 3yObeB LMAMHAPHYECKHX Konec, pasmepbl 94
- - IpAMOOOUHBIX LIIMLEB, pa3Mepbl 262

9
Yepeaky, koHcTpykuuu 98, 332
- nonyckd Gopmbl 1 pacnionoxenus 383, 398, 532
Yepaauxbie nepenaun, BbiGop Matepuana 34, 36
- - Jonyckaembie Hanpsokenua 35, 37
- - onpejiesieHHe OCHOBHBIX napameTpoB 37
- - CUJTBI B 3auerieHun 40
YepTexy, HaHeceHHe HaiNHCeH, TexHuveckux TpeboBaHuit ® Tabnuiy
378, 524, 532
----pan 380,383, 387
- ---13Be3gouka 413
- - - - KoJleco 3ybuaToe uuauHApHdeckoe 389, 391, 392
----- koHnueckoe 391, 395, 396
----- yepsguHoe 389, 397, 401
- - - - Kpbilitka ipuBepTHas 409, 410
- ---crakas 403, 406
- ---yepBsk 383, 398,399
----1kus 411,412

111a#i6et koHuessie 486
- CTOTOPHbIE NpYXHHHBIE 514
- - MHOrOJ1anm4aThie 484

553



- ynnotHutensusle 192, 495

HlapvkonoAIKMIHUKY paauanbHele OXHOpAAHBIE 49, 497

- - - npuMep pacyeta 289

- - - CO CTOMOPHON KaHABKOI Ha Hapy>XHOM konbue 498

- - cepuueckue nByxpsausie 214, 500

- paqHaibHO-YNOPHbie oHopsaHbie 50, 503

IlepoxosaTtocTs NOBEPXHOCTH, 0003HaYeHHE HA YepTexax 370, 541
- - pexoMeHAyeMble apameTpst 372

1lxusbl peMennsix nepenau 113, 115

IInuuessie coenuuenus 122

- npsAMo6oYHble, KOHCTPYKIIMA K pasMepsl 123, 489

~ 3BOJIbBCHTHbIE, KOHCTPYKLMS W pasMephl 123, 490

HlInuneku 513

HInoHkn npusMatuyeckue 121, 488

LlInoHouHsle coenHeHns, MpuMep pacuera 121,213, 286, 301, 313
Hltngtel konuueckue 487

- HwIMHApHUYeckue 488

2
Onextpoasuraren, suibop 6, 10, 56, 67, 76
- cepun AUIP 507, 508
- OCHOBHbIe pa3mepht 508, 509
Ocku3nbtit npoexr 43, 53, 56, 66, 67, 75, 76, 83, 212
Omops! MOMeHTOB 295



OI'VIABJIEHUE

TIPEAMCIIOBHE . . .. o ittt e i it e e cieanans

I'nasa 1. Beibop 3nexTpoasurateis. Kunemarudeckue pacue-
Tel. Onpeaenenne BPAlIAOIIHX MOMEHTOB HA BAJIAX

1.1. BoIGOp 3NEKTPOABHIATEIMA - . . .ot ee et enaen s
1.2, KHHEMATHUYECKHE PACUETBl . . o v oo v v eees i i enn s
1.3. Onpenenexye BpallalOIIUX MOMEHTOB Ha Bajlax . . . . . .
I'maBa 2. PacueTuI HEPeAAY . . . ..ot viv i iieeneanns
2.1. PacueT 3y0UaThIX MEPEAAY . . . . v vine e v
2.1.1. PacyeT UIMTHHAPUHECKHX 3y0UaTHIX mepeaay . . . . . . .
2.1.2. PacyeT KOHMYECKHX 3yOuaThIX mepesay . . ... ... ...
2.2. PacHeT YePBAUHBIX TIEPEHAY . . o v ot vevver v veensnnn
2.3. PacueTsl APYrUX THIOB HEPEARY . o o oo vvvnvrennn s
I'nasa 3. JcKH3HOE NPOEKTHPOBAHME . . . ... ...............

11
14
16
16
20
27
34
43
43

3.1. Jluametprt BasioB. PaccTOSHHA Mex Iy IETANAMH niepe-

3.2. BeiOop THNA MOALIMITHUKA . .« + v oo evreeeeniannnnns
3.3. CxeMbl YCTAHOBKH MOJIIUITHHKOB . . ..o ov v v vvnnn ..
3.4. [Ipumepsl pacueToB U pa3paboTKH 3CKU3HBIX [POCKTOB

3.4.1. PacueT ¥ 3CKH3HOEe NPOEKTUPOBAHHE IUIMHIpHUE-
CKOr'O 3y64aTOrO PEAYKTOPA « « v o vt v v eeeenvnnn

3.4.2. PacueT ¥ 3CKH3HOE MPOECKTHPOBAHHE KOHHYECKOTO
3y6UATOrO PEAYKTOPA . .« veeaaaaenaeannnnnns

3.4.3. PacueT U 3CKH3HOE NPOEKTHPOBAHHE YEPBAYHOIO pe-
1§ % (] o

I'napa 4. KoHcTpyHpoBaHHe 3y04yaTbIX, YePBHYHBLIX KoJiec,
YepBHUKOB, LIKHBOB H 3BE3M0YEK . . . ..............

4.1. lunuuapudeckue 3yOuaTsic KOJeca BHELIHEro 3auer-

43
49
51
53

56

67

76

84

555



4.2. lunmuuapuueckye 3ybuaThie Koneca BHYTPEHHETO 3a-

RT3 101 5151 - O 88
4.3. Brokr 3y0HATBIX KOJIEC . . . ot v vie e eeenen s 89
4.4, KoHrueckre 3y04aThIE KOJTECA . .+« o v v veevvneen o 90
4.5, BaIBIMECTEPHH « . oo vt oo et vee i, 92
4.6. UepBAYHBIC KOJIECA .+ v« o oo e v tvveneennrnnnens 94
4.7. KoHCTpyKTHBHBIE GOPMBI UEPBAKOB . . . oo vt ve .. 98
4.8. YCTaHOBKA KOJIEC HABANAX « « ¢ oot e i eeieennns 99
4.9. PerynuposaHue 0CeBOro MOJOXKEHHA KOAEC . .. . ... ... 102
4.10. Ynipasneune NepeABWKHBIMUA JICTANAMH . . . .. ... ... 104
4.11. KonctpynposaHue WUKMBOB PEMEHHBIX NEpeay . . . . . 113
4.12. KoHcTpyHpoBaHHE 3Be3104EK HEMHBIX Tlepenay . . . . . 118
Faasa S. CoeHHEHHUS BAI-CTYNHHA . . . .. .. ..oonvvnnnenon., 121
5.1. LLINOHOYHBIC COEUHBHMSA . . .+ v oo veeeennenvn . 121
5.2. Hlnvuesble COBAMHEHHUS . . . . ... oo, 122
53.CoeAMHEHHUA CHATATOM . . ... o0 iii e eaanu s 126
I'naBa 6. Koncrpyuporanue NOAIWHIHHKOBLIX Y3J10B . . . . . ... 131
6.1. Onpeenexue cus, HarPyYXKAOLUX MOAIMIHUKH . . . . . 131

6.2. [loa6op NoALIKMHUKOB MO CTATUYECKOH MPy30MOABEM-
HOCTH . .\ v et e e ettt e e e e e i 136

6.3. [Ton6op NOALIMITHKKOB 10 AMHAMHYECKOH rpy30TIons-
EMHOCTH .« & o voetete vt e et ter e, 138
6.4. Buibop nccanok Kojen MOAWMIIHUKOB . . . .. ......... 142
6.5. MoHTaOX U AEMOHTAXK MOAIIHUITHUKOB . . .. v v v v e e 145
6.6. Kpensienre NOALIMIHUKOB HABANAX . . oo\ oo vv o vn e n s 149
6.7. Kpenjenue NOALUNMHHUKOB B KOPITYCE . ... oo v o vvns .. 152
6.8. PerynupoBaHHe MOALMITHUKOB . . . .. oo vvnnnsn. 156
6.9. KoHCTpyHpoBaHMe OIIOp BalOB KOHMYECKUX LiecTepeH 160
6.10. KoHcTpyrpoBaHue oflop BalOB-YEPBAKOB . . . ... .. .. 161
6.11. Onopsl MNaBAIOWIMX BATOB . . ..\ v v v vvreenanann 163

556



6.12. Onopsl COOCHO PacMOIOKEHHBIX BANOB . . . ... ... ...
6.13. KoHcTpykTHBHOE 0(hopMIIEHHE NOCATOUHBIX MECT . . .
6.14. BrluepurBaHue BHYTpeHHeH KOHCTPYKLHMH IOJLUMII-

7.1. KOHCTpYHPOBAHME CTAKAHOB . .. . ... ...\vevenne..
7.2. KoHcTpyHpoBaHHe KpPBILIEK MOMMITHAKOB . . . ... .. ..
I'xasa 8. CmaibiBaHne, cMa304HbIE YCTPOHCTBA H Y10 THEHHS
8.1. CmasbiBaHMe 3yOUaThiX U YCPBAYHBIX Mepejay . . . . . . .
8.2. CMa3pIBaHHE MOJIUHIHBKOB . . . oo vv e eeeaannn..
8.3. CMa304HBIC YCTPOHCTBA . . .. .o ov v iie i enn
8.4, VIIIOTHUTENBHBIE YCTPOUCTBA .« . o v v oo e een s
I'nasa 9. Pacuer H KOHCTPYHPOBAHHE ILIAHETAPHBLIX MEpeay
9.1. KHHEMaTHYECKUHA PaCUeT . . o . oot vn v v vn e e
9.2 CHIOBOM PACHET .+« v vv vt inieiei e ennens
9.3. KoHcTpyupoBaHHe IUIaHETaPHBIX Mepeaad .. .. ......

9.4, Tlpumep pacueTa U KOHCTPYHPOBAHKSA MOTOP-peXYK-
TOpa C MIaHeTapHoM nepegaded . .. ...............

T'aasa 10. Pacuer # KOHCTPYHpOBaHHE BOJHOBBIX nepeaay
10.1. OCHOBHBIE CXEMBI TIEPEHAY . . . o v v v v e v v e s
10.2. BoiGop napamMeTpoB 3aHETUIEHHMS . .« oo v vnn v vns
10.3. KonctpyupoBaHue ruOKHX M XKeCTKHX Kolec . . ... ...
10.4. KoncTpynpoBaHve reHepaTopa BOJH . .. ..o v ven -
10.5. Tennoso#i pexxuM H cMa3biBaHHE BOJHOBOH Nepenavu
10.6. IIpumepb! KOHCTPYKLHIA BOAHOBBIX N€peaayd . . .. .. ..

T'aaBa 11. KOpnycHBIC JTAMH . .. ........vvvrureannnnnnns
11.1. Kopnyca LWIHHAPHYECKUX PEXYKTOPOB . . ... ... ...

11.2. KoHndeckve M KOHMYECKO-LIMJIMHAPHYECKHE peayK-

167

169

171
171
173
178
178
182
185
189
196
196
198
201

206
219
219
220
222
226
229
230
232
233

247

557



11.3. YepBAUHBIE PEAYKTOPBE . . . . oo evennevanennnns 249

11.4. Kopriyca niaHeTapHBIX H BOTHOBBIX PEIYKTOPOB . ... 233
11.5. Kopryca KOPOOOK MEPEAAU . . . . v v vveveunanennns 253
11.6. OdopmieHre MeCT COeJHHEHHS KOpIyca ¢ uiaHuem
DNMEKTPOMBUTATEIIA « ¢ o o oo v v vveiir e ennennenns 255
11.7. CBapHBIE KOPITYCA . . .. vt ov v evnssninaaannens 257
I'naBa 12. KOHCTPYHPOBAHHE, BAJIOB . . ... .. ...oovvvvnnonn 259
12.1. KOHIEBbIE YYACTKH BAIIOB . . . o oo vvvnnnennnnns 259
12.2. YcraHoBKa JeTaneif Ha KOHUEBbIX YYaCTKax BaloB . .. 264
12.3. KOHCTPYKIMH BRIIOB . .« . vt v v nneannaeannnnnns 267
12.4. PacueTsl BA/IOB HATIPOUHOCTD . « « . oo v e nvvnn s 272
I'nasa 13. Ilpumepbl KOHCTPYRPOBAHHUSA PEAYKTOPOB . . . . .. .. 284
13.1. KoncTpyupoBanHe LHIRBApHYecKoro 3ybuaroro pe-
117 4 o]+ RO 284
13.2. KoHcTpyupoBaH{e kOHHuecKoro 3ybuaroro pexykropa 300
13.3. KoncTpyHpoBaHue YepBAYHOro peAyKTOpa . .. .. .. .. 309
I'1aBa 14. IIpuMepsl KOHCTPYKLHIl Y3J10B 3y064YaThix H uep-
BSYUHBIX ITEPEIAY . . .« oo oo vennninaneasnnns 324
14.1. BxopHblie (OBICTPOXOAHBIE) BATBI . . . v o oo v vvnvn s 324
14.2. IIpOMEXKYTOUHBIE BABL . . . . oot vvveennevrennnns 333
14.3. Beixoasble (THXOXOMHBIE) BAMTBE . . . oo v vveuennnnnn 338
TRaBa 15. MyPThl ... ..o 345
15.1. YcTaHOBKa MOMYMYGDT HABAMAX . . . v vvvvnvevnnnnn 345
15.2. KoMmeHcHpYIOIHe MyBThI . ..o vviiiiieaaannn s 346
I'1aBa 16. BoimoiHenne yeprexed gerajed . ............... 357
16.1. OOLIME MOMOMKEHHMA . « . o oo v iinevienvnnaennnns 357
16.2. 3aJaHHE PABMEPOB . « . .o vt eeie et e s 359
16.3. [IpeenbHbIe OTKIIOHEHHS PA3MEPOB . . oo vvveerv v s 361
16.4. Jlonycku ¢OpMbI M AOIYCKH PacIONIOKEHHS NOBEPX-
5 (o152 L= % O P 363

558



16.5. I1lepoxoBaTOCTh MOBEPXHOCTEH « . o o« v v eennn
16.6. Obo3HaueHKe TepMHUYECKOH 00paboTKH . ... ... ... ..
16.7. OB03HAYEHHE CBAPHBIX LUBOB . . o . v vv v e vnnsenns

16.8. PacrionoxxeHue Ha uepTexxe AeTand pasMepo, 060-
3HaueHuH 0a3, J0myckoB GopMbl M PACTIONONEHHS,
LIEpOXOBATOCTH M TEXHMYECKHUX TpeGoBaHHMH . . . . . ..

16.9. Paboune YepTe>kKU TUIMOBBIX ACTANEH . . .. ..o vvenr -
16.9.1. Bansl, BaJlbI-IUECTEPHH, YEPBAKH . . . . .. ..o core .-

16.9.2. 3ybuaTslie UHIHHAPHYECKHE, KOHUYECKHE U YepBAd-
HbIE KOJIECA, YEPBAKH . . .. ..ot vvnen e ans

169.3. CTAKAHBL . « . . vttt i ittt it iiineeeenns
16.9.4. KpbIlLKH MONIIHITHUKOB KAYEHHA . . . ... .0\ vvnnnn
1695 IHKHBBI . . .. .ot i i
16.9.6.3BE3TOUKH . . .. o vttt it i
I'naBa 17. ABromaTH3al(Hi KOHCTPYKTOPCKHX pador . .. ... ..

17.1. Onementsl CAIIP u uX Hcnosb3oBaHHE NPH KyPCOBOM
NPOEKTUPOBAHMH 1O JACTAIAM MALLHH . . . .. .. ... ...

17.2. ONTUMH3aMOHHOE MTPOEKTHPOBAHKE . . . ... oo vt

17.3. AsTOMaTU3HPOBAHHOE NIPOEKTHPOBaHNE UHIIMHIpHYE-
CKUX 3YOUATBIX KOJIEC . . .o v i v iiie e aunn,

17.3.1. ®opmupoBaHHe reoMeTpuyeckoro obpasza (KoHCT-
PYHPOBAHHE) . ¢ o ot teeiie i iiinieeinesneeens

17.3.2. BHIMONHEHHE YEPTEMA KOMECA . . oo v v e en e e

17.3.3. Coxpauenue yepTexa, co3faHHe OaHka MpoeKkToB

17.3.4. PenaktupoBanue yepTexxa cpeacrsamu AutoCAD
Inaba 18. OopMiaeHHEe MPOEKTA . .. . ... ...,

18.1. Buasl uanennii ¥ KOHCTPYKTOPCKHX JOKyMEHTOB, KX
OBOBHAYEHHE . . . ot oee et eeiie e ieeennns

18.2. OCHOBHBIC HAZIIHCH .« « « + v o v v v oo et eeeeaaneannn
18.3. CocTaBneHue NMOACHUTEILHOM 3aIHCKH . . ... .......
18.4. CocrtaBneHue cnieqrpUKatmi . . .. ................

378
380
380

389
402
407
411
413
417

417
419

432

438
446
452
453
453



18.5. Odopmitenne cOOPOUHOTO FEPTEXKA . . .. . v oo v v v 473

18.6. OdopmiteHue Jepreka OOIMErO BHAA . . . . ... .o vn .. 477
I'nasa 19. CopaBousbIe TAGABIBI . ... .....ovvvnnnvnnn e 481
CIIMCOK JIUTEPATYPBE . « o o ¢ v vt v e veeineennenneennesonananes 522
TIDHMAOKEHHME A. . .. ittt i iiiiiiiie e aannnns 524
Ilpunoxkenue b. .. ...... .. ... oo il 532
IMpunoxerne B. . ....... oo ittt 541
IIpefMeTHBIA YKABATEID . . . ..o vv v vt ienennrnnsonnoeannns 549

Vaebuoe n3ganne

Hynaes Iletp ®enoposud,
Jlenuxos Oner IlaBnoBu4

JAETAJIA MAIIIMH. KYPCOBOE IIPOEKTHPOBAHHE

Juuensus HJ Ne 05672 or 22.08.01 .

Penaxropri: C. M. Maxeesa, A. A. Kyauxoea, J{. A. Enuceeg
XynoxecrsenHuilt penaxrop I. H. Ianuywina
Koppexrop M. A. Bapexas
HHxeHeph! 10 KOMIIBIOTEPHOMY MaKETHPOBAHHIO!

H. B. Egceega, I'. 10. Kopabenvruxosa, M. A. Quramosa

Cnaso B Ha6op 18.05.04. ITogmucaxo B neyars 31.05.04
®opmar 60 x 88/16. Bymara odcernas. 'apuutypa Times.
Ieuats opcernas. Yen. ned. 34,3, Yenkp-otT. 34,3
Yu.-3a. 1. 32,00. Tupax 5000 oxs3, 3axas Ne 10292

OAO "HzparemscTBo *MammuHocTpoeHue ™
107076, Mocksa, CtpoMuiHckuil nep., 4

OpHryHan MakeT NOArOTOBIEH B M3ZATEIBCKO-IOMUrpadHIeckoM UeHTpe
TaMB0BCKOro rocyaapcTBeHHOT0 TEXHHYECKOI0 YHHBEPCHTETA
392000, r. Tamb0B, yn. Coberckas, 106, x. 104

Orneqarano s FYII T " Tunorpadus "Hayka" PAH
121099, r. Mocksa, Llly6uncknit nep., 6



