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MMPEANCIOBHUE

3a mocieqHHe TOAbl B XMMHYECKOH NMPOMBIIUICHHOCTH HaOJItoaaeTcs
TEHJICHLIUS Ha TTOCTOSIHHOE COBEPIICHCTBOBAHUE U YCIIOKHEHUE TEXHOJIOT'U-
4yeckoro obopyznoBaHus. PazpaboTka HOBOro M MOJIEpHHM3ALMS CYILECTBYIO-
mero oOOpyZOBaHMS, YBEIMUYCHHE IPOW3BOAWTEIBHOCTH AamMapaTypel M
pacuMpeHre HOMEHKIIATYphI IIepepadaThIBaeMbIX BEIIECTB COIPOBOXKAAIOTCS
MIOBBIIIEHUEM MOIIHOCTEH almapaTroB W MAIlWH, POCTOM HMX (YHKIMOHAIb-
HBIX BO3MOXHOCTEH M KOHCTPYKTHBHOTO MHOT000pa3sus, BHEIPEHUEM
CPEACTB KOHTPOJIS M aBTOMATH3aIWHU. 3HAYNUTEIHHO BO3POCIH HWHTECHCHB-
HOCTh XMMHKO-TEXHOJIOTHIECKUX IIPOIECCOB M TPEeOOBaHUSA K YHUCTOTE HPO-
JOYKTOB. YKa3aHHbIe (DaKTOPbI B COBOKYITHOCTH CO3Jal0T KAYeCTBEHHO HOBBIE
ycnoBus (HYHKIIMOHHPOBAHUS OOBEKTOB XHMHUCCKOW MPOMBIIUICHHOCTH, B
KOTOPBIX BEAYyIas pOJib NIPUHAMIEKUT UHKEHEPY-TEXHOIIOTY.

[MpodeccronanpHas AesTEIbHOCTh HHKEHEPA-TEXHOJIOTa Ha COBPEMEH-
HOM XHMHUYECKOM MPEANPHUATHU BKIIOYAET TPU Kpyra BOMPOCOB: Oezomac-
HYIO 9KCIUTyaTallMI0 XUMHYECKOTO 000pYyI0BaHHMsI, COBEPIIICHCTBOBAHUE TEX-
HOJIOTMYECKHX IPOIECCOB HAa JACHCTBYIONIMX YCTAHOBKAX M y4acTHE B pa3pa-
06oTke HOBOTO OOOpyHOBaHWS. Bce mepedncneHHble cepbl ACATEIBHOCTH
MIPEATIONaraoT MHPOKOEe NPUMEHEHHE METOJOB THIIOBBIX PacdeToB 000py-
JIOBaHUS KaK MPOBEPOYHOr0, TAK M MPOEKTHOro xapaktepa [16, 19, 20, 21].
[TosTOMy mpouHBIe 3HAHHS B 3TOH 00JACTH BO MHOTOM ONPEAENSIOT KBAJIH-
(bMKaLMOHHBIH YPOBEHBb OyIyLIEro CrielualnucTa.

KypcoBoit mpoekt no «[IpuknagHoli MexaHUKe» — TEepPBBINA CEPbEe3HBIN
mar Ha OyTH OCBOCHUSA CTyJACHTaMU METOAOB U IMPUEMOB PEAJILHOTO IIPO-
MBIIIUIEHHOTO TPOEKTHPOBaHUs. OH TakKe SBISETCS MEPBBIM CPEAr APYTHX
KYpPCOBBIX HPOEKTOB I10 BaYKHEHUIIINIM pasaeiaM XUMHKO-TCXHOJIOTHUICCKOTO
oOpazoBanust. IMeHHO 1Mo3TOMY Ha Kadeape MEeXaHUKH, TAe CTYIEHThI U3y-
yaoT «[IpuKiaHyl0 MEXaHUKy», KypcOBOMY IPOEKTHPOBAHMIO IPHUIACTCS
ocoboe 3HaueHHe. O4YeHb XOTEIOCHh OBbI, YTOOBI M CTYJICHTHI HACTPOMIHCH
COOTBETCTBYIOIINM 00pa3oM, HaunHasl paboTy HaJ mpoekToM. [Ipu 3ToM um
CJIElyeT YYUTHIBATh, YTO KYpPCOBOE NPOEKTHPOBAHME, SBIISISICH Hanboiee 3¢-
(exTHBHOHN (OPMOI caMOCTOATENHHOM paboThl B yueOHOM Hpoliecce, Mo3Bo-
nsier OyaylmeMy TEXHOJIOTY IIOJIydHTh SICHOE TpeJCTaBIeHHE Kak O co0-
CTBCHHBIX 3aJa4dax IpHu pa3pa60TI<e, CO3JJTaHNU U DKCIITyaTalluu TEXHOJIOTU-
YECKOTO 000pyIOBaHUs, TaK U 00 0COOEHHOCTAX PabOTHI TEXHOJIOTA KaK TeX-
HUYECKOTO PYKOBOJUTEIS Ha IIPOU3BOJICTBE.

Temarnka KypcoBOTO IPOEKTa — ammaparsl ¢ MEIIaIKaMH — BEIOpaHa He
ciIydaifHO. AmmapaTsl ¢ MEXaHHYECKMMH NEepEeMENINBAIONINME yCTPOHCTBA-
MU SBJISIIOTCSI CaMBIMH PAaclpOCTPAHCHHBIMH B XUMHYECKOM M B CMEXHBIX
OTpacisiX NPOMBIIIIEHHOCTH. OHH MOTYT CIIy)KHTh OCHOBOH almapaTypHOTro
opopmiieHuss  ans  OOJBLIOrO  YHWciaa  Pa3sHOOOPa3HBIX  XHUMHKO-



TEXHOJIOTUYECKUX MPOLECCOB (HAaNpUMep, IepeMEIINBaHUs, PACTBOPEHHUS,
9KCTpakiuy, puoramwu u T. A.). C METOIUIECKOH TOUKH 3pEHHS TAKUe aria-
paThl TakKe O4eHb YHOOHBI, MOCKOIBKY BKJIIOYAIOT MHOTHE 3JIEMEHTHI (KOp-
myc, (IaHLEBL, JIOK, IITYILEPhl, OIIOPBI, POTOP M €ro NPHBOJI, My(THI, YIUIOT-
HEHU), LIUPOKO NMPUMEHsIeMble B MalllMHAX U anmnapaTax Jpyrux Taios. [1o-
3TOMY METOJIBl pacyeTa ATHUX 3JIEMEHTOB, PACCMOTPEHHBIC B HACTOSIIEM
y4eOHOM MMOCOOUH, UMEIOT TOCTATOYHO OOIIHIA XapaKkTep.

Hacrosiiiee m3paHue MOATrOTOBICHO AJISL CTYJIEHTOB 3a04YHOH (hopMBbI
0o0y4eHUs] ¥ NPECTaBIsIeT COOOH COKpAIleHHBIH BapuaHT Ooliee TOJHOTO
nocobust «[Ipukitananas Mexanuka» 2013 r. [17] Owno mo cBoeit popme mpu-
Ommkaercs K (opMe PeaIbHOTO MPOMBIIUIEHHOTO IPOSKTHPOBAHHS CO BCEMHU
OCHOBHBIMHU 3TallaMH, NpE€AYCMOTPEHHBIMU rOCY[[apCTBCHHI)IM CTaHZ[apTOM.
Kpome TOro, Bce METOAWKH THIIOBBIX PAacYeTOB II0 OCHOBHBIM KPHTEPHIM
paboTOCIOCOOHOCTH CKOPPEKTHPOBAaHBI C y4eTOM COBPEMEHHOW Hay4yHO-
TEXHUYECKOH JHUTEepaTyphl M IOCIEIHHX HW3MECHEHUH B CTaHIapTax. AJro-
PHUTMBI pacyeToOB alaiTHPOBAHBI K YPOBHIO CTYICHUECKOH pabOThI C YETKUM
U3JI0KEHHEM (DH3HYECKHX OCHOB NMPUIIOKEHHBIX K 00BEKTY Harpys3ok. B npu-
JIO)KCHUH TIPHBEICHEI BCe HEOOXOAUMBIE TS BBIITOJIHEHHUS IPOCKTa CBEICHHS
CIPaBOYHOTO XapakTepa M0 KOHCTPYKIHAM M pa3MepaM JJIEMEHTOB ammapa-
TOB C MeIIaJKaMH, a TaK)Ke JaHHbIC, KaCAIOLIUECs] CBOMCTB KOHCTPYKIHOH-
HBIX MaTepUaIoB.

Mo>HO OBITh yBEpPEHHBIM, YTO HacTosIee yueOHoe Mmocobue Mmociy-
KHUT OCHOBOHM Jyisi TPO(ECCHOHAILHOTO OBJIAJICHUSI CTYJEHTAMU METOJaMHt
peLIeHHsT peabHBIX MHXCHEPHBIX 33/1ad M0 NPOMMII0 MPEeaCTOsIIEeH mpak-
THYECKOU JIeATEIBHOCTH.

2019r. H.A. MapuyneBnda
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TlemepOypeckoeo mexHoI02UUecKko20
UHCTUMYMA NOCEAUACMCSL

«Bce npooicekmbl 3e10 ucnpagnvl 0Ovimb
001CHbL, 0abbl KA3HY 3PAUHO He PA30PAMb
u Omeuecmsy ywepba He yunums. Kmo
npodcexmuvl cmanem abvl Kax AANamy, mo-

20 YUHA TUULY U KHYMOM Opamb €110 »
Hemp |

BBEJIEHUE

Oo0mue cBeleHUs 0 MPOEKTUPOBAHUM
TEXHOJIOTHYeCKOro 000pyA0BaHUs

CoBpeMeHHOE TEXHOJIOTHIECKOE OOOpYNOBAaHHE BKIIOYAECT B CeOS
pa3HoO00pa3Hble TEXHUYECKUE YCTPOWCTBA: MAlIMHBI, alllapaThl U MPUOOPHI.
Mawuna 3T0 yCTpOUCTBO, COBEPILAIONIEE MEXaHWUECKUE JBIKCHHUS C 1IENbIO
BBINIOJTHEHHS TIOJIE3HON paboThI 3a cueT npeodpa3oBaHus SHepruu. Kunema-
TUYECKON OCHOBOH 00O} MaIllUHBI SIBISETCS Mexanum, T.€. yCTPOICTBO B
BHUJIE CUCTEMBI Tell, IpeoOpasylolee OBIKEHHE OJHHUX Tell B Ienecoodpas-
HOE€ JABIKEHME ApYrux Teid. llom TepMuUHOM annapam B XUMHYECKOW IIpo-
MBIIIJIEHHOCTH TIOHUMAOT YCTPOHCTBO, B KOTOPOM TEXHOJIOIMYECKHH mpo-
IIecC OCYIIECTBIAETCS 3a CUeT (PU3UKO-XUMHYECKUX NpeBpamenuii. Hekoro-
pBI€ TEXHOJIOTHYECKHE MPOIECCHl MPOTEKAIOT TPH MOBBIMICHHBIX AaBICHUIX
U Temmeparypax oOpabaThIBa€MBIX Cpell, KOTOPble MOTYT OBITh arpeccHB-
HBIMH, TOKCHYHBIMH, B3PBIBOOIACHBIMH, I0’KaPOOIACHBIMH, BKIIOYATh B
ce0st TOpOroCTOsIINEe KOMIIOHEHTHI. Takhe XapaKTepPUCTUKH TEXHOJIOTHYe-
CKUX IPOLECCOB TPEOYIOT MOBBIMICHHON 0€30MacHOCTH M HAJIEKHOCTH 000-
pyAOBaHUsl.

ArnmapaTsl 0OBIYHO OCHAIIAIOTCA PA3IUYHBIMH TETNIOOOMEHHBIMHU
YCTPOWCTBAMHM, MaIllMHAMH, MEXaHHU3MaMH, a TaKkKe MpHOOopaMH M yCTpOH-
CTBaMH, BBITOJTHAIOMNMH (QYHKIIUH KOHTPOJIS, N3MEPEHUS, PErYINPOBAHIS U
ynpasieHus. KOHCTpyKIIMOHHBIE MaTepHaibl, UCIOIb3yeMbIe JUII U3TOTOB-
JICHUS 3JIEMEHTOB 00OPYZOBaHUS, JOJDKHBI 0OecrieunBaTh MPOYHOCTh, KOP-
PO3HOHHYIO CTOMKOCTh U TEPMOCTOMKOCTD B YCIOBUSIX DKCILTyaTalUH.

Ilpoexmuposanue — 3T0 pazpabOTKa OOIIEH KOHCTPYKIIUH N3AEIHS.

Koncmpyuposanue — 310 onpenenenue GopMsl U pa3MepoB BCEX dJie-
MEHTOB 00IeH KOHCTPYKIIUH N3AEIIHS.

IIpoexm — KOMIDIEKC TEKCTOBBIX M Ipa)U4ecKuX TOKYMEHTOB, ITOITY-
YEHHBIX B PE3YyNbTaTe MPOCKTUPOBAHWA M KOHCTPYMPOBAHUS, M TPEIHA-
3HAUEHHBIX [UIS H3TOTOBJIECHUSI, KOHTPOISI U SKCIUTyaTallUH U3ACIIHS.
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IIpu OpPOEKTHPOBAHMU TEXHOJOTHYECKOTO O0OpYyIOBaHHS HEOOXO0-
JIMMO O0ECIIEUYHTh €ro BHICOKOE KaueCmeo, T.€. COBOKYITHOCTh CBOUCTB, 00Y-
CIIOBIHUBAOMINX (YHKIHOHUPOBaHUE OOOPYIOBAHUS B COOTBETCTBUH C €rO
HaszHadeHueM. KauecTBO XapakTepH3yeTcsi: TeXHOJIOTHYecKoil 3(dhexTrBHO-
CThIO, IKOHOMHYHOCTBIO, HAJIGKHOCTBIO, YA0OCTBOM, ITPOCTOTOH B 0OCITYIKH-
BaHWU M DKCIUTyaTallMH, U JPYTUMU CBOMcTBaMU. Texnonozuueckas s¢pghex-
mueHocms ycTpoiicTBa onpenessiercss 3(p(QeKTHBHOCTBIO OCYIIECTBISIEMOTO
TEXHOJIOTUUECKOTO TpoIecca. IKOHOMUUHOCHb ONpesieNseTcs OOIMMHU 3a-
TpaTaMu CPEJCTB Ha MPOCKTUPOBAHKE, M3TOTOBJICHUE, MOHTAXK, JKCILTyaTa-
U0 ¥ YTUIN3AIUI0 O0OPYAOBaHMsS MOCIC MCTCUCHUS €r0 CPOKa CIYXKOBI.
Haoescnocms — 3T0 CBOWCTBO M3MICNHS BBHITIOIHSITH 3aJaHHBIC (QYHKIUH, CO-
XpaHssl CBOM IKCIUTyaTal[MOHHBIC MMOKA3aTeI B 3aJaHHBIX MpEesiaX B TeUC-
HHUE 3a/IaHHOTO CPOKa CIYXObl (B XUMHYECKOW MPOMBIIIICHHOCTH OOBIYHO
10 — 15 ner).

ITpu npoeKTUpOBaHUK HEOOXOAUMO COONIOATH MOCIEI0BATEIbHOCTD
MPOBEJCHUSI MPOCKTHBIX paboT U mpaBmia oQOPMIICHUST TEXHUUECKOH TOKY-
MeHTanuu (MOSICHUTEBHON 3aIMCKH, YepPTexeit).

HopMaTHBHO-TeXHHYeCKasI JOKYMEHTAIUS
IJIS anmapaTypbl, padoTaromeii mox 1aBjJIeHHeM

Ocoboe BHUMaHME NPU NPOEKTUPOBAHWN, M3TOTOBJIEHUH W JKCILTya-
TallMy yIeNseTcsl anmaparaM, pabOTarolIMM I0J] JaBJICHHEM K KOTOPBIM, B
YaCTHOCTH, OTHOCSATCS anmapatsl ¢ MemaikaMyu. Ha Bcex cTagusax co3maHus
1 3KCIUTyaTalliyl ATH anmapaThl JOJDKHBI yIOBIETBOPATh TAKUM JOKYMEHTaM
Kak «lIpasuna ycmpoiicmea u 6e30nacHoll IKCRIyamayuu cocyoos, paboma-
fowux noo oasrenuemy (Ipasura Pocmexnaosopa Poccuu) [4], o0s3atenn-
HBIE JIUISL BCEX NPEIINPHATHH M OpraHU3aldii, MPOSKTUPYIOLIUX, U3rOTaBIH-
BAIOIINX U KCIUTYaTHPYIOIIUX COCYJIBI, pabOoTaloIIHe 0/ 1aBIeHHEM; IoCy-
napcreernble ctanaaptsl ('OCT), nMeronye cuty 3aKoHa; U Apyras HOpMa-
TUBHO-TEXHHYECKasl JOKYMEHTAIMs, paclipocTpaHseMasl Ha JaHHYIO OTpacib
i 3aBoj (orpacieBoit ctanaapt — OCT, axp00M THIOBBIX KOHCTPYKIMH —
ATK; texuuueckue ycnosus — TY; pykoBogsamuil jokyment — PJI; meronu-
yeckue ykazaHus — MY; crannapt npennpustust — CTII unu opranuzanuu —
CTO wu npouee).

IIpaBuma Poctexnanzopa (DemepalibHOM CIyKOBI MO 3KOJIOTHYE-
CKOMY, TEXHOJIOTHYECKOMY M aTOMHOMY Ha/30py) ONPEACISIIOT TpeOOBaHMUS
K YCTPOHCTBY, M3TOTOBJICHHIO, MOHTaXY, PEMOHTY, HCIIBITAHUSIM U HKCILTya-
TallMl COCYJOB, pabOoTaoONINX 0]l MaBICHHEM. 3a HApyIICHWS IPaBHII
PocrexHanzopa npemrycMaTpuBacTCs IMUHAs OTBETCTBEHHOCTD JOJKHOCTHBIX
JIMI ¥ MHKCHEPHO-TEXHUIECKUX PaOOTHHUKOB.



IIpaBuna PocTtexHam3opa pacHpoCTpaHSAIOTCS Ha coCyabl, pabo-
Taromue noa M30bITouHEIM naBieHneM cBbime 0,07 MIla 6e3 ydera ruapo-
CTaTHYECKOTO MaBJICHUS cpelbl. Takue COoCyIbl OIIeKAT 00s3aTeNbHOM pe-
THCTpaluu B opraHax Pocrtexnamzopa. Cocyabl, yCTaHaBIMBaeMBIE Ha OT-
KPBITBIX IUTOMIANKAaX I B OTHENBHBIX 3JaHUAX, MapKUPYIOTCSI W OCHa-
IIaf0TCS TPYOONPOBOIHOM apMaTypoil (BEHTWIH, KpaHBI, 3aBIDKKH, 3aIiop-
HBIC M MPEIOXPAHUTEIBHBIC KJIAIaHbl, W T.IL.), MPUOOpPaMU IS U3MEPCHUS
JIABJICHUS, TEMIIEPATYPhI, YPOBHS KHUIKOCTH.

ITocaenoBaTebHOCTD MPOEKTUPOBAHUSA

KauectBo co3maBaeMoro o060py[oBaHHs 3akjalbIBacTCs Ha CTaIuu
npoekTupoBaHus. llocnenoBaTeIbHOCTh NMPOCKTHPOBAHUS OJDKHA HCKIIIO-
YUTh BO3MOJKHBIE OIIMOKM M o0ecnednTh pa3paboTKy HambOojee ONTHMAb-
HOTO BapHaHTa KOHCTPYKIMH. [IpaBuna mpoeKkTHpoBaHHS U O(OPMIICHUS
KOHCTPYKTOPCKOW JTOKyMeHTauuu cragaaptu3oBanbl. CormacHo ['OCT
2.103-68 ycTaHOBIEHBI CIEAYIOIINE ATAIBI MPOCKTHPOBAHUS HOBOTO 000py-
JOBaHMA: TEXHUYECKOE 3aJaHUe, TEXHUIECKOE IMPEATIOKEHHE (BBITOIHACTCS
IIPU IPOEKTUPOBAHUU 000PYJOBAHUSA U3 HECTAHAAPTHBIX MJIEMEHTOB), 3CKU3-
HBII TPOEKT, TEXHUYECKHH ITPOEKT, paboyasi KOHCTPYKTOPCKas TOKYMEHTa-
s,

WmkeHep XUMHUK-TEXHOJOI Y4YacTBYeT B IPOSKTHPOBAaHHU COBpE-
MEHHOTO TEeXHOJIOTHYECKOT'0 000pyIOBaHUS B KaUECTBE 3aKA3YUKA, KOTOPBIHA
(dbopMynHupyeT 3aJaHue Ha IPOEKTHPOBAaHME. 3aJaHHWe Ha IIPOEKTUPOBAHUE
0azupyercst Ha MapameTpax TEXHOJIOTHYECKOTO IIpolecca AJs COOTBETCT-
BYIOIIET0 XMMHUYECKOTO MPOU3BOJCTBA. TEXHOJNOIMYECKHE PACUEThl BBIMOJ-
HSIOTCS HA OCHOBE METOJMK TaKMX YUEOHBIX AMCIMIUINH, KaK oOIIas XuMu-
Yyeckasi TEXHOJIOTHs, Ipolecchl U anmapartsl 1 ap. C 3aka3duukoM o0cyxia-
I0TCSL ¥ COTJIACOBBIBAIOTCS BCE NMPUHIMIHMAIBHBIC PEHICHHsS HA BCEX dTamax
pabot. Kpome TOro, XUMHK-TEXHOJIOT, paboTas B MPOEKTHOW OpraHU3aINH
WA Ha TMPOMBIIIJICHHOM MPEINPHUATHH, B KAYECTBE UCHOAHUMENA YIaCTBYET
B pa3paboTKe W W3TOTOBICHHH MAaTEpHANIOB, YIUIOTHHUTEIHHBIX 3JEMEHTOB,
MTOKPBITHH, HACA/IOK, KATATM3aTOPOB M MHOTHX APYTHX M3JEIHI IS co3/a-
BaeMOT0 ammnapara.

Texnuueckoe 3adanue Ha TIPOEKT COAEPKUT OOIIME CBEACHHS O Ha-
3HauYeHHUH, paboYMX IMapaMeTpax arperara, CBOiicTBax padboueil cpelpl, MecTe
MOHTaXa (IIOMELICHNE WM OTKPBITAsl IUIONIAJIKA), SKCILTyaTal[HOHHBIX Tpe-
00BaHMAX, CPOKaX MPOEKTUPOBAHUS, KOJMYECTBE OOOPYNOBAHHS, W3rOTOB-
JISIEMOTO TI0 JTAHHOMY 33/IaHHIO.

Ockusnvrit npoexm (I'OCT 2.119-73, [15]) npenycmarpuBaetr 000CHO-
BaHHE BHIOOpa M pa3pabOTKy OJHOTO WM HECKOJbKHX BapUaHTOB W3IENHS,



W jaet obmiee TpejcTaBieHue 00 YCTPOWCTBE M MPHHITHITG JCHCTBHUS arpe-
rata, ero rnapamerpax, rabapurax u CTOUMOCTH.

Texuuueckuii npoexm (I'OCT 2.120-73, [15]) ommpaeTcs Ha pe3yiib-
TaThl 3CKM3HOTO TPOEKTa W Golice MOAPOOHO OXBATHIBACT pacdeT M KOHCT-
pyHpoBaHue GONBIIMHCTBA JeTalield M y3ioB. [locie TeXHHKO-IKOHOMUYIE-
CKOTO aHaJIn3a 3aKa34MKOM OKOHYATEIFHO YTBEPIKIACTCS ONTHMANBHBIN Ba-
PHAHT U3eusL.

Pabouas xoncmpyxmopcexas doxkymenmayus (TOCT 2.109-73, [15]) -
3aKIIFOYMTENbHAS. CTA[Hsl BBIOJHEHUS MPOEKTA, MPEIyCMaTpUBAcT paspa-
0O0TKY COOPOYHBIX YepTekKEi MAIIMHBI WK arapara, X COOPOYHBIX €IHHHI]
U jeTanel; crenu(UKaluy Ha MaTepualbl, CTAHAAPTHBIE U MIOKYIIHBIE H3JIe-
JIMS; YEPTEXKU HA YIAKOBKY M TPAHCHOPTUPOBKY; TEXHUYECKHE YCIOBHS HA
M3TOTOBJICHHE, TIPHEMKY, TPAHCIIOPTHPOBKY, MOHTAK, HCITBITAHUS | T.]I.

Ha 3aBoie M3roTOBHUTENE POEKTHO-KOHCTPYKTOPCKAs TOKYMEHTAITHSI
M3YYaeTCs U UCTIONB3YETCS LI MOATOTOBKH TPOM3BOJCTBA, T.€. U MPHOO-
peTeHNUs HEOOXOIUMBIX MAaTEPHAIIOB, KOMIUIEKTYIOIIHNX, HAAJKA 3aBOJICKOTO
000pYyIOBaHNS, ¥ JJIsI OPTaHWU3ANK TPOIECCa H3TOTOBICHHUS CIPOEKTHPO-
BAHHOTO 000PYIOBaHHUSL.

He.]'lb U 3a/1a41 KYPCOBOI'0 NPOECKTUPOBAHUA
Nnpu U3y4YCHUUN l'lpl/lRJ'la)IHOﬁ MEXaHUKHN

BrInoHeHne poeKTa ABJSeTCA 3aKIF0UYUTEIBHBIM 3TallOM O0y4eHHUs
CTYICHTOB 110 y4eOHo# muctmiunne "llpuxknaouasn mexanuxa”.

Llens KypcoBOTO NPOEKTHPOBAHMS — PAa3BUTHE HABBIKOB IpPaKTHUE-
CKOTO TNPUMEHCHMS 3HAHWH, MOJIYYEHHBIX CTYIEHTAaMH B XOJE H3y4YCHUS
IIMKJIa OOIIENHKEHEPHBIX AUCIIMILINH.

C yderom xapakTepa Oyaylei HHKeHEPHO! e TeIbHOCTH, B TAaHHOM
ocOoOMM TEMOM KypcoBOTO TpoeKTa npeiaraercst "[Ipoexmuposanue anna-
pama ¢ mewanxou". Amnmapar ¢ MeNIaJKOW — OIWH W3 Hamboyiee pac-
MIPOCTPAHEHHBIX BHJOB XMMHKO-TEXHOJIOTHYECKOTO obopymoBanmui. OH co-
CTOWT W3 THIIOBBIX 3JIEMEHTOB, BCTPEHUAIOMIMXCS BO MHOTHX ammaparax U
MaIliHaX Pa3IMYHOTO HAa3HAYECHHUS: KOPILYC, IPUBOJI, TETNIOOOMEHHBIE YCT-
poiicTBa, ¢IIaHIIEBbIE COSIMHEHNUS, YIUIOTHEHUS BaJoB U Ap. MeToauku pac-
YEeTOB, HCIIOJB3yEeMbIe IMPH TNPOEKTUPOBAHWHU ammapara ¢ MEIIaNKoH, TH-
ITUYHBIL, T.€. SBILSIFOTCS OOIIMMHU JJIs1 MHOTHX APYTHX BUIOB 000PYIOBaHUS.

IIpy BBINOJIHEHUH KypCOBOTO MPOEKTAa CTYIEHTHI PEHIAIOT CIEXY0-
1I1€ OCHOBHBIE 3a1a4u:

a) OCBOEHHE OCHOB METOAMKH IPOEKTUPOBAHUS;

0) rpaMOTHOE HMCIIOJIb30BAaHHE OOIIEPOCCHUICKUX U OTPACIIEBBIX HOP-
MatuBHbIX JokyMeHTOB (I"OCTs1, OCTeI, mpaBuna Pocrexnansopa u T.11.),
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KacaroluXcs YCTPOHCTBa, BBIOOpA pabOdIHNX MapaMeTpoOB M MPABUII 3KCILTya-
Taluy 000pyJOBaHMS NPEANPHUATHI XUMIUECKOH MPOMBIIIIICHHOCTH;

B) BBIOOp KOHCTPYKIIMOHHBIX, YIUIOTHUTEIHHBIX MaTE€PHAaOB, BEIOOP
THUIIOBBIX 3JIEMEHTOB aMllapaTa 1 OIEHKa €ro HaJEKHOCTH;

T') BBINOJIHEHHWE TPOEKTHBIX W MPOBEPOYHBIX PACUETOB THIIOBBIX 3JI€-
MEHTOB IO TJIABHBIM KPUTEPHAM HX PaOOTOCIIOCOOHOCTH, IO3BOIISIOLINX
BBISIBUTH COOTBETCTBHE armapara TpeOOBaHMSAM SKCILTyaTallH (IIpU 3TOM
oco0oe BHIMaHUE ClielyeT o0palaTh Ha BCKPITHE PE3epBOB pabOTOCIIOCO0-
HOCTH CTaHJapTHU30BAaHHBIX 3JEMEHTOB U IOBBIIICHHE NPOU3BOJUTEILHOCTH
obopynoBanusi);

1) KOHCTPYKTHBHOE O0()OpMIICHHE anmapaTta B COOTBETCTBHHU C 3aJ1aH-
HBIMH TEXHOJIOTHYECKUMH MapaMeTpaMH IpolLecca;

€) rpaMOTHOE 0OOCHOBAHHE M 3allUTa IPUHATHIX TEXHUUECKHUX pelle-
HUH BO BpPeMsI C1a4X PyKOBOAMTEIIO KYPCOBOTO MIPOEKTA.

KypcoBoit IpoeKT SBIseTCS caMOCTOATENBEHOM paboToH cTyIeHTa, KO-
TOPBIIl HECET TIOJIHYIO0 OTBETCTBEHHOCTH 32 €€ KauecTBO (IIPaBHIILHOCTh pac-
4eTOB, O(OPMIICHHE MOSCHUTEILHOM 3aIMCKH U YEPTEXXEH, YeTKne 00BbsICHe-
HUSI TIPY 3aIIUTE MPOEKTa) W CBOEBPEMEHHOCTH BBIIIOJIHEHHS BCEX 3TAIOB
pa6or. IlpenogaBaTens — pyKOBOAMTENb MPOECKTA ONpPEAEIAET CTENEHb 3a-
BEPLICEHHOCTH BCEX JTAlOB IMPOSKTUPOBAHUS M OLIEHHBAET TOTOBHOCTH MPO-
€KTa K 3alUTe. DTalbl IPOSKTUPOBAHUS YCTAaHABIMBAIOTCS B COOTBETCTBHH C
KadenpanbHbIM KaJeHAAPHBIM IJIAHOM U3y4aeMOil yueOHON TUCIUILIHHBIL.

JTanbl KypcoBOro NpoeKTHPOBAHUSA

ITpoekT BBIMOIHSAETCS MO3TAITHO. DTaIbl U COAEpKaHWe pabOTHl HAX
KYpPCOBBIM IIPOEKTOM B OCHOBHOM COOTBETCTBYIOT 3TaraM IIPOEKTHPOBAHUS
peanbpHOrO 000pynoBaHus. V3 KypcOBOro NMpOEKTUPOBAHUS MCKIIOYEH ITAIl
COCTaBIICHUS MEXHUUECKO20 NPeOlodCceHUs T.K. B COOTBETCTBHUHU C 3aaHUEM
MPOEKTUPYETCs 000pYyJ0OBaHKE, COCTOSIIEe B OCHOBHOM M3 CTAaHIAPTHBIX U
THUITIOBBIX 3JICMCHTOB.

Hmxe mpuBonuTcs kpaTkas HH(GOpMAIH 0 BHAaX paboT Ha KaXXIOM
9Tare KypcoBOro MPOSKTHPOBAHUSI.

1-ii aTan — opopmienne mexnuuecxkoeo 3aoanus (T3), KoTopoe ciy-
KHUT UCXOJHBIM JOKYMEHTOM JUIs pa3pabOTKH MpoekTa. TeXHHYeckoe 3aaa-
HHE 0OPMIIIETCSI CTYIEHTOM Ha OCHOBAHUHM HCXO/HBIX JaHHBIX, BBIIAHHBIX
eMy pykoBoauTeneM (o GaMUITNKM 1 UMEHH CTYJICHTA U IO TOCIEAHIM JBYM
mudpaM HOMepa 3a4eTHOH KHIKKH). B TeXHHYECKOM 3alaHUH Ha KypCOBOE
IIPOEKTUPOBAHKE YKA3bIBAIOTCS: Ha3HauCHHE, paboune mapaMmeTpsl anmnapara
(ITpunoxxenue A), ycraHaBIMBaeTCs CPOK CIIYKOBI armapara; 00beM U CPOKH
BBINIOJTHEHHS ATAIOB MpoeKTa. I[lepen cocTaBIeHUEM TEXHUYECKOTO 3allaHus
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ClIeyeT 03HAKOMUTHCS C OOLIMMH CBEJCHUSIMHU 00 ammaparax ¢ MeIIaJKaMy,
YCBOMTH O0IIHE 3a/1a4H U TTOCIEI0BATEIbHOCTD IPOCKTHPOBAHMSL.

2-H 3Tanm — COOTBETCTBYET pa3paboTKe dckusnozo npoexma. Ha man-
HOM 3Tare BBIOMpaeTCsl MaTeprall KOpITyca anmapara, CTaHIapTHBIE U THIIO-
BbI€ KOMIUICKTYIOIIE 3JIEMEHTHI 110 CIPaBOYHBIM JaHHBIM ITOCOOUS, B 3a-
BEPIICHNH BBIMOJIHACTCS YIPOIIECHHOE N300pakKEHNE BCETO amlmapara B BUAE
ICKU3a KOMIIOHOBKH, KOTOPBIM B JajJbHEHIEeM HCHOIb3YeTCs AJS BBIIOIHE-
HUS NTOCIEAYIOIUX PACYETOB, COCTABICHUS PACUETHBIX CXEM.

3-it 3Tall — COOTBETCTBYET pa3pabOTKe mexHuuecko2o npoekma. S1B-
nsiercst Haubosiee OOBEMHBIM 3TarnoM paboThl, KOTOPBIM 3aBepIIaeTcs
odopMIIEHHEM TOSCHUTEIHLHOMN 3aUCKH. B MOSICHUTENBHYIO 3aIMCKy BKIIIO-
YaroTCsA MPOEKTHBIE U MPOBEPOYHBIC PACUEThl THIIOBBIX AJIEMEHTOB B COOT-
BETCTBUH C JIEHCTBYIOIIMMH METOJHWKAaMH, TIOMEIIEHHBIMU B JTAHHOM II0CO-
6un. Bee pacuersl, BeimonHstoTea B cucteme CU. Kaxnas ¢popmyna nomkHa
OBbITh 3amKcaHa B 00IIeM BHJIE; TOCIIE 3HAKA PABEHCTBA B (hOPMYITy IOJICTAB-
msirorest B cucteMe CH ucxomHble BeMUNHBI (HE TOITYyCKAIOTCSA COKpPAICHHS
1 YHPOUICHUS B YHCIICHHOW 3amicH (OPMYIIb); IPUBOJUTCS PE3YNbTaT BbI-
YHUCJIEHUH C TOYHOCTHIO N0 TpeX 3Hayammx LH(p, yKa3bIBaeTCS pasMep-
HocTh. [lo pe3ympTaTaM NPOEKTHBIX PacueTOB OINPENENAIOTCS reoMeTpude-
CKHE pa3Mephl THIOBBIX 3JIEMEHTOB, a MO NMPOBEPOYHBIM pacueTaM OIpejie-
JISIETCSl BO3MOYKHOCTBH UCIIOJIb30BaHHsl KOMILICKTYIOLIMX 3JEMEHTOB B pado-
YHUX YCJIOBHSIX.

4-if 3TAam — COOTBETCTBYET pa3paboTke (parMeHTOB paboueli KOH-
CMpYKmopcKou 0okymenmayuu. B KypcoBOM IIpOeKTe IperycMaTpHBaeTCs
BBINIOJTHEHNE COOPOYHOTO YepTeXka y3/a M3/ENUsl C COOTBETCTBYIOIIEH crie-
mudukanyeit 1 pabounx yepTexen 2-X eTanell U3 MPOeKTHPYEMOro y3ia.

UepTexxu BBIMOMHAIOTCS B cOOTBeTCTBHHM ¢ TpeboBanmsimu ECKI.
OOBeMBI pacueToOB M YEPTEKEH JOJDKHBI COOTBETCTBOBATH JTAHHOMY MOCO-
outo.

5-if 3Tam — 3amuTa KypcOBOTO NPOEKTa, MaTepHall KOTOPOTO Mpe-
CTaBJIIETCS PYKOBOAWTENIO TPOEKTAa B 3JCKTPOHHOM M OyMa)XKHOM BHJE.
Yeprexxu BBINONHAOTCS B rpaduyeckoM penakrope «KKOMITAC-3Dy» u co-
xpaHsroTcsa B penakrope PDF, a mosicHuTenbHAs 3alCKa B TEKCTOBOM PEak-
tope «Microsoft Word».

O0BbeM KypcoOBOIo NPOEKTa U MPABHJIA €r0 3alIUThI

HToroM BBHITIONTHEHHS] KypCOBOTO MPOEKTA SIBIISIOTCS  CIEAYIONINE J10-
KYMEHTBL:

1) nosicanrenbHas 3anucka (I13) — eauHast U BcexX TAINOB NMPOEKTH-
poBaHus;
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2) scku3 00mIero BHa ammapara ¢ MEMaIKod (MM depTex oOIIero
BHJa, KOTOPBIi BBIOIHSICTCSI [0 YKA3aHHIO [IPEIOAABATEIS);

3) coopounsrit ueprex Memanku (Ch);

4) paboure 4epTek U CTYIUIIBI ¥ JOMACTH METIAIIKH;

5) ciermudukanysa K COOPOIHOMY YEPTEKY MEITATIKH.

VTBep)KACHHBIC PYKOBOJUTEIEM YSPTEXKH M IOSCHUTEIbHAs 3alnCKa
SIBJISIFOTCSL JOITYCKOM JUTSL 3aIllUTHI MPOEKTa. 3allUTa IIPOeKTa CTYICHTOM 3a-
KJIFOYaeTCsl B KPaTKOM (10 5 MUHYT) COOOIIEHUU U OTBETAaX Ha BOMPOCHI py-
KOBOZAMTES [TPOEKTA I10 MPEACTaBICHHBIM MaTepHaiam.

CooO1ieHne 3apaHee TOTOBUTCS, OHO COCTOUT M3 TPEX YacTeil: BBee-
HUsI, OCHOBHO 4acTH, 3aKJIFOUCHHSI.

Bo BBCACHUHN PACCKA3bIBAIOT O Ha3HAYCHUMU allriapaTa U LOEJIn BBIIOJI-
HEHHOI'0 JaHHOTO IPOeKTa (CM. TEXHHUYEeCKoe 3aaHue). B ocHOBHOII yacTh
W3JIarafoT CyTh PEIICHUS 3a1ad Ha KaXKIOM dTale MPOCKTHPOBAHKS; paccKa-
3BIBAIOT 00 yCTpOICTBE, NPHHIMIIE ISHCTBUS KOHKPETHOTO armapaTa, BBI0Oo-
p€ THIOBBIX 3JIEMEHTOB, O Pe3yNbTaTax MPOCKTHHIX U NMPOBEPOYHBIX pacue-
TOB BBINIOJIHEHHBIX 10 KPUTEpUsM paboTocnocobHocTH. B 3akmoueHue co-
obmaercss HHGOpPMANMA O HANSHKHOCTH M TEXHUYECKUX XapaKTEPHCTHKAX
CHPOEKTHUPOBAHHOTO B COOTBETCTBMU ¢ T3 ammapara, 0 ero TeXHOJIOTHUECKHX
pe3epBax o JAaBJCHUIO, TEMIIEpaType, MOIIHOCTH U APYTHM MapamMeTpam.

HpI/I OTBETAaX Ha BOIIPOCHI CTYJACHT JOJIKCH YMETD IMOSACHATH CYTh BCEX
OCHOBHBIX paC‘IéTHLIX METOOUK.
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1 IEPBBI DTAIl IPOEKTUPOBAHMSI.
TEXHHUYECKOE 3AIAHUE

B uHXEHEpHOH NpPakTHKE COCTABICHWIO TEXHHYECKOTO 3aJaHus
MPeANIeCTBYeT cOOp MHGOPMAMK O Ha3HAYECHHH, YCTPOWCTBE M NPHHIIHUIIC
JEeHUCTBHUS, 00IACTH MPUMEHEHUS, YCIOBHUAX PaOOTHI, OCHOBHBIX IapaMeTpax
U METOIWKAaX pacdeTa aHaJIOTHMYHbIX m3gennid. Ocoboe BHUMAaHHUE YACIAIOT
oA00py M U3YUIEHUIO COOTBETCTBYIOIECH TEXHUUECKOH JINTEpaTyphl, HOpMa-
TUBHOM TOKYMEHTALIMH U aHAJN3Y PaHEe BHINOJHEHHBIX MPOEKTOB, C YIETOM
OIbITa 3KCIUTyaTanuu obopynoBanus. Hrke mpesncTaBieHsl KpaTkue cBefe-
HUS O Ha3HAYEHHUHU U YCTPOHCTBE allapaToB ¢ MeIIaIKaMH.

1.1 Ob6mue cBeneHus 00 anmaparax ¢ MelIaJIKaAMH1

Amnmapatsl ¢ MellaJIkaMi IMIHPOKO UCTIONB3YIOT B XUMHUUECKOH U MHO-
THX JPYTUX OTPaciax HMPOMBIIIIEHHOCTH. B ammapatax 3Toro tuma mpoBo-
JSITCSL. MHOTHE THAPOMEXaHUYECKHE U MacCOOOMEHHBIE TIPOLIECCHI B OJHO- U
MHOTro(a3HbIX cpenax (pacTBopax, SMYJbCHSX, CyCIIeH3HsAX). B kauecTe
paboueli cpebl UCTIONB3YIOTCS BEIIECTBA C PA3IMIHBIMU CBOMCTBAMH, B TOM
YHCJIE arpecCHBHBIC, B3PHIBOOINACHEIE, TI0KAapOOTIacCHbIe W TOKCHYHbIE. IIpo-
1ecchl OOBIYHO TPOBOJSITCS TPH TOBBIMICHHBIX TEMIIEpaTypax, NpH H30bI-
TOYHOM JIaBJICHMN WM BakyyMme. llepeMemnBanue oOecriednBaeT MHTEHCH-
(UKanUIo TEIIo - 1 MaCCOOOMEHHBIX IPOIECCOB U YacTO SIBISETCS HEOOXO-
JUMBIM yCIOBHEM 3(PQPEKTHBHOTO TeUSHHUS XHMHUYeCKHX peakuwii [1, 3, 12].
KoHcTpykuusi anmapara JOJDKHAa OOECHeuMBaTh €ro HaJeKHYH paboTy B
3aJaHHOM TEXHOJIOTHYECKOM PEXHME B TEUCHHE 3aJJaHHOTO CPOKa CITY>KOBI.
XuMHUYECKHE amlmaparhl MOMJIEKAT MEPHUOTUUECKUM MIPOBEPKAM M IIJIAHOBO-
MIpeaypeauTeIbHBIM PEMOHTAM.

Amnmapatsl MOTYT OBITh BEPTHKAIBHBIMH M FTOPH30HTaNBHEIMU. Ha pu-
cyHke 1 M300pakeHO HECKOJBKO KOHCTPYKIMI BEPTUKAIBHBIX aIIapaToB.
OCHOBHBIMH 3JIEMEHTaMH arapara SBISIFOTCS KOpnyc U Mexanuueckoe ne-
pemewusaiowee ycmpoticmseo. B obem ciryqae 000704Ka KOpITyca COCTOUT
13 HWINHAPUYECKOH 4acTH, COEIUHEHHOM C JHUIIEM U KPBIIIKOH, KOTOPbIE
HUMEIOT JJUIMITHYECKYI0, KOHHYECKYIO, MOJIyC(EepHIecKyr0 HWIN IUIOCKYIO
¢dopmy. Kopnyca anmapatoB cranmapruzoBanbl (TOCT 9931-85). Tumsr u
OCHOBHBIE TTapaMeTPHl BEPTHKAIBHBIX allapaToB ¢ MEIIAIKaMH 00bEMOM OT
0,01 mo 100 m® pernmamentupytorcst TOCT 20680-2002*. YcraHOBICH psif
HOMMHAIIBHBIX 00BEMOB U COOTBETCTBYIOIINE 3HAUYEHHUS BBICOTHI Kopryca H
U €ro BHYTpeHHero nuamerpa D.

* 3mech W Janee TaHHBIE U3 HOPMATHUBHBIX JTOKYMEHTOB TPHBOMSATCS
BEIOOPOYHO B COOTBETCTBHH C TEMATHKOM KYPCOBBIX IIPOEKTOB.
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Ion kopnycom anmapaTa MOHUMAIOT TEPMETHIECKU 3aKPBITBIH COCYIL,
HaXOJSIIUHCS TOJ IAaBJICHHUEM, B KOTOPOM OCYIIECTBILSIETCS TEPEMEIINBa-
Hue. Kopirycsl BepTUKaIbHBIX anmaparoB, BemmonHsemble 1o [OCT 9931-85,
MOTYT OBITh ABYX THUIOB: BIJ (BepTHKaNBHBIH, SJUIMNTHYECKOE ITHHIIE,
QIUTUNTAYECKask KPHIMKa) — pucyHOK 1 a, 0, B; BKD (BeprukanbHbIN, KOHH-
YEeCKOE AHUIIE, SJUINITHYECKast KPBIIKa) — PUCYHOK 1, . llummanpudeckas
obosouka 1 kopryca Ha3bIBaeTCs obeyatikou. Kopiycsl U3roTaBInuBaroOT ABYX
UCIIOJTHEHUH: 1IeIbHOCBApHBIE (PUCYHOK 1, O, B) WJIM C OTHEMHOMN KPBIIIKO# 2
(pucyHok 1, a, 1).

B mocnennem ciywae Ui KpeIyIeHUS! KPBIIIKU HCTIONb3yeTcs (iaH-
LIeBOE COeIMHEHHEe 3, KOTOpoe 00ecHneunBaeT repMETHYHOCTh Pa3beMHOI0
COCAMHEHUS KPBILIKK ¢ KopiycoM. OTheMHasl KPBIILIKa IT03BOJISIET IPOBOUTH
MOHTaXHbBIE U PEMOHTHBIE PaOOTHI BHYTPH KOpITyca. B mpuBOAMMBIX mpuMe-
pax AHHIIA KOPITycoB IpuBapHsbIe. [lepexo oT IMIMHAPHIECKOH YacTH KOp-
Imyca K KOHHYECKOMY 5 WM JUIMNTHYECKOMY 4 JHUILY OJDKEH OBIThH ITaB-
HBIM, YTO OOecreynBaeTCs NMPH MOMOIIM CHENUAIbHOTO 3JIeMEHTa (ydJacTka
o00omoukn) — omboopmoeku. OTOOPTOBKA, COCTOAMIAS U3 MIIMHAPHIECKOTO
yJacTKa M TOPOBOTO CETMEHTa y KOHyca, YMEHBIIAET JOMOIHUTEIbHBIC
HAaIpsDKEHHUs], BOSHUKAOLIME B 30HE COMPsDKEHUsT 000JI04eK pa3IuyHoil Gpop-
MBI, ¥ [TO3BOJISIET BBIHECTH U3 3TOM 30HBI CBAPHOM IIOB, MPOYHOCTH KOTOPOTO
00BIYHO HIDKE, YeM MPOYHOCTH 000IOYKH B APYTUX 30HaX [8].

Jis nofa4y UM OTBOJA TEIIa, a, CJIEN0BATENbHO, U I MOAepkKa-
HUS 3aJlaHHOM TeMIepatypbl pabodel cpenbl KOpITyC ammapaTa OCHAIIaeTcs
TEIJIOOOMEHHBIMHM YCTPOWCTBAMH — HApY)KHBIMH B BHJIE TEIUIOOOMEHHON
pybamku 6 (pucyHok 1, O, B, T), WiIM BHYTPCHHHMH B BHJIC 3McCBHKA 7
(pucyHok 1, a). B 3aBucuMocTH OT 0COOCHHOCTEH Ipollecca anmapar MOXKeT
OCHAIAThCSl Cpa3y HECKOJIbKMMH TEINIOOOMEHHBIMH ycTpoicTBamu. s
coOJII0IeHNS TIPaBMJI TEXHUKH O€30IIaCHOCTH, M YMEHBIICHHUS MOTeph TeIuia
KOpIyc o0OrpeBaeMbIX alllapaTOB MOXKET HOKPHIBATHCS TETIIOM30JISIIUEH.
Jlis ycTpoiicTBa TEITOM30JIAINN Ha KOPITyCe KPETHTCS CTallbHas CeTKa, Io-
BEpX KOTOPOU HAHOCHUTCS acOOIeMeHTHass oOMa3Ka ONpeaeIeHHON TOMIIHHBI
(mpumeprO 50 MM). TerIoN30IAIMA MOKET HAHOCUTHCS B HECKOJIBKO CIIOEB.

Jlnst 3arpy3KH MCXOJHBIX KOMIIOHEHTOB, OTBOJIa TOTOBBIX MPOJIYKTOB,
MOJIBO/Ia TEIJIOHOCHUTEJISl, BBOAA JAaTYMKOB KOHTPOJIBHO-U3MEPHUTENbHBIX
pUOOPOB UCTIONB3YIOTCS WITYLEPhI, PACIIONOKEHHBIE Ha KPBIIIKe, o0eyaiike
u JHUIIE (Ha pUCYHOK | MO3WIUM IITYLEpOB He 00o3HaueHsl). [Ipocreiimmit
LITyLEp COCTOUT M3 maTpyOka (oTpeska TpyOs!) U ¢uanna. Jlrok 8 (pucyHOK
1, T) B anmaparax ¢ OTb€MHOM KPBIIIKOHW HUCTIONBb3yeTCs U1l OCMOTpa MeIaj-
KM U APYrUX BHYTPEHHHUX yCTpOMCTB. B ammapaTtax ¢ mpuBapHOW KpBIMIKON
(pucyHok 1, 0, B) mok-na3 8 nuamerpoM He MeHee 400 MM mpenHa3HauYeH
JUISL TIPOHUKHOBEHUSI YeJIOBEKa BHYTPb KOPITyca C LIEJNBIO NPOBEJACHHUSI MOH-
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Ta)ka MELIAIKH M PEMOHTHBIX paboT. B kopIryce annapara MOTyT yCTaHABIIH-
BaThCsSl Pa3IMYHbIC BHYTPEHHUE YCTPONCTBA, HAIpHMeEp, YETHIpE OTpaka-
TENBHBIX IepPeropoaku 9 (pUCyHOK 1, T), KOTOpBIE TPEAOTBpAIIAIOT 00pa3o-
BaHHE ICHTPAJIbHOI BOPOHKH B IEepeMElINBaeMOi cpelne M MHTCHCHHIU-
PYIOT TIpoliece mepeMenmmBanus; TpyOa nepexgasnuBanus 10 (pucynok 1, 0),

Pucynok 1 - KoHcTpykiuu anmnaparoB
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KOTOpasi HCTOJIb3yETCs Ul BBIBOJA IIPOMYKTOB 4Yepe3 KPBIMIKY armapara 3a
c4eT M30BITOYHOTO AABJICHHSI B KOpITyce. ANMapaTsl YCTaHABIMBAIOTCS HA
¢byHIaMeHT npu momortw ornop-iar 11 (pucyHok 1, a, 0, B) win pyu MOMOIIN
omop-ctoek 12 (pucyHok 1, 6). IIlppuMeHeHHEe TOTO WM HHOTO BHIA OTIOP
IUKTYyeTCcs BBICOTOHM mexa (CTaHZapTHAas BHICOTAa MOMEIICHUS 6 M) WM JKe
0COOEHHOCTSIMH Pa3MEICHNS TEXHOJIOTHIECKON anmapaTypbl Ha HECKOIBKHIX
YPOBHSIX IIeXa.

Mexanuueckue nepememmusatomue ycrpoiictea (MI1Y) Bcex anmapa-
TOB (PUCYHOK 1) IpeacTaBisioT coO00H KOHCTPYKILUH, COCTOSIINE U3 IIPHUBO-
Jia, ¥ BaJla ¢ MEUIAJIKOH. BOJIBIIMHCTBO 31EMEHTOB MEXaHUYECKOTO IepeMe-
IIMBAIOLIETO YCTPOHCTBAa CTAaHAAPTH30BaHO. [[pu6od TepeMeIIMBaIOIIETO
YCTPOMCTBA aNmapaToB COCTOUT M3 AIIEKTPOJABUIATENs, MEXaHUIECKOH Iepe-
Jaudl B BUAE PeAyKTopa (3yO4arod mepenadm) WiIM PEMEHHOH mepenadd,
OTIOPHOW CTOMKH MPHUBOJAA M YIDIOTHEHHUS Balla. Drnekmpoosucamens 13 mpe-
o0pasyeT 3JIeKTPUIECKYI0 SHEPTHIO B MEXaHH4YecKyro. Pedykmop 14 (pucy-
HOK 1, a, 0, B) i peMeHHas nepenada 15 (prcyHOK 1, T) mepenaroT Bpaia-
TEJIFHOE JBIDKCHHE OT Bajla JJIEKTPOJBHUraTelIs C IMOHIKCHHEM CKOPOCTH
BpALICHNS M yBEIWYECHHEM KPYTSIETO MOMEHTa Ha 8bIX00HOM 6any 16 npu-
Bojaa [31]. Cmoiixa npusoda 17, 06beanHsAsS YaCTH NPHBOIA B CIHHBII arpe-
raT, CIyXUT Uil KperuieHust snemeHTtoB MIIY. BrixoaHol Ban pegykropa
WA MOTOP-PEIYKTOpa MPU MOMOIIH My@dmbl 18 IPpoa0abHO-pa3beMHOM (pH-
CcyHOK 1, a) win ¢uianneBoi (pucyHok 1, 0, B, T) coeaunsiercs ¢ earom 19. Ha
KOHIIE Bajia ycTaHOBIeHa mewanxka 20: TpexyionactHas (pucyHok 1, a), jo-
mactHas (puUcyHOK 1, 0), pamHas (pucyHok 1, B), TypOMHHAS OTKpHITas (pH-
cyHOK 1, T). Memanka npu BpallleHHH IepelaeT MEXaHHYECKYI0 SHEpPThio
nepeMermBaeMon cpenie. MOIIHOCT, 3aTpauynBaeMasl Ha IepeMelInBaHNe
(popmyna nana s cBeeHust), BT:

N, =K, p.n’d,’,

rae Ky = f(Re,) — kpurepuii MOIIIHOCTH, KOTOPBI 3aBHCHT OT THIIA MEIITal-
K{, COOTHOIIEHHS pPa3MEpoOB MeEIIANKH W COCy[a, THIA BHYTPEHHHUX
yerpoiicts; Re, = (pe N dy2)/u — uentpoGexubii kpuTepuii PeitHombca;
P — ITIOTHOCTH NTEPEMENINBAEMOI Cpebl KI/M”; N — yacToTa BpalleHus, 00/C;
dy — AMaMeTp MEIIANKH, M; |l — IMHaMHYecKas BsI3KOCThb cpeasl, [la-c.

MOIIHOCTh NEepPEeMEIINBAHMUS, NPUXOSLIAICS Ha €JUHUIYY oObeMa —
OJIMH U3 M0Ka3aTelieil UHTEHCUBHOCTH MEePEMEIIHBaHHS.

Banbl Melanok ycTaHaBIMBAaKOTCS B CTOMKAax MPHBOJA IPU TOMOIIH
nodwunHuxoe KaueHus (Ha pucyHke 1 He moka3aHbl). B HEKOTOPBIX ciydasx
JUIsL TIOBBILICHUST BHOPOYCTOIYMBOCTH Bajia MPHMEHSETCS] KOHLEBOW MOJ-
LIMIHKAK CKonbxeHust 21 (pucyHok 1, a), Ha KOTOPBIA ONMpaeTcs HMKHUI
KOHeI| Bajla. | epMETHYHOCTh BpAILAIOIIETOCsl Bajna 00ecreunBaeTcsl yIuioT-
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HeHHeM 22 (CaJlbHUKOBBIM WJIM TOPIIOBBIM), KOTOPOE KPEMUTCS Ha KPBIIIKE
ammapara [9]. Tun ynmoTHeHHUs 3aBHCHT OT BEIUYHHBL JABJICHHUS B allliapaTe
1 OT CBOHMCTB paboueil cpessl.

CooTBeTCTBHE 3JIEMEHTOB U Y3JIOB amiapara KpUTepHsM paboToCIIO-
COOHOCTH, TaKMM KaK MPOYHOCTH, JOJITOBEYHOCTH, YCTOHYNBOCTH, KOPPO3H-
OHHAsl CTOHKOCTB, TEPMOCTOHKOCTD, TEPMETUIHOCTD, BUOPOYCTOHINBOCTD H
Ip., oOecreunBaeTcs py MPOSKTUPOBAHNH NPABUIILHBIM BEIOOPOM MaTepHa-
Jla U KOHCTPYKIMU THUIIOBBIX 3JIEMEHTOB, BBINOJHEHUEM IPOEKTHBIX, MPOBE-
POYHBIX PacUeTOB, KOHCTpYHUpoBanuem [29, 31].

1.2 CocraBieHne TeXHHYECKOIr0 32/IaHHUS U KAJTeHJIAPHOTI0 IJ1aHa

Ha mpakTuke TexHWYecKoe 3alaHWE HA THIIOBOC W HECTaHIAPTHOE
000pyIOBaHNE COCTABISICTCS WH)KEHEPOM-TEXHOJIOTOM COBMECTHO C IPOCK-
THPOBIIUKOM. [lapaMeTphl KopIryca, MEIIANKH, TEXHOJIOTHIECKOT0o TpoIiecca,
U XapaKTEepUCTUKHU paboueil cpesibl 3a1al0TCsl B KaYeCTBE UCXOAHBIX JaHHBIX
st npoextupoBanus (IlpunoxxeHne A) Uit CTy[IeHTOB 3a04HOM (opMbI
00y4eHus ompeaesiorcs mo Bapuanty 3aganus (Tabmuia A.l, dge nocreo-
Hue yugpol 3auemnou kuudicku). JlaBieHue B KOpIyce ONPEAeseTCs Mo
Tabnune A.2 no nepevim Oykeam gamuiuu u umeny cmydenma, yKa3aHHbIM

B 3aueTHOU kHmKKe. Cpok ciyxObl ammapara T, mpuauMaetcs — 10 net. B
Kopmyce Uil 000orpeBa WM OXJIaXKACHHUs pabodeil cpelsl HCIOoIb3yeTCs py-
Oarka uiau 3MeeBUK (3), a Ul YMEHBIICHHs LIEHTPaJIbHOW BOPOHKH Bpalla-
IolIeNcs cpeasl MOTYT yCTaHABIMBAThCS CHMMETPHYHO IO KpPYyTy OTpaka-
tenbHBbIe Tieperoponku (I1). Ilocie o3HaAKOMIIEHUSI C MCXOJIHBIMH JAaHHBIMHU
Ha NMPOEKTUPOBAHNE OHU BHOCATCS CTYJCHTOM B OJIAHK TEXHMYECKOTO 3a/a-
HUSL.

[Tpn BBIMONTHEHNH NPOEKTa BTOPBIM BaXKHBIM JIOKYMEHTOM, OpTaHu-
3YIOIIMM HPEACTOSIIYI0 paboTy, sBIeTcs KaleHnapHbIi miaH. Kamnennmap-
HBI INJIaH COCTaBIsIeTCA M yTBEpiKAaeTcs: coBMecTHO «lMcmonnutenem» u
«3akazyukomM». B KaJleHZapHOM IUIaHE pacHHCBIBAIOTCS 3Talbl paboT, HX
coJiep)kaHne ¥ popMa OTYETHOCTH. B KypcoBOM MpOEKTE 3TH JBa JOKYMEHTA
00beIMHEHBI B paMKaxX TEXHHYECKOTO 3a/iaHusl. [IpoomKnTeIbHOCTh 3TaloB
MIPOEKTHPOBAHNUS IS 3a09HON (POPMBI 00YUEHHSI HOCUT PEKOMEHIATeIbHBIN
XapakTep M YCTaHABIHMBAETCS B COOTBETCTBHM C KaJCHOAPHBIM IUIAHOM
y4eOHOH TNCIMIUINHEI TPUKIIaAHAs MexaHuka. Popma GrnaHka TEXHHYECKOTO
3amaHus npuBeneHa Hwke (1 muct popmara A4).

Texnuueckoe 3axanue (T3)
Ha KypCOBOH MPOEKT N0 NPHUKJIATHOI MeXaHNKe
Tema: npoekTUPOBAHHUE anmapara ¢ MEIIAJIKOM.
Homep sapuanma: (nocnenHue aABe HUGPHI HOMEPA 3a4ETHOIN KHUKKN)
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ILlenv npoexkma: Pa3pabotka B COOTBETCTBUH C MCXOIHBIMH JAHHBIMH 3CKH3HOTO,
TEXHHYIECKOTO MPOEKTOB M (parMeHToB pabodell KOHCTPYKTOPCKOH NOKYMEHTAIN
Ha THIOBOH anmapaT ¢ MeXaHM4eCKUM MEePEeMEIIHBAIOIIUM yCTPOHCTBOM, TIpeAHa3Ha-
YEHHBIH U1 MIPOBEJCHMS Ipoliecca MepeMeIlBaHus B XKUAKO(Da3HOH cucTeMe IpH
3a/IaHHBIX TEXHOJIOTMYECKHX MapaMeTpax M CBOMcTBax paboueill cpemsl, ¢ obecreue-
HUEeM paboTocrocoOHOCTH B pabodux YCIOBHAX B TeueHue 10 JieT HempepbIBHOM
paboTEIL.

Hcxoanble faHHBIE 1J151 TPOEKTHPOBAHUA™

HaumeHoBaHue O6o3Hauenue | Bennuuna | PasmepHocTth

ITapamerpsl Kopmyca
Kopmyc ¢ TeriooOMeHHBIM yCTPOHCTBOM —
BHyTpenHuii 1uamerp D MM
HomunansHeli 006eM V M
BayTtpenHnue ycTpoiicTBa —

[apameTpsl Memanku
Tun memmanku —

Juamerp Memanku d. MM
YacToTa BpalieHus n 06/MuH
MouiHocTh Ha IepeMeIuBaHue N, kBt
TexHoIOTMUECKHE TAPAMETPHI
W30bITOYHOE 1aBIIeHHE B KOpITyce™*™* Pu Mlla
JaBnenue B pybarike Ppy6 Mlla
YpOBEHb JKUAKOCTU H. M
TemnepaTypa cpenbl tc °C

[TapameTpsl cpeabl
OCHOBHOM KOMIIOHEHT —

[lnoTHOCTB Pe Kkr/m®
KoHuenTpanus C. MaccoBBIE %
* [Ipunoxenue A, tabmuna A.1. ** [Ipunoxernue A, tabiuna A.2.

Ilepeuens zpaguueckozo mamepuana u 00vem 1UCM O

1 Dcku3HBIH IPOEKT (YepTerx ammapara ¢ Merankoii) — 2 nucta (popmar A2 u A3).
2 Pabouast KOHCTPYKTOpPCKast TOKyMeHTauus (COOPOYHBIil YepTeXk MELIaIKH CO CIe-
nuQuKaIye 1 YepTeXH ABYX ACTaleli: CTymuIa 1 jJonacte) — 4 nucra ¢popmara A4
(mst uepTexka paMHOI MelIanky gomyckaercs popmat A3).

Jlata BbI1auM 3a1aHUs Jlata mpencTaBieHus IPOEKTa K 3alUTe

PykoBonurens

(OIKHOCTB) (mopmuck, nara) (MHUIMAIBL, hamMuITHs)
[IpuHsiI K BBIITOJIHEHUIO CTYAEHT

MOJIITHCH, 1aTa) (vHMIMATEL, aMUITHS)
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KanenpgapHblii niiaH BbINOJHEHHUsI IPOEKTA

(pexoMeHyeMBIit)
Cpox
Oransl IPOSKTUPOBAHHSL. P
BEIMON- | OT4YEeTHOCTH
ConeprkaHue 3TaIoB
HEHUSI
1 Texnuueckoe 3aganue 1
-5t .
1.1 O3HakomIIeHHE C Ha3HAUYEHHEM M YCTPOWCTBOM arna- Hete- 3ano/HeHHBIA
pata 6mank T3
b4
1.2 3anonHeHue GraHKa TEXHUYECKOTO 3aIaHus
2 DCKM3HBII NPOEKT
2.1 Ompeznenenue pacueTHOM TeMIepaTypbl
gg gLIGOP KOHCTPYKIMOHEBIX MATEPHANIOB - Yeprex
.3 Onpenenenne NOMyCKaeMbIX HaNpsHKEHUH KOMITOHOB-
2.4 Omnpenenenne pabodvero, pacyeTHoro, mpobHoro u | HeIe- Kt
i TSt
YCJIOBHOTO JIaBJICHUH anmapara
2.5 BBI00p KOMIUIEKTYIOIIUX 3JIEMEHTOB
2.6 BhIIONHEHHE HCKU3a KOMIIOHOBKH
2.7 OueHka HaJIS)KHOCTH amIapara
3 TexHuueckuii npoexkT
3.1 Pacuer s11eMEeHTOB KOpITyca anmapaTa
3.1.1 Onpenenenre Kod3p(GHUINEHTOB IPOYHOCTH
CBApHBIX IIBOB ¥ NMPUOABKU Uil KOMIICHCALIUH
312 K((:))ppOSI/II/I . 9 [Nosicuurens-
-5T
1. NpesesieHNe PacuyeTHONW TONIINHBI CTEHOK S ——
000J1049€K U3 YCIOBHS MPOYHOCTH Hene-
3.1.3 OmnpeneneHue WCIONHUTENPHOW TONIIMHBI CTe{  JIA (Uepresx
HOK 0005109€eK 1 06IIero BuIa
i -5
3.1.4 Omnpenenenne A0MyCKaeMbIX JaBIeHUH BLIMOMHSAETCS
HeJe-
3.1.5 Onopsl 1 MOHTaXXHBIE LIAN(EI ammapara 2! 110 YKA3aHHIO
- st
3.2 Pacuer 3JeMEHTOB MEXaHMYECKOTO IMEePEeMEIINBAI) npernoasa-
ILIETr0 ycTpoiicTBa Tens)
3.2.1 Pacuer Ha MPOYHOCThH Bajia MEIIATIKU
3.2.2 Pacuer Memanku
3.2.4 lllnonoyHkle coeuHeHUs. My THI
3.3 OopmieHre TEXHIIECKOH TOKYMEHTAINH
4 PaGouasi KOHCTPYKTOpPCKAasi TOKYMeHTAIUs 13-4 UepTesk y3ia
4.1 Konctpynpopanue cOOpOYHOI eAUHHILIBI annapara Hete- alnrapara,
4.2 3anonHeHne crienupUKAIAN s YCPTCKHU
4.3 KoHcTpynpoBaHue Ieraiei JieTanen
5 3amuTa npoekra 15-1
51C Hexe 3amuTa
.1 Cnaya BBINOTHEHHOTO NMPOEKTa HAa IIPOBEPKY o NpoeKTa

5.2 IloaroroBka K 3allUTe IPOEKTa
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2 BTOPOM OTAIl IPOEKTUPOBAHUSL.
SCKHU3HBIN [TIPOEKT

2.1 PacuerHas TemmepaTypa

MexaHuuecKre XapaKTepUCTHKA MaTEepHalIOB CYIIECTBEHHO H3MEHS-
I0TCS B 3aBUCUMOCTH OT TEMIIEPaTypHI.

Pacuemnas memnepamypa cmenku — TeMuneparypa, pH KOTOpOii orm-
penenstorest GPU3MKO-MEXaHHYECKUE XapaKTePUCTHKH, JIOITyCKaeMble Harpsi-
JKEHUsI ¥ TPOBOJMTCS pacueT Ha MPOYHOCTh INIEMEHTOB cocyna. PacuerHas
TeMIIepaTypa ONpeessieTcs] Ha OCHOBAaHMH TEIUIOBBIX PACYETOB MJIHM PE3YJlb-
TaTOB MCHBITAaHU.

[Ipy NONOKHTETBHBIX TEMIIEpaTypax 3a PacueTHYIO TEMIEPaTypy
CTEHKH DJIEMEHTA aIiapara ciIeayeT NIPUHAMATh HaHnOOoJIbIIce 3HAYCHHE TEM-
mepaTypsl CTEHKH, a IIPH OTPHLATENIBHBIX — HEOOXOIMMO HpPHHHMATh
t,=+20°C.

Ha nmpakTrke gacto (B TOM YHCIIE H B KYPCOBOM IPOCKTHPOBAHHH) 38
pacyeTHYIO TeMIIepaTypy NPUHUMAIOT HAHOOJNBIIYIO TeMIlepaTypy pabouei
cpenbl, HO He Huxe 20 °C.

Takum o6pazom,

L=t, 1)

rze t, — pacueTHas TeMIepaTypa CTEHOK Kopmyca anmapara, °C; t; — Teme-
paTypa cpeibl, ConpHKacaromeiics co cTeHkoii anmapata, °C.

JUis 51IeMEHTOB amapaTa, He MMEIOLIMX KOHTaKTa ¢ paboueil cpenoi
WM TeToHocuTenem, t, = 20 °C.

2.2 BpI0Op KOHCTPYKIHMOHHBIX MaTEePHUAIOB

OKOHOMHWYHOCTh M3TOTOBJICHUSI M HaJEeKHOCTh B paboTe ammapara c
MeIIaIKOl B 3HAYMTEIILHON MEpe 3aBUCAT OT IPaBHILHOIO BBIOOpA MaTepHa-
JIOB (KpaTKHe CBEJECHUS O KOHCTPYKIMOHHBIX MaTepHajiax MOMEIIEHbI B TPH-
noxeHnu b). B xypcoBoMm mpoekTe MaTepHanbl MoJOHUPAOTCs Ui TeX 3Jie-
MEHTOB, KOTOPbIE PACCYMTBIBAIOTCS 10 TJIABHBIM KPUTEPHSIM paboTOCIOCO0-
HocTH. [Tonbop MaTepuaaoB MPONU3BOJUTCS 110 JBYM TabJIHIIaM MPUIIOKESHUS:
BO-TIEPBBIX, MO TabJMIE KOPPO3MOHHOH cToiikoctn B.1 M, BO-BTOpHIX, MO
TabnMIle TPUMEHNMOCTH MaTEPHANIOB, YIUTHIBAIOMIECH TEXHOIOTHIO U3TOTOB-
JICHUS! TEX WJIM UHBIX 3JIEMCHTOB ammapara U3 CTaHAapTHOTO mpokara b.2.
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[lepBoHaganbHO TOAOWMpPAETCS OCHOBHOW KOHCTPYKIIMOHHBINH MaTte-
pua, T.e. Ul KOPITyca, TeTNI00OMEHHOH pyOamku (THIOBas TeII00OMEHHAS
pyOamrka m3roraBimBaercs u3 ctanu Cr3cid) mii 3MeeBHKa, OTop Kopiyca,
BaJla, MEIMIANKH. MaTepHaibl [UId N3rOTOBJICHHS OONITOB, IIMHUIEK W APYTHX
9JIEMEHTOB CIEyeT BBIOMPATh NPH BBINOITHEHHH COOTBETCTBYIOIETO pasfe-
na. [lo Mapke MaTepHana ONMpPEACISIIOT donyckaemvie Hanpsidicenus [c] (pas-
nen 2.3).

B cooTBeTcTBHM C YCIOBHSAMH 3KCIUTyaTallMM pPaccMaTpHBacMOTO
9JIEMEHTA amlapaTa yCTaHAaBIMBAIOTCS CIEAYIOIINE XapaKTePUCTUKU MaTe-
puana 1no KOppo3UOHHOU U TEILUIOBOU CTOMKOCTH:

a) CKOpOCTh Koppo3uu B padoueii cpene II, mm/ron (tabaumna b.1);

0) npeneNpHbIe 3HAYCHUsI TEMIIEPATYPhI 110 YCIOBUSM MOPO30CTOMKO-
CTH M TEPMOCTOUKOCTH tpmin; tmax (Tabiuma b.4).

OCHOBHBIM KOHCTPYKIIMOHHBIM MaTE€pPHAJIOM KOPITyCOB alllapaTos,
paboTaronyx MmoJ AaBJICHHEM B KOPPO3MOHHOM Cpelie W MPU BBICOKOW TeM-
neparype, SBISIOTCS CTaJH, OTIMYAIOIINECS BBHICOKOH MPOYHOCTHIO, KOPPO-
3MOHHOM CTOHKOCTBIO U TEPMOCTOMKOCTHIO [24].

ITpn BEIOOpPE Mapku cTamuM clexyeT yYWTBHIBaTh, NPEXKIE BCETrO, €
KOPPO3HOHHYIO CTOHKOCTH B paboueil cpere. PexomeHmyercst MpUMEHATh
YIJIEPOJUCThIEC MU JITUPOBAHHBIE CTAJIM CO CKOPOCTHIO KOPPO3UH He Oonee
0,1 mm/ron, T.e. énoane cmoukue (B Tabnuie b.1 oHM 0003HAYEHBI OYKBOM
B). Eciiit 3TOMy YCJIOBHIO yIOBIETBOPSIFOT HECKOJIBKO MapoK CTaleH, TO cie-
JIyeT MpUMEHHUTh OoJiee neméBblil Matepuan (B Tabmuue b.1 mapxu crameit
YIOPAIO0YCHBI 0 CeOECTOMMOCTH, YeM JIEBEE PacIoyIO’KeHa CTalb, TEM OHa
JIETIeBIIE).

Hwkxe npuBenieHbl CBEICHHS MO MaTepuallaM, KOTOpPbIE HE SIBISIFOTCS
00s13aTeNbHBIME TP BBITIOJIHEHUH KyPCOBOTO TIPOEKTA.

Jis s5xoHOMUM eDUIUTHEIX U JOPOTOCTOSIINX BBICOKOJIETUPOBAH-
HBIX CTaJel JOIyCTUMO WCIOJIBb30BAaHUE JBYXCIOMHBIX cTajiei (yriiepoau-
CTasl cTajb C 3AIIMTHBIM CJIOEM M3 JISTUPOBAHHOM crayn). Bo3amMoxkHO, Tarke
IIpUMEHEeHHe yraepoaucTeix ctaneil Mmapok Ct3, 20K u T.1. ¢ 3aIIUTHBIM HO-
KpPBITHEM W3 IBETHBIX METAJUIOB, IIIACTMAcC, AMaiH (eCiaM OHHM 00JamaroT
JIOCTATOYHOM TEIJIOBOM M KOPPO3HMOHHON CTOMKOCTHIO B KOHTaKTe C 3aJaH-
HOU pabodeii cpeolt anmapara).

[TmacTMacchl W IIBETHBIE METAJUIBI HMCIIONB3YIOT IUIS H3TOTOBJIICHHUS
YIUTOTHUTEIBHBIX 3JE€MEHTOB, BKJIAJIBIIICH MOANINITHUKOB CKOIBKeHus. Jlo-
TIOJTHUTEJBbHBIE CBEJICHNUS 110 BBIOOPY MaTepraoB MOXXHO HAHTH B JINTEPATY-
pe [1, 13, 14].

IMTockonbKy OHA YacTh 3JIEMEHTOB alllapara B3aMMOJECHCTBYET C pa-
Ooueii cpenoii (KoTopast MOXKET OBITh arpecCHBHON), a Apyras 4acTb HE B3a-
HNMOJEHCTBYET — MapKd CTaJlM JUIsS 3TUX IPYII JIEMEHTOB MOTYT OBITH I10-
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no0paHsl pasHbIMH. OIHAKO U HCKITIOYECHUS 3JIEKTPOXUMHUYECKOH KOPpO-
3MM B CBapHBIX IIBAaX CIEAYET M30eraTh COCIMHEHHS HJIEMEHTOB M3 DPAa3HO-
POIHBIX MAaTEPHATIOB, HAXOIAMIMXCS B cpelie anekTponura. [losTtomy, cBapu-
BaeMbIE APYT C IPYroM KOPITyC U PyOallKy, BKIIOYast OOPHI, H3TOTABINBAIOT
13 MaTepuaya OJHOW MapkH. Ecnu TakuMm MaTepHaaoM OKa3bIBA€TCs JIETHPO-
BaHHasl CTaJlb, TO CYIECTBEHHO BO3PACTAET CTOMMOCTH aIlapara.

Koppo3ust He BO3HHKAeT B CBAPHBIX IIBaX, COCAMHSIOIUX 000JIOUKY
KOpIyca W3 JBYXCIOHHOW cTanu (HampuMep, BHYTPEHHHMH 3alluTHBIN —
IUTAaKUPYIOUMH clnoif u3 JyerupoBaHHOM cTamu Mapok 12X18H10T, wiun
10X17H13M2T, nmu 06XH28M/IT, a HapyxHBII U3 YrJIepoAUCTON cramu
Mapok Ct3cm, 20K wiu 16I°C) ¢ pyOamikoii U3 yriiepoaucToi crtaiu. B atom
Cllydae cBapka HJEeT IO YIJIepOIUCTOH CTajH, 3JEKTPOJIUT HE UMEeT KOHTaK-
Ta CO CBapHBIM ILIBOM, COCAUHSIONINM JBa Pa3sHOPOAHBIX MaTepHana, a pac-
XOJ JIETUPOBAHHOW cTanM cokpamaercs. I yMEHbIIEHH KOPPO3UOHHOIO
BO3/IEHCTBUS Cpenbl B HEE, €CIIM 3TO JOMYyCTHMO, MOTYT H00aBIATHCS MHTH-
O6uTopsl (3aMennuTeNN) Koppo3un. KOHTakTHYI0 KOPPO3HMIO YMEHBIIAIOT,
1000pPOM COOTBETCTBYIOIIMX MaTepuasioB. Tak, €Ciii 000I0UKY U3 JIETHPO-
BaHHOW CTaIM COCOUHUTH C PyOAIIKOH depe3 MPOMEXYTOUHBIH 3JIEMEHT py-
0aIlky, BBIOJHEHHBINH U3 TOH K€ CTalM, YTO M KOPITYC, TO KOHTaKTHasi KOp-
po3ust He OyJIeT yrpoKaTh KOPIyCy amnmapara.

Bribop matepuana nomkeH OBITh 000CHOBaH. Mapku MaTepHaios,
BbIOpaHHbIe 1o Tabmuuam b.1 u b.2, a Takke 3Ha4eHHUS HOPMATHBHBIX J10-
ITyCKaeMBIX HarnpspkeHUH no tabmmne b.3 npu pacueTHo Temneparype G, 1
mpu Temreparype 20 °C — G, o ClleayeT 3aHecTH B Tabmuiy | (tabmuia 3a-
MOJTHSIETCS TI0 Mepe BBIMOJIHEHHUH PAacyeToB U roMernaercs B [13).

IIpumepsI 0603HAYEHNST OTHOCJIOIHBIX MAPOK CTaJI€ii:
yraeponucrtas ctanb — cranb Ct3cn T'OCT 380-2005;
JerupoBaHHas (HepkaBeromas) cranb — ctanb 12X18H10T T'OCT 5632-72.

Tabmuma 1 — OcHOBHBIE MaTepHaibl M JIOIyCKAaeMble HalpsDKEHUS
9JICMCHTOB aIlapara
Mapxka Jlomyckaembie
DneMeHTH! anmnapara Marepuana, Hanpsokenus, Mlla
roct | o, [ o] [uz [0k

Ectb xoHTaKT ¢ paboueii cpemoit

1. Kopmyec:

a) obeuaiika, THUILE, KPBIIIKA;

0) JIIOK, IITYLIEPBI;

B) IMpOoKJIaJIKa YIDIOTHUTCIIbHAA. - - - -
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[ponomkenne Tabmuisr 1

Mapxka Jomyckaembie
OneMeHTHl anmapaTa MaTepuaia, HanpspkeHust, MITa

rocT Su | [0] | ou2 [[6]20
2. BuyTpennue ycTpoiicTBa - -

3. Memajaka
4. Baa

5. KpenexHble H3/1eJIMs1 MEIIAJIKH:

a) 6o, raiika, maioa; — - _ _

0) mmnoHka

Hert xonTtakTa ¢ paboueii cpenoit

6. Py6amka

7. Onopsl annapara, uandgol

8. Croiika npuBoaa - - — _

9. KpenexHble U3/1eJIUs:

a) st pIIaHIeBBIX coeauHeHuH (60uT); - - — -

0) 1t My ThI Basia (IIIMTOHKA); - - - —

B) JUTA YIUIOTHEHHS (IITHJIbKA). - - - -

HpHMeanHe - HpO'-IepKOM OTMCUCHBI NOITYCKAEMbIC HAIIPSAKCHUS,

HEUCHOJIb3YEMBIE B pacu€Tax 1o JaHHOMY MOCOoOHI0

2.3 OmnpenesieHue J0MyCKAEMbIX HANPSIAKEHU I
KOHCTPYKIHOHHOT0 MaTepuaJia

Ha ocnoBanum ['OCT P 52857.1-2007 momyckaemble HaIpsKEHUS
Marepuana Kopiryca Juisi padounx u HopManbsHbIX (20 °C) ycnoBuii onpene-
JISIFOTCS] COOTBETCTBEHHO MO (hOpMyJIIam:

[c] =nin2 o, (2a)
[6]20 =M1M2Cu20, (26)

Il Gy Oy 20 — HOPMAaTHBHOE JOIyCKaeMO€ HAIpPsDKEHHE COOTBETCTBEHHO
npu pacyeTHoil Temmnepartype u npu temieparype 20 °C s BbIOpaHHOTO
Matepmia, Ila (tabmuma b.3); 1y — monpaBo4HbIH KO3 GHUIMEHT, YIUTHIBA-
IO BUJI 3aTOTOBKM PACCYMTBIBAEMOTo 3jeMeHTa (1; = | i JucToBoro
npokara, 1; = 0,8 A7 OTIMBOK, [TOJBEPraroIUXCsl HHANBUIYaIbHOMY KOH-
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TPOJIIO Hepa3pyLIAIOIMMH METOIAaMH); T, — IONPAaBOYHBIN KOI(QQHIHEHT,
YUYHUTBIBAIOIINI CTENIEHb ONACHOCTH paboueil cpesibl MpH pacyeTe dJIEeMEHTOB
KOpIyca IOJ AaBICHHEM (AT B3PBIBOOMACHBIX W MOXKAPOOIACHBIX CpEl
2= 0,9, B OCTaNbHBIX ciy4asx 1, = 1). OnmacHOCTh Cpe/bl OLICHUBACTCS CTY-
JICHTOM CaMOCTOSITEIIBHO, NCXO/S N3 3HAHUH, MTOyYSHHBIX 110 XUMHH.

Tak Kak JUId M3rOTOBJICHHUS CBApHOTO KOpIIyca ammapara, pyOallkw,
OTIOp, JIOMACTH MENIAJIOK M APYTHX JIEMEHTOB HCHONB3YIOTCS 3arOTOBKH U3
JIMCTOBOTO TpOKaTa, To 11 = 1.

Jlomyckaemble HAIPsOKEHUS I MaTEpPHAIOB IPYTHX 3JIEMEHTOB arl-
napara cieayeT MPUHSTS!

[c] = o (2B)

HopmaTuBHBIC OITycKaeMble HANpsKEHUSI OCHOBHBIX KOHCTPYKITHOH-
HBIX MaTE€pHaJlOB NIPHU pacUETHON TEMIIEPATYpE G, U npu TeMmeparype 20 °C
— Oy 20 CHIEeAyeT omnpeaenuTs no Tabnune b.3, a Takke qomyckaeMble Hamps-
JKeHHs JUIS PacyeTHON Temmepatypsl t, — [c] u misa Temneparypsl 20 °C —
[6]20 O hopmyiie (2). Pe3yabraThl BRIYKUCICHUH CEIyET 3aHECTH B TaOJIHILY
1 (cMm. paszmen 2.2).

2.4 OmnpenesieHue padbo4yero, pac4eTHOro, MPOOHOro 1
YCJIOBHOTO J1aBJIEHUSI

Pabouee, pacueTHOE, TPOOHOE U YCIIOBHOE AAaBIICHHE OTHOCSTCS K Ta-
paMeTpam, KOTOpbIE IOUIeKAT MpEeABAPUTEIHLHOMY OIpeseieHuto. JlaHHbie
mapameTpel ycTaHaBiuBawooTcs B cootBeTctBud ¢ I16 03-576-03 (IIpaBmna
yCTpoiicTBa 1 0e30MacHON dKCITyaTallueil cocyoB, paboTaIMUX MO AaB-
nennem) u TOCT P 52857.1-2007.

Pabouee Oaenenue Ppyg — MAKCUMATHLHOE BHYTPEHHEE M30BITOUYHOE
JaBIICHUE, BO3HUKAIOIIEE NMPH HOPMAJIFHOM MPOTEKaHWH pabodero mporecca
0e3 ydera TMAPOCTATHYECKOTO JIABJICHUS cpelbl U 0e3 ydera JOIyCTHMOTo
KpPaTKOBPEMEHHOT'O TIOBBIILICHNS AAaBJIEHUsI BO BpeMsl CpabaThIBaHUS TpeJo-
XPaHUTEIBHOTO KJIallaHa WM JPYrHX HpeOXpaHHUTENbHBIX ycTpoicTB. Ta-
KM 00pa3oM, paboyee JaBiIeHHE — 3TO M30BITOYHOE JaBJIEHHE I'a3a Hal CIIo-
€M XHAKOCTH, KOTOpoe yKa3biBaeTcs B T3, T.e€.:

ppaﬁ = Pu- (3)

T'uopocmamuueckoe dagnenue p, — MAaKCUMaIILHOE JIaBJICHUE CTOJ0A
JKUJIKOCTH B arnapare, [la:

przpchc: (4)
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. 30 =
rne P, — IWIOTHOCTh paboueit cpeasl kr/m”; § = 9,8 — yckopeHue cBOOOAHOTO
nazenns, M/c%; H, — ypoBeHb KUIKOCTH B ammapare, M.
I'uapocTaTideckoe JaBieHHe OOBIYHO CYIIECTBEHHO MEHbIIE paboue-
ro. OTHOCHTENBHYIO, B TIPOIIEHTAX, BEIMIMHY THAPOCTATHYECKOTO JIaBICHUSL
A, paccuyuTHIBaIOT 110 hopMyIIe:

Ap = (pr/ Ppac ) 100%. (5)

Pacuemnoe enympennee oasnenue py, — NABJICHUE, HA KOTOPOE MPO-
M3BOJUTCS PAacdeT 3JIEMEHTOB ammapaTa Ha MPoYHOCTh (pucyHok 2), ITa. Ec-
JIM Ha JJIEMEHT KOpIyca JIeHCTBYET TMAPOCTaTHYECKOE NaBiieHHe OoJblie
W paBHOe 5% 0T pabouero, T.e. A, > 5% , TO €ro y4uThIBalOT B PaCUCTHOM
napieHuu (6a), B MPOTUBHOM CIIy4ae TUIPOCTATHUECKOE JaBJICHUE HE Y4H-
TBIBAIOT (60):

Pp.s = Ppac +p:. (63)

Pp.s = Ppac- (66)

B KypCOBOM HNPOCKTUPOBAHHUU AOITYCKACTCA MAKCHUMaJIbHOC PACYCT-
HOC IAaBJICHUC, I[CﬁCTByIOH.IGe Ha JHUIIEC, paCpOCTPaHATb HAa BCC DJICMCHTDI
KOpiryCa anrapara, T.C. IpMHUMAaTbh €IMHOC 3HAYCHUC Dy p.

)
—_ 1l —— —

Ppas + chy

B)

a) DJUTUITHYECKAsT KPBIIIKa;
0) nmmHIpHUYecKas obeyaiika;
B) KOHMYECKOE JHUIIE C TOPOUIAIBHBIM IIEPEX0I0M.

PI/ICYHOK 2 — PacueTHBIe CXEMBI 3JIEMEHTOB Kopmyca, Harpy>XCeHHbIX
BHYTPCHHUM JAaBJICHUEM ra3da U JXUJIKOCTHU
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ITpu pacyere Ha MPOYHOCTH CTEHOK PyOAIIKH TPUHIMAETCS:

Pp.s = Ppys: (68)

TJIE Ppys — PabOUEe JaBIeHUE TEIIOHOCUTENS (TT0 MCXOAHBIM JaHHBIM), I1a.

IIpobnoe dasnenue Pyp — MAKCUMAIbHOE M30BITOUHOE JABIEHHE, CO-
3/1aBaeMoe MPH THAPABINYECKUX (THEBMATHUECKHUX) UCTIBITAHUAX COCYAOB U
anmapaToB C IEIbI0 NPOBEPKH MX HA MPOYHOCTH M T€PMETHYHOCTB. [IpoBep-
Ky HPOBOJAT B COOTBETCTBMM C TpeOoBaHWsMU PocrexHan3opa Ha 3aBoje-
M3roTOBUTECIIC U HAa NPCANPUATUN NPU TMCPUOANYCCKOM OCBUACTCIHLCTBOBA-
HHH, €CJIH CKOPOCTh Koppo3uu He Oosiee 0,1 Mm/rox, To oaMH pa3 B 8 Jer.
Hapy>xHblli 1 BHYTpEHHUN OCMOTpPBI TaKUX aIIapaToB IIPOBOJAT OJUH pa3 B
2 rojaa. FI/I[[paBJ'II/I‘IeCKI/Ie HCHBITaHUs Oe30IacHee MMHEBMATUYCCKUX, KOTOPHIC
B Cllyyae pa3pylieHHs O00OJOYKM COKaTbIM BO3/IYyXOM IPHUBOJST K B3PHIBY.
ITpu 3amomHEeHNH cocyna XHUIKOCTHIO BO3MYX JIOJDKCH OBITH yJalieH MOJHO-
cThi0. VcTibITaHus MPOOHBIM JaBICHUEM JUIS KaXKIOW M30JMPOBAHHOM IOJIO-
CTH ammapara Ipou3BOIAT Pa3eIbHO.

Jnst THIPABINYECKOTO MCHBITAHUS HCTIONB3yeTCs OOBIYHAs BOAA MPH
temnepatype 5 — 40 °C. JlaBieHue moJHUMAETCSI TUIABHO M KOHTPOJIAPYETCS
10 JIByM OJIMHAKOBBIM MaHOMeTpaM. IIpomoinKnTeIbHOCTh MUCTIBITAaHUH IS
anmnapaToB ¢ TOJMIMHON cTeHku A0 50 MM cocraBiser 10 munyt. Yepes 10
MHUHYT JaBJICHWE IIOCTENIEHHO YMEHBLIAIOT JIO PAcYeTHOrO M THIATEIbHO
OCMAaTpPUBAIOT BCE COCIMHEHHS U HAPYKHYIO MOBEPXHOCTh CTeHOK. OOCTyKH-
BAaHHWE CBAPHBIX IIBOB HAa KOPITYCE€ BO BPEMs HUCTIBITAHUM HE JOIMyCKacTCA.

COCyH CUHUTACTCA BBIJACPIKABIINM UCTIbITAHUA, €CJIN 1aBJICHUC B ICPU-
O]l UCTIBITAHUH HE YMEHBIIAIOCh, & IIPU OCMOTPE HE OOHAPYKEHO Pa3pHIBOB,
BUIMMBIX OCTATOYHBIX Ae(OpMAaIluii, TPEIIUH, TEYCH, CIC30K, MOTCHHS B
CBapHBIX COCAMHEHUSIX U HA OCHOBHOM METaJlle, Te4eil B Pa3beMHBIX COEIH-
HeHusix. Ilocrme ocMmoTpa paBieHHE CHIDKAlOT 10 aTMoc(epHOro; s
NIPEAOTBPAIEHUsT 00pa30BaHMsl BaKyyMa, CIOCOOHOTO CMSATh KOpIIyC, Ha
KPBIIIKE OTKPBIBAIOT JIIOK WJIM BO3AYIIHBIA KJIallaH M TOJBKO IIOCIE 3TOTO
MIOJTHOCTBIO OMOPOKHSIOT ammapar. 3HadeHue POOHOTO JAABIECHUS M PE3YIlb-
TaThl NCTIBITAHUN 3aHOCATCS B TIACIIOPT COCY/Ia.

IIpobnoe dasnenue At COCYAOB ONPEAEIIETCA OTASIBHO Ul KOPITY-
ca u pybaniku o Gopmyse:

Pup = 1,25 py; [6]20 / [o]. U]

Ortnorenne [6]yg/ [o] momyckaercs B KypcOBOM MPOEKTE NMPHHHAMATH
10 COOTBETCTBYIOIIEMY MaTepHaly KOPIIyca Wik PyOaliKu.
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3HayeHne NPOOHOTO JABICHUS BHOCHTCS B TEXHHYECKYIO XapaKTepH-
CTHKY (depTesk o0IIero Biaa) Kopiyca.

Yenognoe oasnenue py — 3T0 pacdeTHOE ABICHHE IPU TEMIIEPAType
20 °C, xoTopoe HCHOJB3YeTCs IPH BBHIOOpE M pacyeTe Ha MPOYHOCTh CTaH-
JapTHBIX 3JIEMEHTOB anmapara (y3JIoB, JeTalell, apMaTypsl). Y CIOBHOE JaB-
JICHHE ONPEACIIIOT U JIEMEHTOB KOpITyca: JIFOKa, IITYLEepoB (B KypcOBOM
MPOEKTE YCJIIOBHOE IABJICHHE PACCUHUTHIBACTCS TOJBKO VIS JIIOKA M PACIIPO-
CTpaHseTCs Ha OCTalbHBIC JIEMEHTHI), a TAKKE IS pyOallKy U ee IITYLEpOB.
YucneHHoe 3HAYCHUE YCJIOBHOTO JABJICHUS JUIS JIIOKA WIM pyOaliku, pac-
cunTanHoe 1o (opmyne (8), okpyrisercs A0 Onmkaiiero OONbIIEro CTaH-
JapTHOTO 3HAYCHUS:

Py 2 Pp.s [6]20 / [0], (8)
rae py — yclnoBHoe gasienue (Mlla) BeIOuMpaeTcs U3 CTaHAAPTHOIO U3 PAlA:

0,25;0,3;0,4;0,6;1,0; 1,6;2,5 u T.1.
[omy4yeHHBIC 3HAUCHUS TABJICHUI CBOIAT B TAOMHUILY 2.

Tabmuna 2 — PacuerHoe, mpoOHOE, YCIOBHOE JaBlIeHUE B ammapare

PacuetHoe [Ipo6HOE YcnoBHoe

BHYTPEHHE JlaBIICHUE JlaBIICHUE
JlaBJICHUE Pup: Py»
Pps>» MIla MlIla MlIla

OneMeHTSHI anmnapara

Kppika

ObGeuaiika _

Juume

Kopnyc

JIrox

IItynepst

OO0euaiika

Juuie

Pybamka

Itynepst
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2.5 BbIOOp M onmpeaesieHHe apaMeTPOB
KOMILIEKTYIOLIUX 3JIEMEHTOB

BbeinensroTest cienyronie OCHOBHBIE COCTABHBIE 3JIEMEHTHI  alapara
¢ Mermankoi (tadymna 3):

1) Kopryc, BKIFOYAOIIHI PSI DIEMEHTOB M YCTPO#CTB (0Oeuaiika,
THUILE, KPBIIKA, pyOalika, J0K, 3MEEBHK, IITYIEPHI, IIEPETOPOIKH, OTOPHI
KopIryca, namngsl, GIaHIEeBbIE COSTUNHCHNS ITYIEPOB U T.1.).

2) TlpuBOx MEXaHUYECKOTO TIEPEMEIINBAIOIIETO YCTPOMCTBA, COCTOS-
LIIEr0 U3 MOTOP-PENyKTOpa MWK MOTOP-PEAYKTOpa C JOMOJHUTEIHHON Mexa-
HHAYECKOU nepenaueil.

3) Ban memanku.

4) Menranka.

5) Mydra Bana.

6) YutotHeHune Bana.

Tabnmma 3 — Be1Oop THITOBBIX JIEMEHTOB aIapaTa

Vicxonuble napaMeTpul VIS | yxasaress pacioNoKeH s
Tunosoit MTOJIYYEHUS XapaKTEPUCTUK JAHHBIX B TIOCOOUH
STICMOHT THUIIOBOTO JIEMEHTA WM IS
BEIOOpA THITOpa3Mepa NoNe NoNe
SJIeMEeHTa PHCYHKOB TabITHIIL
DJyieMeHTHI KOopIlyca anmapara
Kopmyc anmna- B.1 -B.4; B.1 -B.4;
O06o03HaueHNE KOpITyCa
paTa u Tero- . B.5 B.5-B.7
HomuHasbHbli 00beM, V
06MERROS Buyrpennuii nuamerp, D 101 — 111
YCTpOMCTBO yIp P, c. N
HItyuepst Buyrpennuit nuamerp, D B.6 B.8
KopIyca YenoHbii nipoxo, Dy
(py6amkn) VcnoBHOE faBIeHHE, Py c. 112 c.113-115
ok VYenosublit npoxon, Dy uimu B.7, B.8 B.10
BHYTPEHHUN auameTp, D, c. 117 -119
HomuHaneHbIH 006eM , V B.9
Handgsr
MOHTAKHEIC Hunamerp xopnyca, D nnu
py6amku, Dy c. 116
Tum onops! (;1ama) r.1 r.l, rz
Omnopst o
annapata BHyTpeHHHI IHaMeTp Kopiryca,
D wnu py6armku, Dy c. 124 -126
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[ponomxenne TadnuIs! 3

TwumnoBoit
3JIEMEHT

VcxopmHble mapaMeTpsl Uis
MOJTyYeHHs JaHHBIX O
THITOBOM 3JIEMEHTE MU JUIS
BEIOOpa THTIOpa3Mepa  3Jie-
MEHTa

YkazaTenb pacroioKeHUs
NaHHBIX B II0OCOOHU

NeNo
PHCYHKOB

NoNe
TaOIUIL

DIeMEHTH MEXaHMYECKOTO MEPEMEIINBAIONIETO YCTPOHCTBA

Tun yriotHeHus

A1-]14 a1-15
Memanka O06o3HaucHNE THIIA
Juawmerp, d,,

c. 127 -135
le{Boﬂu co Mommnocts, Ny E.1,E2 El- E9
CTOHKOH YacroTa, N
(Tum u > c. 139 - 152;
HemosHene) Pabouee naBIEHHE, Ppss o 166
Ni"“l’f; . | Mommocts, N, ¢.142 - 145;
PCLYKTOp Tp Yacrora, N, c.146 — 150
BO/JIA
Ban 0O0603HaYeHNE MOTOP-PEAYKTOPA c. 142 - 155

Ton npusoza E.3,E4,E5 |[E9-E.11
MydTta

,d

Hnavetp sana ¢. 157156

Pabouas cpena E.6 E.12
VnorHenne JNuameTp Baia, d

Pabouee naBneHue c. 157, 158

| Tum u ucnionHenue mprBosia B.9 B.11. BI2

Onoper npuso JHuameTp annapata, D ) v
f1a 1 YToTHE- [Juamerp Bana, d
HUS ’ c. 120-122

Kaxxaplii 13 nepeyrcaeHHbIX TUIIOBBIX 3JEMEHTOB UMEET HECKOJBKO
KOHCTPYKTUBHBIX Pa3HOBHIHOCTEH. MHOTOOOpa3ue THIIOBBIX SJIEMEHTOB
CBSI3aHO KaK C MX (PyHKIIMOHAIFHBIM HA3HAYEHUEM, TaK U C TEXHOJOTHEH UX
H3TOTOBJICHUS, OTPEACISIONIeH CTOMMOCTh u3nenus. s o00o3HaueHHs pa3-
HOBUIHOCTEH THITOBOTO JJIEMEHTA UCIIOJIB3YIOTCS TaKWe TEPMHHBI, KaK mun
ucnonnenue. BHyTpU KaXJIOTO THIIA M WCIIOJHEHUS THUIIOBBIE 3JIEMEHTHI OT-
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JUYAIOTCS APYT OT ApyTa pa3MepaMi H, KaK CJIEICTBHE, pa0OYNMHU XapaKTe-
puctukamMu. THUI W TPUHATBIE pa3Mephl U3LETHS B COBOKYITHOCTH OIpere-
JISIOT €T0 TadapuT, WK, YTO TO JKe, /munopasmep.

Tak xak BBIOOp THITOBBIX 3JIEMEHTOB alliapaTa SBISIETCS CIOKHOU 3a-
nadeif, To I yMEHBIICHUS TPYAOEMKOCTH PabOTHI M HCKIIOUEHHS MOCe-
IOYIOUIAX OIIHOOK JKEJIATeNFHO MPUACPKUBATHCS ITOCIIEAOBATEIFHOCTH YKa-
3aHHOHM B TaOmuue 3, 3amuchiBas Ha3BaHWE, TUI, MCIOJHEHHUE WM TabapuT
KOMIUIEKTYIOIIEr0 3JIEMEHTa B COOTBETCTBUHM C IOSCHEHUSIMH HA DCKH3E
KOMITOHOBKH amnmapata (pazzaen 2.6).

Crnenyer UMeTh B BHJY, YTO IIOCJIE BBIIOJHEHMS PacyeToB IO IPO-
BEepKe pabOTOCHOCOOHOCTH THUIOBBIX JJIEMEHTOB (pa3aen 3) HX THIOpa3s-
MepBbI, B HEKOTOPBIX CIIydasiX, MOTYT ObITh YyTOYHEHBI.

[pu BrIOOpPE omop ammapara (OMOPHBIX JIal) CIeAyeT YIYUTHIBATH, 4TO
npu padoueit Temneparype Boiiie 60 °C st CHUKEHHS SHEPreTHYECKUX T10-
Tepb, a TakKe M0 TPeOOBAHUAM TEXHUKU 0E30MAaCHOCTH 00S3aTENBHO IPUMeE-
HEHHE TeIUION30JIIIUHI KOPITyca.

Bribop npuBoja annapara npousBoautcs noaramnuo ([Ipunoxenue E).
HomwuHameHass MomHOCTE 3iekTpomBuratens N, BBIOpaHHOTO TIpUBOAA
JOJDKHA OBITH Oonbmie MomrHocTH N, 3aTpaunmBaeMoii JBHTaTeleM, Kak Ha
nepememuBanue N,, Tak ¥ Ha IpPeoJoJCHHE TPEHHS B IJIEMEHTaX Mexa-
Hu3Ma. MomHocts N, morpedisemas IBUTaTeNeM NPH paboTe pacCUUTHIBA-
eTcs 1o opmyiie, ykazanuoii B [Tpunoxennu E (BBOHAS 4acTh).

Pe3ynbTaThl BEIOOpa THIIOBBIX JIEMEHTOB PEKOMEHYETCS] 3aHOCUTH B
Tabnuiy 5.

2.6 JcKH3 KOMIIOHOBKH anmnapara

B sckusHOM mpoekTe HeoOX0oaMMO H300pa3uTh OOIIMIT BUY ammapara,
JAIONINKA mpeacTaBieHue o0 ero ycrporctBe. M3o0paxkeHue ammapara Bbl-
MOJIHSIOT C MAaKCUMAaJbHBIMH YIPOILICHUSIMU B IPOM3BOJILHOM Maciitade
(pucyHkH 4 U 5) B 2MIeKTPOHHOM BHJE C MOCIEAYIOLICH pacneyaTtkoil Ha Oy-
Mmare ¢opmara A2. OOmuit Buj anmapara Ha 3CKH3€ KOMIIOHOBKH BKJIIOYAeT
n300pakxeHne BHIOPAHHOTO, B COOTBETCTBHU C €r0 0003HaYEHHEM, KOpITyca
anmapara, BKJIIOYAlOLIEro TEIUIOOOMEHHbIE M BHYTPEHHHE YCTPOWCTBa, a
TaKKe IMPUBOJ ammapara, Bajl MENIAJKH, MEIIalKy, MypTy M yIJIOTHEHHE
BaJa.

Ha scku3e mpocTaBiIsioT HE BCe, a JIMIIb OCHOBHBIE KOHCTPYKTHBHEIE,
rabapuTHbIe, MPUCOSANHNUTENLHbIC U YCTAHOBOYHBIE pa3Mepsbl. JlaHHbIE s
IIPOCTAHOBKH pa3MepoB OOJBIIMHCTBA JIEMEHTOB MPUBEICHBI B COOTBET-
crBytomux Tabmumax Ilpunoxenus. McximodeHne cocTaBisieT IJIMHA Basa
MEIIAIKH, KOTOpasi ONPEAEISIETCS 0 YePTEXXy OPHEHTHPOBOYHO, UCXOAS U3
pa3MepoB MPUBOJA, KOPIyca M PACCTOSHUM OT JIONACTH MEIIAJIKU 10 JHUIIA
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kopryca h,, (s memranok tuma 01, 03, 07) wmu h,,; (a1 Memnanok tuma 10)
B COOTBETCTBHH C PHCYHKOM 3 W Tabmureiu 4, a Takke paccrosaue H, mo
pucynky 1.4 u tabmune [.4 [punoxenus.

Mortop-penykrop

i
! 7] Mydra
/
IlogmunHauku
4
YnnoTHeHue ¥[2
hl R )
T <l Ormopa cToiKH
he - /ﬁ( MIpUBOJA
¢
Crynuma
MEIIAIKHA

1 — pamnas memanka (tun 10);
2 — 6pIcTpoX0/IHas Melnaka (TpexionactHas — tun 01, TypOuHHAs
otkpbITast — tun 03, nonactHas — i 07)

PI/ICyHOK 3 — PacnonokeHue Baja ¢ MEIIaIKol B armapare
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PexykTop unianHaApHueckuii ¢ Koco3y6oii mepeaaydeii

Mydra M® 500-65-2-2, ctaas 40 TOCT 1050-88

Ymirornenne T3-65-2,5 ATK 24.201.13-90
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'YerpoiictBo 400-1,0 OCT 26-2012-83, craas 16I°'C TOCT 5520-79

Mpoxaaaka 1-400-1,0 TOCT 28759.6-90, propomnact- 4 TOCT 10007- 80

Onopnas Jjana 3-40000 T'OCT 26296-84, craas Ct3cn F'OCT 380-2005
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3meeBux (Tpy6a 89 x5 FTOCT 9941-81), cranb 12X18H10T 'OCT 5632-72
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Temnepatypa padoueii cpenbi — 120 °C. Cpena — 10% pactop HNO;

Amnnapar 10-6,3-0,9K-T I'OCT 20680-2002

.H]OK, OTpakaTeJIbHbIC MEPETOPOJAKH H IITYHEPLI 3MEeBHKA “306pa?KCHl>l B
CeYEeHHH Kopmyca yCJI0BHO, OCTA/IbHbIC HITYLEPbI HA KPBILIKE HE MOKa3aHbl.

Kypcosoii npoext no [IM
(eapuanm 3adanus)
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[T | % foow. Jow e Ammapart ¢
Paspad. | Huwouaen MelaJKoIi. — | —
Tpos. Amjpees Bun o [ i
T. Konrp. Jluer |
o, Kagexpa CII6I'TH (TY)
Voo, MexaHUKH Ipymna...

PucyHok 4 — Dckn3 KOMIOHOBKY anmnapara (Bapuasr 1)
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| Croiisca, wyryn CY 15 FOCT 1412-85

Mydra M® 2000-65-2-2, craas 40 TOCT 1050-88

Ymiornenne T3-65-2,5 ATK 24.201.13-90

Baua memaaku 65%3830, craas 12X18H10T 'OCT 5632-72

Jlok 2- 400-1,0 OCT 26-2003-83, craan 12X18H10T T'OCT 5632-72
Yerpoiicteo 400-1,0 OCT 26-2012-83, craas 16I'C TOCT 5520-79
IMpoxaaaka 1-400-1,0 TOCT 28759.6-90, ¢propomnact-4 TOCT 10007- 80

Kopmyc BK9-2-6,3-1800 T'OCT 9931-85, crans 12X18H10T I'OCT 5632-72
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Py6amka 1900-1475-0,6 OCT 26-01-985-82, craas Ct3en TOCT 380-2005
Handa 4-1-4-1000 TOCT 13716-73, ctaas Ct3cn5 FOCT 380-2005
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Memanxka 07-2-1000 ATK 24.201.17-90, craas 12X18H10T I'OCT 5632-72
Onopnas aana 3-40000 TOCT 26296-84, craas Ct3cn 'OCT 380-2005
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JIiok ¥ ITyHepbl py0amKky n300pakeHbl B CEYeHHH YCJI0BHO, 0CTaabHbIe
IITYlepbl HA KPbILIKe He MOKA3aHbl.

Temnepatypa padoueii cpenbi — 120 °C. Cpena — 10% pactop HNO;
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PucyHok 5 — Dckn3 KOMIOHOBKH anmnapara (Bapuasr 2)




Ha sckmse (pucynku 4 u 5) ammapaTt pa3OuBaeTcsi Ha COCTaBHBIEC da-
CTH, OT KOTOPBIX IIPOBOJT JINHUH-BBIHOCKH, C yKa3aHUEM HAHMMEHOBAHHS U
YCJIIOBHOTO 0003HAUCHNUS TEXHUYECKHUX XapaKTEPUCTHK 3THX YacTel o crpa-
BOYHBIM JJAHHBIM HJIM CTaHZApTaM, a TAKXKE CBEICHUS O MaTepHae.

[Ipu 3anmcu ycIOBHBIX OOO3HAYCHHH THIOBBIX M CTaHIAPTHBIX da-
CTeil ammapaTa ciiefyeT MPOCTaBIATh 3HAYCHH [TapaMeTpoB: JIMHEWHbIE pa3-
Mepbl B MIUUIUMETpax, AasieHue B MI1a.

JAnst ocTadbHBIX TAPaMETPOB B CTPYKType 0003HAUEHHUH Pa3MEPHOCTb
yKa3aHa B CKOOKax. PasmepHOCTh mocie yucia B 0003Ha4eHHH HE yKa3bIBa-
eTCsL.

PeSyHLTaTI)I BI:I60pa TUMOBBIX DJIEMEHTOB PCKOMCHAYCTCA 3aHOCHUTH B
Tabnuiy 5.

Ta6nuna 4 — Paccrosaus hy, h,; oT qHa 10 MomacTu Merranku (PUCYHOK 3)

O603HaueHHE Kopnyc ¢ Kopmyc ¢
Ty MelaaKu SIUIMITAYECKAM KOHHUYECKHUM
MeIIaIKK
JHUIIEM JHUIIEM
01 TpexionacTHast h =d
03 TypOUHHAs OTKPBITasK o h,,=1,5d,
07 JlonactHas h,=0,4d,,
10 Pamnas h,;=0,2d,, h,: =0,3d,,

Tabnuna 5 — OCHOBHBIE 3JIEMEHTHI alapara U UX YCIOBHBIE 0003HAYCHUS

HazBanwue KoHcTpyKTHBHBIE OCOOCHHOCTH VYcnoBHOE 0003HAUCHHE
JNIeMeHTa U TTIaBHBIE MTApaMeTphl anemeHTa. Ccblika Ha
anmapara BBIOPaHHOTO DJIEMEHTA HOPMAaTHBHBII JTOKYMEHT

3amnojHsaercs B
COOTBETCTBHUH C
Tabaunen 3

3anoHsgeTcs 1mo CIIPaBOYHBIM 3amo0HIETCS B COOTBETCTBHH C
TMPUJIOKEHUAM rmocoous PEKOMEHAAUSIMU mocooust

YcitoBHBIC 0003HAYCHHSI alllIapaTa U €ro 4acTei MPeACTaBICHBI HIXKE.

Ammapar ¢ MEXaHHYECKHM MEePEMEIINBAIOIINM YCTPOHCTBOM:

Annapam, mun, UChOIHEHUE — HOMUHANLHBIL 00beM (MS) — pabouee
Oagnenue @ kopnyce, epynna mamepuana (¥ — yenepooucmas, K — xopposu-
oHHOCmOUKAs cmane unu cnaag) - mun ynaomuenust (T — mopyosoe).

[IpuBox ammapara, COCTOSAIIMNA U3 ICKTPOIBUTATEINS, MEXaHHUCCKOU
nepesiayl u CTOMKY:

Jlnst mpuBona Tuna 1:
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Ilpusoo, mun, ucnonnenue — ouamemp 8aia — MOWHOCMb 08u2amens
(kBm) — wacmoma epawenus eana mewanrku (06/mun). Tun momop-
peoykmopa.

s mpuBoaa tuma 2:

Ilpueoo, mun, ucnonnenue — ouamemp 6aia — MOWHOCMb 08u2aAmMens
(kBm) — wacmoma epawenus eana mewanrku (06/mun). Tun momop-
DeOYKMOopa — 4acmoma epaujenst 6bixo0Ho20 6aia momop-pedykmopa (Np).

Croiika st npuBona: Cmoiika, uyeyn CH 15 FOCT 1412-85.

MydTta ynpyras BryjiouHo-naibuesas: Myg¢pma MYBII, nomunans-
notti epawaiowuil momenm (H-m) — ouamemp yurunopuuecko2o Konya 6and
noo nonymygmy — ucnoanenue, I'OCT 21424-93, cmanv, mapka cmanu,
T'OCT na mamepuan.

Mydra ¢nanneBas: Mygpma M®P, nomunareHulil 8pawarouti Mo-
menm (H-m) — ouamemp yunuHOpU4ecKo20 uiu KOHUYECK020 KOHYd 8aid oo
noaymygmy — eabapum — ucnoineHue noryMy@mol, Cmaib, MapKa cmanu,
T'OCT na mamepuan.

Mydra npomombHO-pazsemuas: My¢ma MIIP, nomunanvhbulli epa-
warowuti momenm (H-m) — ouamemp eana, cmanw, mapka cmanu, 'OCT na
mMamepuar.

Y1toTHeHe TOPIIOBOE NIBOMHOE: Ynaomuenue 13 — ouamemp gana —
npeodenvHoe uzdbvimounoe oagrenue, ATK 24.201.13-90.

Kopnyc anmapara: Kopnyc, mun — ucnonuenue — o6vem HOMUHATb-
Hbll (M3) — euympennuti ouamemp, I'OCT 9931-85, cmanw, mapxka cmanu,
T'OCT na mamepuan.

JItox-na3z nuamerpom D, He mMeHee 400 MM, co chepHUecKOr KpbII-
koii: JItok, ucnonnenue — enympennuil ouamemp — yciosnoe oasienue (0o-
basums 6ykey @ npu ycmanogke ¢pmoponnacmogoii npokiaoku), OCT 26-
2003-83, cmanv, maprka cmanu, 'OCT na mamepuan.

YeTpolcTBO IapHUPHOE AN JIIOKa-nasza: Yempoiicmeo, éuympennuil
Juamemp noxa - ycrosroe oasnenue, OCT 26-2012-83.

YeTpolcTBO MOIBEMHO-IIOBOPOTHOE MJIs JIIOKa-llaza: Ycmpoiicmeo,
ucnonnenue — HympenHutl ouamemp nioka — yciosroe oagnenue, OCT 26-
2013-83.

@daHel] TUIOCKWH TNPUBApHOW JUIA IITyIepa WIH TPyOOmpoBoja:
Dnaney, ucnonrnenue — YCI06HbllL Npoxod — ycnosnoe dasnetue (006asumo
oykey @ npu yemanoseke pmoponnacmoeoi npoxnaoku), F'OCT 33259-2015,
cmanw, mapxa cmanu, ' OCT na mamepuan.

IItynep ¢ wiockuMm ¢daannem: Ilmyyep, ycio6uviii npoxoo — ycios-
Hoe Oaenenue (dobasums Oykey @ npu ycmaumoske Gmoponiacmogoi npo-
xknaoxu) — mun — ucnonnenue, ATK 24.218.06-90, cmanw, mapxa cmanu,
T'OCT na mamepuan.
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3armymka ¢aHIeBas A MTyepa WiIN Tpyoomposona: 3azayuika,
UCRONIHEHUe — YCNIOGHbII NPOX00 — yciaosnoe oasienue (0obasume Oykgy @
npu ycmanogke gpmoponnacmogoi npoknaoku), ATK 24.200.02-90, cmans,

mapka cmanu, I OCT na mamepuan.

Konmueckoe oTOOpTOBaHHOE THHUIIE anmapara: Juuuye, y2on npu eep-
wune — ycuosHolil ouamemp — moawuna cmenxu, I OCT 12619-78, cmanw,
mapka cmanu, I OCT na mamepuan.

OnmunTrdeckoe OTOOPTOBAaHHOE [HUINE WM KPBIIIKA ammapara:
Muuwe, ycrosnoiii ouamemp — monwuna cmenku, I'OCT 6533-78, cmane,
mapka cmanu, I OCT na mamepuan.

[poknamka miockas U3 3JaCTUIHOTO MaTepHaia Uit (JIaHIEBOTO CO-
eAnHeHus WTyuepoB. IIpoknadka, ucnonneHue — YClO6HbLU Ouamemp —
yenosrnoe oaenenue, I OCT 15180-86, mamepuan, mapxa mamepuana, I OCT
Ha mMamepuai.

Ipokiaaka miocKas U3 3JaCTUYHOTO MaTepuaia st (PJIaHICBOTO CO-
eNVHEeHHs IoKa-nasza: IIpoxnaoka, ucnoiHeHue — YCI0GHbIUL Ouamemp —
yenosnoe oagnenue, I'OCT 28759.6-90, mamepuan, mapxka mamepuana,
T'OCT na mamepuan.

[onBecHas mama ais anmaparta: OnopHas nana, ucnoiHexue - 00nyc-
kaemas naepysxka (H), FTOCT 26296-84, cmanw, mapka cmanu, 'OCT na ma-
mepuar.

Haknagnoit nuct ans onopHoit nanel: Haknadnoit aucm, ucnoanenue
onopHotl aanvl — Odonyckaemas nazpyska (H) — momyuna aucma, 'OCT
26296-84, cmanw, mapra cmanu, 'OCT na mamepuan.

VYeTpolcTBO CcTpomnoBoe Uil MOHTaxa Kopryca annapata: Ilandgha
MUn — UCNOIHEHUe — 2PY30n00beMHocns (M) — CMandapmHblii paouyc Kpu-
susnwl nosepxrocmu, I OCT 13716-73, cmanv, maprxa cmanu, I'OCT na ma-
mepuaz.

PyOammka HepasseMHAs ¢ SJUIMNTHYCCKUM THUIIEM: Pydawka, enym-
penHull ouamemp pyoawiky — GblComa YUIUHOPUYECKOU Y4acmu — YCA08HOe
Oasnenue — ucnonnenue, OCT 26-01-984-82, cmanv, mapra cmanu, I'OCT na
Mamepuar.

Py0arika Hepa3beMHasi ¢ KOHHUCCKUM AHUIIEM: Pybawika, snympen-
HUll Quamemp pyoauKu — 8blCOmMa YUIUHOPUUECKOU Yacmu — YCl08HOe Od6-
nenue, OCT 26-01-985-82, cmanw, mapra cmanu, ' OCT na mamepuan.

IepemermBaroriee ycTpoicTBo: Mewanka, mun — UCNOAHEHUE —
Hapyorcuvitl ouamemp, ATK 24.201.17-90, cmans, mapra cmanu, 'OCT na
mMamepuar.

3meeBuKk: 3meesux, mpyoa d x S (HapyXHBI IHAMETp W TOJIIIUHA
CTeHKH), cmanb, mapka cmanu, I OCT na mamepuan.

Ban memanku: Ban, ouamemp x onuna, cmanv, mapxa cmanu, I OCT
Ha mMamepua.

OtpaxatenbHas neperopojxa: Ilepezopodka, cmans, mapka cmanu,
I'OCT na mamepuan.
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2.7 OueHka HAIE:KHOCTH BHIOPAHHOTO BapHAHTA
KOMIIOHOBKHM anmnapara

[Tocne 3aBepureHNs] KOMIOHOBKH ariapaTta CieIyeT OLEHUTh HalIexK-
HOCTh BBHIOPAaHHOTO BapHaHTa C MOJy4YCHHEM YHCICHHBIX 3HAYCHHH OCHOB-
HBIX TMOKa3aTejiell HaleXHOCTH. HemocraTouHas HaIeKHOCTh XHUMHYECKOM
ammaparypsl, IOMAMO BBEICOKOTO YPOBHS aBapHHHOCTH, UpeBaTa OTPOMHBIMHU
SKOHOMHYECKUMH TIOTEPSIMH, OOYCIOBICHHBIMH MPOCTOEM OOOPYIOBAHHA,
3aTpaTtaMH Ha €r0 PeMOHT, HU3KHM KadeCTBOM IOJIYYaeMBIX IPOIyKTOB. I1o-
3TOMY YK€ Ha 3Tare MPOCKTUPOBAHUS 3aKJIAIbIBACTCS HEOOXOMMasl CTCIICHb
HaJICXKHOCTH, KOTOpaﬂ 3aTCM Ha dJTaliax M3TrOTOBJICHUSA U 31<cnnyaTauH1/1 ur-
paeT poJib OTpeAEIAIONIEr0 HOPMaTHBA.

Ilo0 nadesicnocmvio nonumaemcs ceoucmeo usdenus (Oemanu, y3ia,
MauuHbl) 8LINOTHAMY 3A0AHHBIE QYHKYUU, COXPAHAA C80U IKCHIYANAYUOH-
Hble nokasamenu 6 3a0aHHbIX NPeoenax 6 meuenue 3a0aHH020 NPOMENCYMKA
epemeru [2, 18]. HamexHOCTh XUMHUYECKOTO 000pYIOBaHUS — KOMIUIEKCHOE
CBOHCTBO, coueTaromiee Oe30TKAa3HOCTh, MOJITOBEYHOCTh, PEMOHTOIPHIOA-
HOCTh M COXpPaHJAEMOCTb. BakKHEHWIIMM cpeay MEepeurcCICHHBIX COCTABISIO-
X HaJEKHOCTH SIBISIETCS] OE30TKa3HOCTb.

oo bezomraznocmsbro NOHUMAOM C8OUCMEBO neMeHma 0Oopyo0osa-
HUsl HenpepvleHO COXPAHAMb pabomoCcnocobHoe COCmosHUe 6 medeHue
onpeodenennozo nepuooa epemenu. KommiecTBeHHO 0€30TKa3HOCTh THUITOBOM
XUMHUKO-TEXHOJIOTMYECKOM anmnaparypsl B CIIPaBOYHOU JUTEpaType XapakTe-
pHU3yeTCsl BEIUYNHON MHTEHCHMBHOCTU OTKA30B A, KOTOPYIO MOXHO paccMat-
pHUBaTh KaK CpeIHEe YKCIO OTKAa30B B CIUHHIY BpEeMEHU. MIHTEHCHBHOCTH
OTKa30B CJIOKHOTO OOBEKTa CKJIA[BIBACTCS M3 MHTCHCUBHOCTEH OTKA30B €ro
coctaBHbIX yactei [18]. B wactHocTH, 1715 anmapara ¢ MEXaHUYECKUM Tepe-
MEIIABAIOIINM yCTPOHCTBOM:

}bz = }\‘ZK + }\'an; (11)
Asc = A + A (11a)
Asmp =AM A + Ay + Ao +A,, (116)

II€ Asi Aspp— CyMMapHbIE HHTEHCMBHOCTH OTKa30B KOpITyca armapalTa H €T0
MIPUBO/IA C TIEPEMENIUBAIOIIUM YCTPOMCTBOM, COOTBETCTBEHHO, Yac
As — CyMMapHasi HHTEHCHBHOCTh OTKa30B alllapara B I[eJIOM, Jac !

CMBICT Ipyrux 0003HaUYEHUH WHTEHCUBHOCTH OTKA30B M MX OPHEHTH-

POBOYHBIC 3HAUEHIS VIS KOPITyca ¥ MIPHUBO/IA SICCH U3 TAOIHIIBI 6.
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Tabnmma 6 — PekoMenyemMble 3HaUEHISI HHTCHCUBHOCTEH OTKa30B

O6o- | MHurencus-
Kommnnekryromue 31eMeHTHI anmnapara 3Ha4e- | HOCTh OTKa3a
e | A 10° wac™?
Koprryc (ycmoBHOEe 0603HaUeHHE)
Kopnyc 10 u 30 uensHOCBapHOi O 3MEEBHUKOM 2,0
Kopmyc 11 u 31 nensHOCBapHO# ¢ py06arkoi s 4,0
OeMeHTHI kopITyca
JIr0K-J1a3 ¢ MIAPHUPHBIM I HOABEMHBIM YCTPOHCTBOM An 2,5
IIpuBon
[IpuBon Tumna 1 (MOTOP-PEAYKTOP ITaHETAPHBIN ) 5,0
[IpuBon Tumna 2 (MOTOP-pPEeaYKTOp TUIAHETAPHBII o 8.0
COBMECTHO C PEIYKTOPOM IIMITHHAPHYCCKHIM) !
CoenunurenbHas My(dhTa BajJoB
Mydra ynpyras BTyno4HO-nanbeBas (THI npuBoja 1) 2,0
Mydta ¢dnanmeBas (Tun npusona 2) Ay 0,5
MydTa npomonsHO-pazbeMHas (TUI PUBOIA 2) 0,3
YunorHenue
Topuosoe T3 Ay 3,0
Memanka
Memmarnka pa3beMHast 0,8
Mviems
Meranka Hepa3beMHast 0,5
Ban
Ban Mmemmanku KOHCONBHBIN (TUI npuBoza 1 u 2) Ay 1,0

HanexHnocTe kopmyca ammapaTa 3aBUCHT OT €r0 MCIIOJHEHHMSA: 1IEJIb-
HOCBapHOH I C OTHEMHOM KPBIIIKON, HATHYHS TEIUIO0OMEHHOH pyOaIke u
BHYTPEHHHX YCTPOMICTB B KOPIIyCe, a TAKKE OT IPYTHUX DJIEMEHTOB KOPITyca.
HapexHocTs mpHBOAa, EPEMEIMBAIOLIETO YCTPONCTBA M YINIOTHEHHS Baa
TaKKe ONPEACIAIOTCA UX KOHCTPYKLIUEH.
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ITpn M3BECTHOM MHTEHCHMBHOCTH OTKA30B allllapaTa BEPOSTHOCTH €ro
6e3oTkasHoi paboTsl Pap (T) onpenensercs mo popmyie:

Pu(T)=e™T, (12)

rae T — mepuoj, A KOTOporo TpedyeTcs pacCYuTaTh BEPOSTHOCTH 0€30T-
Ka3HOI1 paboThI anmapata (KBapTai, TOM, CPOK CIyXKOBI U T.1.), 9ac.

BeposarHocTs 0e30TKa3HON pabOTH SABISIETCS HawmOoJee IMONHOW Xa-
PaKTEePUCTHKON HaJIe)KHOCTH XUMHUKO-TEXHOJIOTHYECKoil anmaparypsl. C 1o-
Motipto pyakuuu Pap (T) MOXKHO ompeenuTs o0y APYTYIO XapaKTepH-
cTUKy Oe3oTkasHocTH [18]. Hampumep, cpenHsis mpoaoIKUTEIbHOCTh 0e30T-
Ka3HOH paboTsl (HapaboTKa Ha OTKa3) ammapara T, CBS3aHa C BEPOATHOCTHIO
Pan (T) cooTHOMmICHHEM:

Tcp = TP All (-I-)d-r:)\‘i (13)

z

BepositHocTh 6e30TKa3HO# paboThl Py (T) mo3Bossier Takxke 000CHO-
BaHHO BBIOPATh NMPOAOIDKUTENBHOCTh T, NMEPUOIOB 3KCIUTyaTally ammapara
MEXIY 00CIy’KMBaHHEM U IUIAHOBBIMHM PEMOHTaMHU. DTOT HapaMeTp Orpee-
JSieTCsl Ha CTaJuu NIpoekTHpoBaHus. Ero BemuumHa NODKHA OBITH 00s13a-
TEJIbHO BKJIIOYEHA B HOPMATHUBHO-TEXHMYECKYIO JOKyMEHTAIMIO Ha 000py-
nosanwue. [lapamerp T, HaxoauTCs ¢ OMOIIBIO cooTHOMEeHus (12) u3 ycio-
BUSI, YTO BEPOSITHOCTh 0E30TKa3HOM pabOTHI anmapara He MOXKET ObITh HUXKE

HEKOTOPOT'0 NPEIeIBHOrO 3HaUeHus Py, , T. €.

T,= —%In P,=-T,InP,. (14)

=

IIpenenvHas BepOSTHOCTH Prp, ompenendromas CTENeHb HaAEKHOCTH
o0opynoBaHUs, Ha3HA4aeTCs B 3aBHCUMOCTH OT CBOWCTB paboyed cpensl
(TOKCHYHOCTb, MOYKAPOONIACHOCTh U B3PHIBOOMACHOCTB), & TAKXKE OT PaboUunx
napaMeTpoB mporecca. JIias MmokapoonacHbIX M B3PBIBOOMACHBIX pabOdnx
cpen ¥ (WIM) TOKENbIX PexuMoB (QyHKuMoHupoBanua (t, > 200 °C nu
px = 1 MIla) B kauecTBe MpeAETHHOTO 3HAUCHNS BEPOATHOCTH OE30TKA3HOM
paboTh! mpuHUMaeTcs 3HadYeHue Prp = 0,8; B ocTanmpHbIX cirydasx — P = 0,6.
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3 TPETUHM ITAII IHPOEKTHUPOBAHUSI.
TEXHUYECKUU ITPOEKT

3.1 Pacuer 31eMeHTOB KopIyca anmnapara

3.1.1 Omnpenesienne K03(pGHUIHEHTOB NPOYHOCTH CBAPHBLIX IBOB H
NpUOABKH 1151 KOMIIEHCALIMH KOPPO3UH

OO0070YKH anmapaTtoB M3TOTABIMBAIOTCS M3 CTAIBHBIX JIHCTOB CBap-
koil. IIpouHoCTs MaTepHaa B 30HE CBapHOI'O IIBA CHUXKAETCS M3-3a TEPMHU-
YECKOro BO3JICHCTBHS AJIEKTPUUECKON Iyru W pspa apyrux dakropos. Ha
ocHoBanuu ['OCT P 52857.1-2007 B mpo4YHOCTHBIE pacdeThl BBOJUTCS KO-
apppuyuenm npounocmu ceaprozo wea @ < 1, HECKOJIBKO YMEHBIIAFOUIHN
JOIyCKaeMble HampspkeHus [o] Mmarepuana. Bemmumaa kosddunmenra @
IIPUHUMAETCS B COOTBETCTBUU C IpaBmiaMu PocrexHaaszopa [4, 6] u 3aBHCUT
OT Ha3HAYEHMs ammapaTa, THIIA CBAPHOTO COEAMHEHUs, CIoco0a CBAPKH U
JUTUHBI KOHTPOJIMPYEMBIX IIIBOB.

VY cocynoB u anmapatoB Ha pacueTHoe AasieHue cBbime 0,07 Mlla,
NIpeAHa3HAYCHHBIX VIS B3PBIBOOIIACHBIX, HIIH IT0KapOOIIACHbIX, HIIM CHIBHO-
JECHCTBYIOIIHX SIIOBUTHIX CPEll, a TAKXKE y allapaToB, IPEAHA3HAYCHHBIX IS
00paboTKK JTFOOBIX APYTHX Cpell C pacdeTHHIM naBieHHeM 1o 2,5 MIlla u
teMneparypoi crenku Boiie 400 °C; naBnenuem cpoiuie 2,5 MIla u temre-
patypoii Beime 200 °C xoHTponupyetcs npu usrotosieHun 100% obmieit
JUTMHBI IIBOB. B octanpHbEIX ciydasx — 50% oO0me# JUIMHBI IBOB.

O00J10YKH TIEIFHOCBAPHBIX aIapaToB (YCIOBHOE 0003HAYCHUE KOP-
mycos: 10, 11, 30, 31) coenuHSAIOT OJAHOCTOPOHHUM CTHIKOBBIM CBapHBIM
[IBOM aBTOMATHYECKON WK MOJyaBTOMATHYSCKON CBAPKOIl MO CiioeM (IIro-
ca (¢ = 0,9 npu 100% xourpose mBoB; ¢ = 0,8 nmpu 50% KOHTpOIIE IBOB).

OreMeHTHI ammapara, HaXOAsIecs B KOHTakTe ¢ paboueil cpenoif,
13-32 KOPPO3UH C TEYCHUEM BPEMEHH YMEHBIIAIOTCs 1o TonuuHe. [Ipubdaska
JUIT KOMITEHCAIIMH KOPPO3WHM K PACUCTHBIM TONIIMHAM KOHCTPYKTHBHBIX
9JIEMEHTOB ONpeielsieTcst Mo Gopmyie:

c=1IIT,, (15)

e ¢ — npubdaBKa JJIsl KOMIIEHCAIIUN KOPPO3UH, M;

IT — ckxopocTs KOppo3uu M/Tox (A7 BIIOJMHE CTOMKMX MAaTepHalioB
1< 0,1-10'3 M/Ton);

T,— cpok cimyxObI antmapaTa (aMOPTH3AIOHHBII CPOK), JIET.

[l 21EMEHTOB ¢ JBYCTOPOHHUM KOHTaKTOM C KOPPO3UOHHOM Cpenon
(HampuMmep, CTeHKa KOpITyca, 3aKphITas TeINIOOOMEHHOH pyOaIiKkoi, 10macTh
MEIIAIKY U T.J.) IPUHIMACTCS ABOMHAs MprOaBKa Ul KOMIICHCAIIUU KOPPO-
3uH, T. €. 2C.
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3.1.2 OnpenejieHne pac4eTHOI TOJIIMHBI CTEHOK 000/104€eK
U3 YCJIOBHS NMPOYHOCTH

HeoGxoaumple TONIIUHEI CTEHOK 000J0YeK, HarpY)KCHHBIX BHYTPEH-
HHUM H30BITOYHBIM JIaBJICHUEM, OIIPEACIISIOTCS 0 YPAaBHEHHAM, HOJIYYCHHBIM
W3 YCIIOBH NMPOYHOCTH TOHKOCTEHHBIX obomouexk [1, 5, 6, 10, 11, 27]. Heco-
OJIOZCHNE YCIIOBUS TMPOYHOCTH MOJKET MPHUBECTH K Pa3pyIICHUIO (pa3phIBY)
o6omouky. TonmmuHa CTEHOK CTaHAAPTHOH TEIUIOOOMEHHOW PYOAaIIKu, U3ro-
TOBJICHHOH U3 yriepoaucToit cramu Cr3cmd, 3amana (Tabiunst B.2, B.4) u He
paccunThIBaeTcs. B ciyyae mpuMeHeHus aisi pyOallky CTajad MHOW MapKu
TOJIIIMHY CTCHKH PYOAIIKU HEOOXOAMMO PACCUYUTHIBATS.

Ha ocroBanmnu I'OCT P 52857.2-2007 pacuety moJyiexar 3JIeMEHTHI
KOpIyca: yunuHopudeckas obevatixa, dIIUnmu4eckds KpuluKa, S1Iunmuy e-
CKOe Ul KOHUYEeCKoe OHULEe 8 MECTNAX C8APKU.

a) PacueTHas TOMNMIMHA CTEHKH LWIMHAPHYIECKON 0OeYallKH U3 ycio-
BHS NPOYHOCTH (PUCYHOK 2, 0), M:

s — Pl (16)
w 2@[6]_pp.3

rie Py, — PacdeTHOE BHyTpEeHHee JapieHue (mo tabmuue 2), Ila;
D — BHyTpeHHHUI mnamMeTp oOeUaiky, M;
[c] — momyckaemoe Hanpspkenue (o tabimie 1) Ila;
¢ — K03 PUIUEHT MPOYHOCTH CBAPHOTO IIIBA.
0) PacuerHas ToyIIMHA CTEHKH DIUIMITHYECKOW KPBILIKH (HHUINA) M3
YCIIOBUSI TPOYHOCTH (PUCYHOK 2, @), M:

s = pp.BD , (17)
® 2¢lo-0,5p, ,

B) PacyerHas TOJNIIMHA CTEHKH KOHMYECKOTO JHHIIA C OTOOPTOBKOM
(ToponaanbHBIM MEPEX0J0M) U3 YCIOBUS MPOYHOCTH (PUCYHOK 2, B), M:

s = pp.BDK ’ (18)
® (2 (P[G]—pp_B)COS(X

D« =D - 2r (1- cosa), (19)
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rie o = 45° — nonoBuHa yria Ipy BeplInHe KOHYCa JUIsl CTaHIAPTHBIX JTHHIIL;
Dy — nmaMeTp OcCHOBaHHMS KOHMYECKOH 00O0JIOYKH 0€3 TOpOMAAIBLHOTO
nepexona, M;
I — paaryc TOPOUIATBHOTO Mepexoa, M (Tabimia B.6).
[omyuyennsie mo gopmymnam (16 — 18) 3HaUeHUS PaCcUETHBHIX TOJNIIHH
CTEHOK MOJUIeKAT JajbHEHIIeMy YTOUHEHHUIO C yYETOM KOPPO3HH, U OKPYT-
JICHUIO JI0 CTaHJIAPTHOM TOJIIHMHBI JIICTOB B COOTBETCTBHH pa3aenom 3.1.3.

3.1.3 Onpeuenenne HCIIOJTHUTEJIbHOM TOJIIHUHBI CTCHOK 000109eK

OmnpenesneHrue TONIIMHBI CTEHOK O00OJIOUEK ammapata U3 yCIOBUH
npovHocTH (paszzaen 3.1.2) ObUI0 MpeABapUTEILHBIM.

OKOHYATEIBHO UCHOTHUMENbHYI0 MOAWUHY CTCHKH IOAOUPAIOT U3
psia 3HaYCHUH CTaHAAPTHOM TOJILUHBI JIUCTOB. J{JIs 9TOr0 K MakCUMaJIbHOM
PACUETHOM TOMIIMHE JTHCTA (Syp, Ssp Syp) AOOABNIAIOT MPHUOABKY (€) A7 KOM-
neHcanuu kopposuu (paszaen 3.1.1) u ¢, npubasky 0 OKpyereHus: Mmoautsl
aucma 0o cmanoapmuozo suavenusi (tabmuna 7). IpubaBky ¢; B KaXaoM
ypasuenuu (20a, 200, 20B) moaOuparoT Tak, 4TOOBI UCIIOTHUTEIILHAS TOJIIIH-
Ha (Sy, S,, Sx) CTEHKM OOOJOYKH COBIAja CO CTAaHIAPTHOW TOJIIIUHOHN JHCTA,
Ipu 3TOM TpuOaBKa €; JODKHA OBITH HE MEHEE MUHYCo8020 donycka U Ha
TOJILUHY JHcTa (Tabnuua 7), T.e. ¢ > U.

Tabnmma 7 — PasMepsl cTabHBIX JTUCTOB (M3BIICUCHNE U3 CTaHIApTA)

Cranb Toncronucrosas 'OCT 19903-2015
Tommaa MunycoBoit
JIucTa JIOITYCK
S, MM u, MM
4%
0,5
5**
6, 0,6
8,10, 12, 14, 16, 18, 20, 22, 25 0,8
28, 30 0,9
32,34 1,0
36, 38, 40 1,1
42, 45, 48, 50 12
* He npUMeHSATH JJIs1 SJUTUIITHYECKUX [THHUILI.
** He peKOMEH/IyeTCsl IPUMEHSITD JUTsl KOHHYECKHX THHUII]
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Jnst cTaHmapTHBIX KPBIMIEK W JHUIL UCTIOJIHUTENIbHAS TOJIIIUHA YTOU-
HseTcs mo TabimmaM B.5. u B.6 B 3aBHCHMOCTH OT AMameTpa KopIyca.

BelpaskeHust U1 OTNPEIETICHUs] NCIIOJNHUTENBLHON TOJIIUHBI CTEHOK
0001109€eK KOpITyca HMEIOT CIIEAYIOMNI B

a) JUTS MATHHIPAIECKOH 000I0UKH:

S, =S, +C+Cy, (202)

0) A SITUNTAYECKON 000I0YKH (KPBIIIKH, JTHUIIA):

53283p +C+Cq, (2006)
B) JIJIsl KOHHYECKOM 00O0JIOYKH (THHIIIC)

S¢=Sy TC+Cq, (208)

ITockonbKy B MOCHEIYIOMHNX pacueTax HEOJHOKPATHO OyIyT HCIIOJb-
30BaThCs 3HAUCHUS PACUETHOHN M MCIIOIHUTEIHHON TOJIIMHBI CTEHOK 000I10-
YeK amnmapara, ux mesiecoodpasHo cBecTd B Tabnmiyy 8. Cienyer uMeTh BBU-
Iy, 9TO UCHOTHUMENbHAS MOJWUHA CIMEHKU (8 MULIUMEmpAx) — ece20d ye-
Jl0e 4ucno.

Tabnuua 8 — [TapaMeTpsl TOJIIUHBI CTEHOK 000JI04eK

[1pubaBka Ha| .. | UcnonHurens-
Ooosouka PacueTnas TonmuHa MunycoBoit
KOPpO3HIO, Hasl TOJIIMHA
ammapara CTE€HKH, MM JOMYCK, MM
MM CTEHKH, MM
Kopmnyc
Hununapuyeckas
obonouka
Kpbimka
JHuie
Py6amka™
umaapraeckas
4acTh
Huume
* MlcnionHuTe bHAS TONIINHA CTEHOK CTaHJaPTHOM TEIII000MEHHOI pybamiku,
H3rOTOBJIEHHON M3 yrIIepOANCTON CTalM, HE PACCUUTHIBAETCS M ONpEJIENsIeTCs 10
Tabaunam B.2, B.4.
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3.1.4 OmnpenejieHue A0MycKaeMOro AaBJieHUs B anmapare

BaxXHBIMU mexHuueckumu xapaxmepucmuxkamy ammapara sBISIOTCS
MaxkcumanbHo Oonyckaemoe BHYTpEHHEE MaBIICHHE, KOTOpPOE OIIpEneNseT
BO3MOJKHBIE TEXHOJIOTHUECKHE pe3epBhl. 110 pe3epBOM NMOHMUMAIOT TPEBEI-
IICHHE TOITyCKAaeMOTO 3HAYCHHS 110 CPABHEHHIO C PAaCUCTHBIM ITapaMeTPOM.

3a cyer nMpuOABOK €; IPH OKPYIJICHUHM PACUETHBIX 3HAYCHUH TOJIIH-
HBI CTCHOK O0OJIOYEK JI0 CTAaHIAPTHOW TOJIIHMHBI JIucTa (cM. popmyisr 20)
YBEJIMYHMBACTCSl HECYIasi CriocOOHOCTh 00OJIOUKH M COOTBETCTBEHHO JIOITYC-
KaeMmoe jaBieHue. Ecau donyckaemvle Oaeienusi Ofis 2IAEMEHMO8 KOpnyca
bonvuie un paguvl pacuemuvim 0asneHuim (Pps), MO YCI08US NPOUHOCTIU
8bINOTHAIOMCSL.

JomyckaeMble BHYTPEHHIE TAaBICHHUS PACCUUTHIBAIOTCS IS KaKIOTO
JJIeMeHTa KOpITyca, B TOM YHCIE I JIFOKA M IITYIEePOB, a U YIUIOTHEHHUS
OTpeneNseTcs MaKCUMalIbHOE M30BITOYHOE NaBieHUe. V3 MONMydeHHBIX 3Ha-
YeHUH BBIACISACTCS HanMEHBIIee, KOTOPOe TPUHUMACTCS B Ka4eCTBE MAKCU-
MANBbHO20 0ONYCKAeMOo20 GHYMPEeHHe20 OdgleHus I BCETO almapaTta, T.e.
Haubonee cuabvill 371eMeHm onpeoeisiem pabomocnocooHocms (Hecyuy)io
cnocobrnocmy) 6ce2o annapama.

AHAJOTUYHO ONpPENEeIsIOT JIONMyCKaeMOoe BHYTPEHHEE NaBlIeHUE ISt
pyOamku.

JUis moy4eHns: paBHONIPOYHOTO (110 JTaBJICHHUIO) anmapaTa MOXKHO OTI-
TUMH3HUPOBATh KOHCTPYKIIUIO, T0JJOOPAB TUIIOBBIE 3JIEMEHTHI ((IIaHIIbI, HITY-
LEepHI U TIpP.) C YCIOBHBIM JaBJICHUEM OJH3KUM K MUHUMAIBHO JIOITYCTUMOMY
JABIICHUIO [T 000JI0UEK.

PesynbTaThl pacueToB JOMYCKaeMbIX MABICHHU IpEIBAPUTEIBHO 3a-
HocAT B Tabmwmiy 9. [Ipunsitoe obmiee s BCeX JIEMEHTOB alapaTa 3Have-
HHUE JIOIyCKaeMOTO JaBJCHUs (HaMMEHBINEE M3 BCEX MEPEUHCICHHBIX dJe-
MEHTOB KOpITyca W pyOallku) BKIFOYAIOT B TEXHHYCCKYIO XapaKTePUCTHKY
KopIyca (4epTex oOmiero Buja).

Tabmmma 9 — JlomyckaeMble BHYTpEHHUE JaBiieHUs B anmnapare, Mlla

e
OnemenTs! |LLTyuepsl,| YioTHeHne . Obue
Kpsimika [O6euaiika| J{aure s
ammapara JIFOK Prriax
amnmapara
Kopmyc
PyGamka — _
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Pacuer nonmyckaeMbIX BHYyTPEHHHUX AABJICHUI

a) s mUInHAPUIecKO 00eqalKu:

_ 2¢[c](s,—c—u) S .
D+s P

u

1)

I.B

3HaueHMsl MapaMeTpoB, BXOAMMX B Gopmyry (21), naHsl B nosicHe-
Husix K popmyie (16);
S,, — MCTIOJTHUTENbHAs! TOJIIMHA,;

U — MHHYCOBOHM JOMYCK Ha CTaHIAPTHYIO TOJIIMHY JHcTa (Tabiuma
7);

Cc — an6aBKa K pacquHoﬁ TOJIINHE 066‘1&17[1(1/1 JJI1 KOMIIEHCAIIU U
KOppO3HH, M.

0) Jly1s1 97N THYECKOM KPBIIIKHY (JIHUIIA):

p“ — M > pp" (22)

D-+0,5s,

3HaveHHs NapaMeTpoB, BXOIAIIUX B Gopmyny (22), 1aHbl B MOsICHE-
Husx K popmyie (16);

S, — HCIIOJIHUTEJIbHASA TOJIIIUHA,

U — MHUHYCOBOW JONYCK Ha CTaHAAPTHYIO TOJILIUHY JHCTa (Tabiuua
7);

¢ — mpubaBKa K pacyeTHON TOJIIMHE KPBIIIKK (JIHHUIIA) JUI KOMIEH-
caluy KOpPpO3uH, M.

B) JIi1s1 KOHMYECKOH 00eHalK:

_ 2¢[o](s—c—u) cos(a) S
D +s cos(a)

Pas (23)

pB

3HaveHHs MapaMeTpoB, BXOIAIIUX B Gopmyny (23), 1aHbl B MOsICHE-
HUsAX K popmyne (18 u 19);

S — UCTIOJIHUTEJIbHAS TOJIIINHA;

U — MUHYCOBOH JONMYCK Ha CTaHAAPTHYIO TOJILIHMHY JHCTa (Tabiauua
7);

¢ — npubaBKa K pac4eTHOM TOJIIMHE KOHNIECKOH 00eHalKy JJIsl KOM-
MICHCAIINU KOPPO3UH, M.

46



r) JAns cTaHAapTHHIX M3AETHA (JIIOK, IITYLEphl, pyOamika u 1p.), BHI-
OpaHHBIE 1T0 YCIOBHOMY IABJICHHUIO M3 CHPABOYHBIX TAOJIHI[ COOTBETCTBYIO-
IUX MPUIOKEHUN:

Prs= py[G] / [0]20 Z pp.B. (24)
Z[) I[HS[ YIIOTHEHUS Bajla MEIIAJIKHU:
Pmax = P (25)

TZI€ Pmax — MaKCHMaJIbHOE M30BITOYHOE JAaBICHHE, KOTOPOE MOXKET obecte-
YHTH YIUIOTHEHHKE B Kopiyce anmnapata ([Ipunoxenune E, BBogHas gacTb).

3.1.5 Pacuer MOHTaKHBIX HAN{( KOPIMyca H ONMOP anmapara

OmnopsI-1ansl WIK OTIOPBI-CTOWKH aliapara UCIBITHIBAIOT HATPY3KY OT
o01ero Beca amnmapara B pabouux YCJIOBHUsX, a Handbl TOJBKO OT Beca KOP-
myca ammapara npu MoHTaxe (0e3 mpHuBOJa W JKUJIKOCTH). MaKCHUMabHBIH
Bec ammapara Gpa PACCUUTHIBACTCS C YUETOM BECa BCEX COCTABHBIX YacTel
arnmnapaTta ¥ MakCUMAaJIbHOTO Beca cpenbl. Bec kaxaoi U3 cOCTaBHbIX YacTei
MOXET OBITH OMpEJEJCH TOYHO MYyTeM BBIYUCICHHUS WJIM MO TabJiulaM Ipu-
JIOXKEHHS, COCPKAIIUM HH(POPMAIIHMIO O Macce THITOBBIX IIEMEHTOB, JIN0O
BBIYUCIICHBI TPpUOMMKkeHHO. TOUHBI yU€T Macchl HEOOXOANM, B YaCTHOCTH,
IIpH pac4yéTe CTOMMOCTH arapara.

[pu mpubnmxeHHOM BBHIYHCICHHH Beca kopmyca Gy (H), peampHas
0001I09Ka 3aMeHsIeTCS IIITHHIPOM TOTO ke auamerpa D (M), HO ¢ IUTOCKOM
KPBIIIKON M TUIOCKMM JIHHUINEM, B KOTOPBIA MOXKHO «BIACATh» KOPITYC arlma-
para Beicotoit H (pucynku B.1 — B.4), 6e3 yuera Macchl MITYIIEPOB, JIFOKA
3arpy304HOr0, BHYTPEHHUX YCTPOWCTB, OMOP KOpITyca W IPYTUX H3ACTHH.
TonmuHa CTEHKM NPUHUMAETCS PaBHOM MaKCHUMalbHOM HCIOJIHUTEIbHOU
TOJIIHHE Spax, M (CM. PE3YIIBTATHI BEIYKUCIIEHHH, 3aHECEHHBIE B Ta0IUILy 8):

7tD2

G, =mg=[L1lp S _ (nDH + ZT) +m ]9, (26)
rae 1,1 — xoaddunuenT, npubIM3UTENIFHO YYUTHIBAIOIIMH BEC TETIIION30JIs-
1y (yCTaHaBIUBACTCS MPU pabouux Temreparypax Boiie 60 C°);

My — Macca (nIpuOIM3nTEIbHAS ) KOPITyca anmapara, Kr;

Per = 7850 Kr/M® — IIOTHOCTB CTAN; g=10 m/c?;

m,, — Macca Jiroka-yasa (tabmuma B.11), kr;
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Ilpy Hanuuuu TemIOOOMEHHOM pybamku ee macca (Mpyys), COOTBET-
CTBEHHO M BEC, BBIYMCIIACTCS KaK I 3aKPHITON IUIOCKAM JHHIIEM IMITHH-
JApUYECKOl 000NOYKU C TONIIMHOMN CTEHKHU Spys = S, AuaMeTpoM Dpys = Dy,
BbIcoTOl Hyys =~ 0,8H mnst nenbHOCBapHOTO Kopmyca (pucynku B.2, B.4).

TEDIZ)y6
pr6 = mpy6g ~ [pCTSpy6 (nDpy6 pr6 + T)] g. (27)

G, = 1,3m,,0 (28)

[Ipu pacuere MakCHMAaIBFHOTO Beca pabodeil Cpeapl IMpeAIroiaracTces,
YTO ammapar ¢ HOMHHAJIBHBIM 00BeMOM V 3alloHeH HOJTHOCTBIO Haubojee
msdxcenol Hcuokocmoio (pabodeld cpemoil Wim BOAOH MpH MPOBEACHUH TH-
PaBIMYECKUX UCTIBITAHUN):

G.=p,09V. (29)

rae Py = Max{p.; Ps}, Pc — IIOTHOCTH paboOUeii CPelbl U P, — INIOTHOCTH BO-
BL, KT/MC.

MakcumasnbHbIil BEC MOJHOCTHIO 3all0JJHEHHOTO >KHIKOCTBIO amnmnapa-
Ta, H:

Gux = G, +G,s+G,, +G.. (30)

Macca mycToro anmapara (yka3slBaeTcsi B OCHOBHOM HaJIIUCH 4YepTe-
a o0miero Buaa) paccuuteiBaercs o ¢popmyte (30), npuanmas G, = 0.

MakcumanbHas Macca arnmnapara 3alloJHeHHOTo paboueii cperol (yka-
3BIBACTCS B MIEPEYHE TEXHUYECKUX XapaKTEPUCTUK Ha YyepTexe oOIIero BH/a)
paccunThIBaETCS ¢ Ucmoib3oBanueM (opmyin (29, 30), Ho B dopmyie (29)
BMECTO HOMUHAJIBHOTO oObeMa ammapaTa V MmojcCTaBiseTCs 3HadeHue pado-
yero oobema anmapara V. Pabounit 00beM anmapara ¢ ypoBHEM 3alOJHEHUS
H. (cM. TexHrueckoe 3a1anue), M

V,=V,+V, +V,, (31)

rae Vy, V, Vi — COOTBETCTBEHHO OOBEMBI 3allOJHEHHUS MMIMHAPHYECKON
YacTH KOPITycCa, IUIMIITHYECKON MIIM KOHWYIECKOH JacTH JHUINA U IUIHITH-
aeckoit yacti kpsiky (taGmuma 10), M.

ITpoBepounslii pacyer onop-ian (pucyHok /.1) m mand (tabmuua
B.10) BbInONHSAETCS 10 CAEAYIOMEH METOAMKE:
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a) BeiOpanHbIil THITOpa3Mep OMOpHI M Handbl MPoBepsieTcs Ha TPy30-
HNOABEMHOCTb 10 YCIOBHSAM:

G
G. =" <[G] (32)

p.om
o

Tabmuna 10 — dopmyisl 1uist pacyeTa 0ObEMOB 3aIIOJTHEHUS! 3JIEMEHTOB KOP-
ITyca Ipu YpPOBHE XKHUIKOCTH B Kopmyce — H

O0BeM 3aroaHEHUS SJIeMEHTA Kopmyca

DieMeHT
B armapare C JUTUNTHYSCKUM | B ammapare ¢ KOHHIeCKHM OT-

OTOOPTOBaHHBIM THHIIEM OOPTOBAHHBIM JHHUIIEM

Hununapuyeckas
HacTb KOpIyea, | v/ =0,25pD*(H, - 0,25D), |V, = 0,251D*(H,— 0,5D — 0,4r),

BKJIFOUasi 0TOOp- . .
ToBKY tHMman | 1€ H, =min{H; H-0,25D} | rae H, = min{H.;; H-0,25D}

KPBIIIKHU
Hacts Asnma (6e3 V, = D%/ 24 V, =~ iDY(1+2,472r/ D)/ 24
OTOOPTOBKH) A= T 2~ DY A12r/D)
YacTh KPBILIKHU V. = 0,251D%h [1- (1/3)(hc/ h)3],
(6es or6oprosKn) ecmu h, = He — (H—0,25D) > 0

B ta6mune o6o3naueno: H, D, h,— reomerpuueckue napamerpsl kopmyca (Ta6-
nunpt B.1 — B.4); H, — ypoBeHb HAKOCTH B KOPITYCE; I — paglyCc TOPOUAATBHOTO
nepexojia Konnueckoro auuina (tadmuia B.6); h, — BbicoTa 3amoiHeHus KUIKO-
CTBIO 3JUTMITHYECKOM YacTh KpbIiky (Tabiuma B.5)

G -G.-G
G, .= "<[G],. (33)
1T

rae Gpon 1 Gy — pacyeTHbIE HArpy3KM Ha OJIHy onopy u nandy, H;
Zon — KOJNMYECTBO onop-nan (Zo, = 4); Z, — xonuuectso nand (z, = 2);
[G] u [G], — nomyckaemas Harpyska Ha omnopy (tabmuust I.1 u I.2) u
rpy30m01beMHOCTS Tamngsl (Tabmuma B.10), H.
Ipu weBbmonHenun yciouit (32), (33) HEOOXOMMUMO MPUMEHHTH
OTOPHI 1 Hanbl ¢ 60IBIIEH TPY30I0IHEMHOCTBIO.

0) [IpoYHOCTh YTIIOBBIX CBapHBIX IIIBOB, COSAMHSIOMUX pedpa ormop-
JIaIl ¢ KOPITYCOM arapara, poBepsIIoT Ha cpe3 (PHCYHOK 6).
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IpenBapuTENbHO ONpPEACISIIOT KaTeT CBapHBIX WBOB K (3nauenue
OKpyensiemcst 00 Yero2o Hucia 6 MULIUMempax), MAHUMAIBHYO IIHPHHY

mBa €, obLIyI0 JUIMHY CBapHBIX mBOB { ¢ y4eTOM HEmpoBapa B KaxIOM
mBe (4K), M, 1 [ommyckaemMoe HanpsuKeHue [1], Ui MaTepuaia mBos, 1a:

k

Kopmyc

Pucynoxk 6 — KpenieHne omnopsI-yansl ¢ KOpITycoM ammapara

k=0,855s>3 mMm, e=0,7k, (34)
€ = 22p(h - 4K), (35)
[t = o[o], (36)
G G
— p.om _ p.om < 7 37
T, —Acp —eﬁm [t]. (37)

rae S h — cOOTBETCTBEHHO TOJIIMHA U BbicoTa pebpa (tabmuist 1.1, T'.2), m;

Z,= 2 —4yucno pedep B OHOPE;

T, — HaNpsDKEHHMs cpe3a B 1Bax, [1a;

[c] — monmyckaemoe HampspkeHHE ISl MaTepUaja OMOpBI, ONpenessieMoe
o hopmyne (2B), (mpu Temmeparype t = 0,85t;, Ho He MeHee 20 °C), [1a;

¢ = 0,65 — K03 PUIMEHT MPOYHOCTH IIBOB TaBPOBOT'O CBAPHOTO COEIH-
HEHHS! IBYCTOPOHHUM YTJIOBBIM IIBOM ¥ 1IpH 50 % KOHTPOJIS JUIMHBI [IIBOB.

B) I[IpoBepsiercs mpouHOCTh OeTOHA (PyHIaMEHTa Ha C)KaTHe:

G

oy = K‘Oﬂ <[s],. (38)

o1
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II¢ Oy — HAIPAXCHUC B HAaMCHTE IO/ OII0 0171, Ha;
)

A,n = ab — miomane ocHoBaHHs omopsl (pasMepsl a, b mo TaGmHam
[.1-T.2), M%

[c] — momyckaemoe Hampspkenue Uit 6erona mo 'OCT 25192-82 npu
cxatuu (st Mapku 200 [c]y, = 11 MITa; mapku 300 [c]y, = 18,5 MIIa), ITa.

3.2 DJieMeHTbI MeXaHUYECKOI'0 NepeMelInBaIOIIero YCTpoicTBa
3.2.1 Pacuer Baja MeIIAJIKH HA NIPOYHOCTh

B ammapate ¢ Mermankod BajJ IepeMENIMBAIOLIETO YCTpOWCTBa (pu-
CYHKH 4 U 5) COCTaBHOH — OH COCTOHMT W3 BaJla IPHBOAA W Bajla MEIIAJIKH,
KOTOpBIE COEANHEHBI MEX Iy co00t0 MydToi. [IpuMeHUTENbHO K anmapary ¢
MIepEeMEIINBAIOIIMM YCTPOHCTBOM THIIOBOM MOPAIOK pa3pabOTKH Bajla M
MIPOBEPKH €T0 PabOTOCTIOCOOHOCTH BKIIIOUACT CIICTYFOIIHE 3TAlIbL:

1) BEIOOp KOHCTPYKIMOHHOTO MaTepHalia Bajla MEIIaJIKH;

2) mpeBapUTENbHBIN pacdeT Baja Ha IPOYHOCTH NIPH KPYUEHHH,

3) ompejeneHue ATUHBI Baja MEIIAJKH;

4) pacuer Bajia Ha BUOPOYCTOIYMBOCTh (B KypCOBOM IIPOEKTE HE MPOBO-
JTUTCST);

5) ompesenenue cuil, IEUCTBYIONINX Ha BAT;

6) pacueT Bana Ha CTATHYECKYIO IPOYHOCTH;

7) pacder Bajia Ha yCTaJIOCTb (B KYpCOBOM IPOEKTE HE MPOBOANTCS);

8) pacder Baja Ha KECTKOCTb B MECTAaX PACHOJIOKCHHS YIUIOTHEHUS W
TIOJIIIUITHUKOB (B KypCOBOM ITPOEKTE HE TIPOBOJIUTCS).

Bb100p KOHCTPYKIIMOHHOI0 MaTepuaja Bajaa

Bai m3roraBnuBaeTcst U3 KOPPO3HOHHOCTOWKOro Marepuana (Tabiu-
sl b.1, B.2). Beibop MaTepunana Bajia MeIIaNKW BBITIONHSAETCS Ha dTaIe 3C-
KU3HOTrO MpoekTa. Jlonmyckaemple HampspKeHUs [G] Ui MaTepuana Baja npu-

HUMAIOT paBHbBIM HOPMATUBHBLIM JOITYCKA€MbIM HANPSKCHUSIM Gy (Ta6J'[I/IIIa
B.3).

Hpel]Bapl/lTeJ'l])H])lﬁ pacueT BaJjia HA IPOYHOCTD

[TockonbKy IHaMeTpsl BCEX YYacTKOB Bajia MPEIBAPUTENFHO OTpesie-
JISieTCA Ha 3Tare 3CKU3HOTO MPOEKTHPOBAHUS MO TUIIOpa3Mepy MPUBOJa, Me-
IIaNKU ¥ MY(TBI, TO BBIIOJHSETCS JIHIIb APOGEPOUHBIL pACHem 6and U3
yenosus npouHocmu Ha kpyderue. Ilpn kxpyueHUM OIACHBIM CEUEHHEM Bana
SIBJISICTCS] YYaCTOK Baja AuaMeTpoM d; B MECTe KPEIUICHHS CTYIHLbI MeIal-
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kU (pucyHOK 7). luameTp Baja Ha 3TOM y4acTKe OIPEeNelIsieTCs 10 TUIopas-
Mepy MEIIAIKH, 00BIMHO OH MEHBIIIE YeM aAuameTp Bcero Bama d. Oto cuena-
HO JUIsl yOOOCTBa 3aKpeIUIeHHs CTYIHIBI U IPEJOTBPAILICHNS CMEIICHUS Me-
IIAJIKK BIOJIb OCH BaJia.

Croco0 KkperieHns1 Hepa3beMHBIX (PUCYHOK 7, a) M Pa3beMHBIX Me-
I1aJioK (PUCYHOK 7, 0) OTIIMYaeTCs.

d d

1 — Ba;m mox Hepa3beMHYIO MEIIANKYy; 2 — Hepa3beMHasl CTYNHIA; 3 — IINOHKA;
4 — lonacTy; 5 — KOJIBLO C MPOPE3bto; 6 — OONTHI; 7 — BaJl O Pa3bEMHYIO CTYIHILY;
8 — momycrynupl; 9 — 60ATH KperuieHus noxyctynuiy; 10 — raiiky; 11 — maidOsr ¢
JarKkamn

Pucynox 7 — Kpenienne Hepa3beMHBIX B Pa3bEMHBIX MEIIAJIOK Ha BTy

Ban 1 (pucyHok 7, a) mon nepazvemmuylo cmynuyy 2 3aKaHINBAETCS
MIPOTOYKOM, B KOTOPYIO BCTABIIIETCS KOJIBIO 5 C MPOPE3BIO0, YAEPKUBAIOILEE
MeIllajKy Ha Bay. B cBoro ouepeb KOJBLIO 5 KPermuTes K cTymune 6ostaMu
6. KpyTsimuii MOMEHT ¢ Bajla Ha CTYIUIy nepenaercs mmnoHkod 3. [Ipubnu-
3UTENILHO Ha MOJIOBUHY CBOEH BBICOTHI LINOHKA YTOIUICHA B IIIIOHOYHOM I1a3e
Basa. lIINOHOYHBIN a3 CTyNUIB! BBIMOJIHEH 110 BCEeW €€ JJIMHE.
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Ban 7 nox pasvemmuyro cmynuyy 8 (pucynok 7, 0) 3akaHuInBaeTcsa Oyp-
ToM (BBICTYHIOM). [ToNycTYymHIBEI 8 COCOMHSAIOTCS IPH TIOMOIIX OOJITOB 9.

[ox romoBku 6onroB 9 u raek 10 MOTOKEHBI CIENHAIBHBIE CTOIIOP-
Hbele maiobl 11, uMmerone BeICTyHarouue jganku. [locie 3aTsHkku 0OITOB
JIANK{ MIPUTHOAIOTCS K CTYIHIE, K TOJOBKAaM OOJITOB M K raifkaMm, NpeaoT-
Bpallas CaMOOTBUHYMBAHUE OONTOBBIX COCANHEHUI.

IIpu paborte Bay MeIIANKM B MeCTe €€ 3aKpeIUICHHS HCIIBITHIBACT,
IJIaBHBIM 00pa3oM, Kpy4deHue. PacueTHbIi MaKkCHMMaNbHBINH KPYTAIMH MO-
MeHT (H'M) ¢ y4eToM ImycKoBBIX Harpy3oK omnpeneinsiercs no gpopmyie:

Tip max = Ky Ny /o; (39)
® = (n-n)/30, (40)

rae K, — koaddpuumeHT AMHAMUYHOCTH HAarpy3KH, YYUTBIBAIOIIUI TIeperpys3-
KM IIpHU ITyCKe TPUBOJA;

N,, — MOIIHOCTb, MOTpebIseMas MEIAIKOW Ha MepeMelInBaHue B COOT-
BETCTBHHM C TEXHUYECKHUM 3aJaHueM, BT;

® — yTII0Basi CKOPOCTh Bajla MEIIAIKH, paj/C;

N — YacToTa BpalIeHHs Bajla MEIIATKH (M0 TEXHHYECKOMY 3aaHHIO),
00/MuH.

Koaddpunuent K, 3aBUCHT OT THIAa MEIIAIKN 1 HATMYIHS BHYTPEHHUX
ycTpoiicTB ammapara. [y TypOMHHBIX M TPEXJIONACTHBIX MEIIAJIOK B amia-
pare 0e3 BHyTpeHHUX ycTpoictB K, = 1,5; B ammapaTe ¢ meperopojgkamu
K= 1,2; B ammapate 6e3 meperopoaok co 3meeBukoM K, = 1,3. Jlnsg paMHBIX
1 JIONAaCTHBIX Memmanok K, = 2.

[NonsipHBEI MOMEHT COTNPOTHBIICHUSI CEUCHMS Baja B OIACHOM cede-
HUH PAacCUHTHIBACTCS 110 hopMyIIe, M:

3
_ n-dy ’

W,
"~ 16

(41)

rae d; — AMaMeTp ydacTka Bajia MOJ CTYIHILY ONpPEANISeTCS UCXOS U3 THIa
u quametpa Mewanku dy (pucyaku 1.1 — J1.4), m.

[IpoBepouHBIil pacyeT Bajia 3aKIOYACTCS B MPOBEPKE YCIOBHS MPOY-
HOCTH Ha Kpy4eHHe:

T
T, =— <], (42)
Kp Wp Kp
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TJE Ty, — MaKCUMaJIbHBIE HATIPsHKEHUs B CeUeHNH Bana, Ila;

[t]«, = 0,5[c] — momyckaeMble HaNpsKEHHS Ha KPy4eHHE UL MaTepHaa
Baja npu Temneparype t,, Ila.

[Ipy HEBBINOJIHEHMU YCIOBUSI NMPOYHOCTH HEOOXOIUMO MPHUMEHUTH

Ooiee TPOUYHBIA MaTepHal, YHZOBJICTBOPSIOMIHMN YCIOBHIO KOPPO3HMOHHOMH
CTOMKOCTH. JIOMYCTHMO TakKe YBEJMYUTH AMAMETp Baja (; moj cTymuiei
MEIIaIKH, BBIOJHUB MPOEKTHBIN pacuer ¢ ucroiab3oBanueM (41 u 42), a
HAPYXHBIH quamerp cTymnuibl d. (Tabmuia JI.5) mpomopuHoHANIBHO yBEH-
geH. [Ipu 3TOM HE0OX0AUMO, 9TOOBI BEIMONHIOCH yeiaosue d; < 0,8d. Ecim
okaxercs, yTo d; > 0,8d, TO ciexyer yBelIUYHTH AWAMETp BCEro Baia, T.c.
BBIOpaTh CIEAYIOMNI AnaMeTp Ul JaHHOTO radapura NpUBOJA, WIN Mepei-
TH K cllefyroleMy rabapury npusoja. s npuBoja THNA 2 MpU U3MEHEHHH
JMaMeTpa BaJjla paHee BHIOPaHHBIN 110 MOLITHOCTH MOTOP-PEYKTOP MEHSTh HE
crnenyer.

Onpenenenne yCHIINi, TefiCTBYIOIUX HA BAJ

IToMHuMO KpyYeHHS BaJ MELIAJKH M3THOAeTCs OT ACHCTBUA nonepeu-
HOU 2udpodunamuyeckol cunvt Fy (prucyHok 8).

Tcxp
/
(0] /_ 4
] o /
E /7]
E
5
FM
= =
\_J MVI TKp
Te. x

Tewp — CKPYUMBAIOIIMA MOMEHT;
T¢. x — MOMEHT CONPOTHUBIIEHUS CO CTOPOHBI )KUJKOCTU

Pucynox 8 — Cxema BHEIIHMX ¥ BHYTPEHHUX CHJI, ACHCTBYIOLIMX Ha Ball
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[Nomepeunas rugponnHamMudeckast cuna Fy, neificTByromas Ha poTop
(Ba3 M MeIIaNIKy) BO3HUKACT B PE3YNBTATE CIOKHOTO B3aMMOICHCTBHUS JIOTa-
CTel MEIaIKy C OTOKaMHt XHUAKOCTH. CpeHee 3HauUCHNE MONEepeyHOM THI-
POAMHAMUYECKONH CHIBI (C y4eTOM THAPOJMHAMHUYECKOTO COMPOTHBICHHS
Bana), H [28]:

F 08k, k,p, 0’d>
" 3(DkH,)?

(43)

rae Ky, — K03 QUIHEHT COMPOTUBIIEHHS MEIAIKH

a) 17 TYpOMHHOM OTKPBITOH B anmapaTe ¢ OTpakaTeJIbHBIMH Iepero-
poaxamu k,, = 0,025, B rmaakocreHHOM (0e3 BHYTPEHHUX YCTPOWCTB) —
k,, = 0,016, co 3meeBukom 6e3 neperopoaok — k,, = 0,019;

0) Ui TPEXJIOMACTHOW B ammapate ¢ neperopoakamu K, = 0,008, B
rnagkocteHHoM (0e3 BHyTpeHHHX yctpoiictB) — K, = 0,006, co 3meeBukoM
6e3 neperopook — Ky, = 0,0065;

B) JUTs JIOTMACTHOM B armapare ¢ neperopoakamu K, = 0,020, B riaaxo-
crenHoM (0e3 BHyTpeHHUX ycTpoiictB) — K, = 0,012, co 3meeBukoM Oe3 Te-
peropomok — k,, = 0,014;

) JUIsl pAaMHOW PEKOMEH/IYETCsl IIPUHATH: C OJHHUM SIPYCOM IIepeKJa-
auH — k,, = 0,003, ¢ nBymst sspycamu nepexnaaut — Ky, ~ 0,0035;

ki 1,1 — k03(hdUIHCHT, YUUTHIBAIOIIMNA THIPOJANHAMUYECKOE COMPO-
TUBJICHHE BaJa;

k = 1 — gaume smmmnruueckoe, K = (H, - 0,33D) / (H, - 0,083D) — anwuiie
KOHHYECKOE;

Pe — IUTOTHOCTH CPEJBL, KI/M°,;

® — YTJIOBasi CKOPOCTh BaJia MEIIAIIKH, PaJi/C;

D, d,, — BHyTpeHHUIT AUAMETpP KOPITyca U JUaMETp MEIIANKH, M;

H, — BBICOTa KHUIKOCTH B ammapare, M.

Pacuer Basia Ha CTATHYECKYIO IPOYHOCTH

CraTu4ecKylo MPOYHOCTb PACCUUTBHIBAIOT MO MAKCHMAIbHO BO3MOXK-
HBIM BHELIIHUM Harpyskam, IeHCTBYIOIMM Ha Bain [22]. B nonepedHom ceue-
HUH Bajla OJHOBPEMEHHO JEUCTBYIOT KacaTelbHble HAMPSKEHUs KPYUYEHUs U
HOpPMaJIbHbIE HANpsDKEHWS M3rH0a, T.€. BAJl UCIBITBIBACT CIOJCHOE HANPS-
Jrcennoe cocmosnue. MakcuManbHas THIPOAWHAMIYECKAs cuia Fy max TIpH
KpPaTKOBPEMEHHBIX Meperpy3Kax MpUMEpHO BJIBOE BHIIIE CPEeTHEH CHITHI Fy,.

MaxkcumanbHble 3HAUEHUs] HOPMAJBHBIX Gpax M KACATENBHBIX Tmax
HaNpSDKEHUN OINPENENAIOTCS B OIACHOM CEYEHMH, T.€. B MECTE PacCIOJIOXKe-
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HHS HWKHETO TOJLIMIHKMKA, IIe M3rMOAIOIIMi MOMEHT MakcuMaieH (pucy-
HOK 8):

o _ FMmaxgl _ 2FM€1 .
i WHO WHO , (44)
T
Thax = Ty = 2= ; (45)
Kp Wp
W,, =n d*32; W, =mnd%16, (46)

rae Ty, max — MAKCUMAaNbHBIA KpyTAIHMIA MoMeHT (39), H-Mm.

W, Wp — COOTBETCTBEHHO, OCEBOW ¥ TIOJSAPHBIIT MOMEHTHI COTIPOTHBIIC-
HU CCUYCHUS BaJia, M3;

d — nauametp Basa (CM. IPUHATHIM THITOPa3Mepa IPUBOJA), M;

£1 — mMHA KOHCONMBHOMN YACTH Bala, T.e. PACCTOSHHME OT HUKHETO MOJ-
NIMITHAKA BaJjia MEIIAIKH JI0 CEPEIMHBI CTYITUIIBI MEIIAIKH (PUCYHOK 3), M;

¢, =H+h,+h;—h,, 47

rae H — BeicoTta kopmyca ammapara (pucynku B.1 — B.4, tabnunet B.1 — B.4),
M;

h, — BbICOTa OMOpHI s CTOWKU mpuBoja (pucyHok B.10 m Tabmiwuia
B.12), m;

h; — paccTosiHEE OT HMYKHETO MOANIMITHUKA Bajia MEIIAIKH JI0 OMOPHI IO
MIPUBOJI HA KPBIIIKE KOPITyca ammapara B 3aBUCUMOCTH OT BHIOPAHHOTO THIIA
u rabaputa npusona (pucynku E.1, E.2 u tabmunst E.3, E.4, E.6, E.7, E.8),
M;

h,, — paccTosiHue OT AHHMINA KOPIyca J0 CEPEeIUHBI CTYIMHUIIBI MEUIAIKH
(tabnuna 4), m; aas pamusix Memraiok hy = hy, + H,, rae hy; onpenensiercs
o tabmune 4, H,, — paccTosiHUE OT JIOMACTH IO CTYMHUIBI MEIIANKH (PHUCYHOK
1.4 v tabnvna [1.4).

[IpaBunbHOCTE pacyeTHON UIMHBI {; KOHTpOJUpPYETCS €€ COOTBET-
CTBHEM JJIMHE KOHCOJILHOM YacTH BaJjla Ha 3CKN3€ KOMIIOHOBKH armapara.

OKBHUBAJICHTHBIC HAMPSDKCHHS, PACCUMTAHHBIC IO TPETbEH TEOPUHU
MPOYHOCTH, CPABHUBAIOTCS C JOMYCKAEMBIMHU HanpsokeHusmu [23]:

O = 1[Corax + 40 <[0], (48)
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rae [o] — momyckaemoe HampspKEeHHE MaTepuaiia Baja MpU TeMIeparype He
6omee 70 °C (Banm B MecTe PACIIONOXKCHHS ITOANINITHAKA HE IOJKEH MMETh
TeMIepaTypy BBIIIE yKa3aHHOTO 3Ha4deHus [7]), Ila;

Ecnu ycnoBue npoOYHOCTH HE BBITIOHSACTCS HEOOXOAMMO BBIOpATh 00-
Jiee POYHBIN MaTepuall Bajia WK YBEIIUMYHUTh TUAMETpP BaJia Ha Y9acTKE O]
TTOAIITUITHUKOM.

3.2.2 Pacuer Memajiok

Mermanku, Beiopanabie 1o ATK 24.201.17-90 B 3aBUCUMOCTH OT THUIIA
U TUaMeTpa, MpeIBapUTeIbHO IPOBEPSIOT M0 AOIMYCTUMOMY KPYTSIIEMY MO-
menty [Ty, (pucyrkn u tabmuuet 1.1 — J1.4):

Ty max < [Tl (49)

rae T max — pacyeTHHIN MaKCUMAaNbHBIH KpyTsmuit MoMeHT (39), H-m.

Homyctumblii kpyTsuuii MoMeHT [T]y,, yKa3aHHBIH B HOPMATHBHOM
JOKyMEHTE, HE YYHUTBIBAET XapaKTEPUCTUK KOHKPETHOTO MaTepHana, U3 Ko-
TOPOT0 M3rOTOBIEHA MEINANIKa, a TaKXKe YCIOBUH sKkcrutyatanuu. Ilostomy
MaTeprall MellaJioK, CONpHKacaloluiics ¢ paboueil cpenoi, MpuHUMAaETCs
TaKUM JKe, KaK JUI1 CTeHOK KOpITyca ammapara. Paboune s1eMeHThl MeIaiku
(JromacTH, nepeKIaauHbl) HAXOAATCS 110J THAPOJMHAMUYECKUM, KOPPO3HOH-
HBIM M TEMIIEpaTypHBIM BO3AEHCTBHEM HaOETaromero MNoToka rnepeMennBa-
emoii cpeabl. [ MapoAnHAMHYECKYIO CHITY, pacIipeesIeHHYIO IO TOBEPXHOCTH
JIOTIAaCTH M TepeKIaJuHbl, MPUBOIAT K COCPENOTOYEHHOI cmie. Jrta cuia
BBI3BIBAET M3TWO Jomactu (mepexnanusl). Kpennenue nonacteit (mepekina-
JVH) K CTYNHIE WIM JUCKY TYpOMHHOHN MEIIaJKu OCYIIECTBISETCA IPH IO-
MOIIH CBAPKH.

CpapHble IIBBI MO CBOCH KOH(HIypamun ObIBAIOT cmblkosbimu (B
CTBIKOBBIX COCJMHEHHUSX) M y2r06biMu (B YTIOBBIX, TABPOBBIX U HAXJIECTOY-
HBIX coenuHeHusx) [30].

Cmulkosble webl 8ce20d paccuumvi8aOmes N0 mem JHee HanpsadCeHu-
SAM, YMO U coOeOuHsemble 0eMa, d y2n08bie uebl 6ce20d paccyumbléaromcs
Ha cpe3 He3asucumo om euda Haecpyszox. llpennodreHue cieayer OTHaBaTh
CTBIKOBBIM IIIBaM Kak OoJiee Ha/eKHbIM. CBapHBIE COCTUHEHHUS B MeEIIajKax
10 B3aUMHOMY PACIIOJIOKEHHUIO COSANHSIEMBIX NIeTallell SBIAIOTCS TaBPOBBI-
Mmu. [Ipu mpoBape nomacTeil (mepexia uH) Ha UX MOJIHYIO TOJIIHHY U yaaie-
HUS HaIUTBIBOB CBAapHBIE IIBBI TABPOBOTO COEAMHEHUS IO CBOEH KOH(UTypa-
UM OJM3KN K CTHIKOBBIM IITBAM M COOTBETCTBEHHO C HEKOTOPBHIM MPHOIMKE-
HUEM MOTYT PACCUMTBHIBATBHCS, KAK CTHIKOBBIEC. BBIMONHEHUE NOMOJIHUTENb-
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HBIX IIPOBEPOYHBIX PACUETOB HAa IMPOYHOCTH CBApHBIX HIBOB IJIS MEIIAIOK B
KypPCOBOM IIPOEKTE HE TPeOyeTCs.

3.2.3 Pacuer HINMOHOYHOTO COeTUHEHHS CTYNHIBI MEIIAJIKH € BaJIOM

KpyTsimit MOMEHT ¢ Bajla Ha CTYNHILy MEIIAJIKH TIepeaaeTcs MpHu Mo-
MOIIH IPU3MATHYECKO# MIMOHKU (PUCYHOK 12), pa3MeneHHON B IIITOHOYHBIX
ra3ax Baja M CTYIHIIBL.

A—'l A-A

Crynuna [Hnonka b

t

CeueHue MIOHKH

Ban
1 s - -

Cpe3  ~~~~
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—'l emsmue |

Pucynok 12 — Cxema K pacuery IIIMOHOYHOTO COSTHHEHUSI
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BokoBbIe rpaHM Ha NOJIOBMHE CBOEH BBICOTHI INMOHKH HCIIBITHIBAIOT
HANPSKEHUS. CMATHA Gy, a IPOJOIBHOE CEYEHHME — HANPKEHUS CPE3a Tp.
[InoHKy peKOMEeHIyeTcsl M3TrOTaBINBATh U3 TOTO XK€ MaTepuaia, YTo W Ball.
Jonyckaemble HampspkeHHs [G] NPUHUMAKOTCS paBHbIE HOPMATHBHBIM
JIOTyCKaeMbIM HATIPSDKEHUSAM G, TP TemrepaType padodet cpeanl (Tabmuia
B.3).

JUis cTynun MemanxoKk peKOMEHIYEeTCS IPUMEHSTh 6bICOKUEe WUNOHKU,
pa3Mephl TOMEePeYHOro CeueHus KOTOphIX (Tabmuia 11) 3aBHUCAT TONBKO OT
nuameTpa Baia 0; Ha yJacTke moj crymwmied. s BanoB muamerpom He 60-
nee 30 MM IPUMEHSTIOTCST OOBIUHBIC ITOHKY (Tabmumna E.14).

Jlnuny npusMartuueckoi mmnonku £y (M) Ha3HAYAKOT KOHCTPYKTHBHO
¢ yuetoM BbIcoThI cTynuubl N, (Ipunoxenne ) :

{ = he — (0,01 +0,02) < 1,5d. (50)
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TTony4eHHOE 3HAYEHHE OKPYIIISIOT 10 cranaaptHoro £y, u3 psaa (mo
I'OCT 10748-79), mm: 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 70, 80, 90, 100,
110, 125, 140, 160, 180, 200, 220, 250, 280, 320, 360, 400.

Tabmuma 11 — Pa3smepbl ceyeHHE BBICOKMX INMOHOK U Ia30B IO
I'OCT 10748-79, mm
Pa3mepsl ceueHus
Huamerp Bana ufnom(n Jnuna I'ny6unHa naza
ds b h . t ty

Csrie 30 mo 38 10,0 9,0 22 -110 55 3,8
Csrire 38 o 44 12,0 11,0 28 — 140 7,0 4.4
Cserre 44 1o 50 14,0 12,0 36 -160 7,5 4.9
Csrire 50 1o 58 16,0 14,0 45 -180 9,0 5,4
CssIre 58 10 65 18,0 16,0 50 - 200 10,0 6,4
CssIre 65 1o 75 20,0 18,0 56 — 220 11,0 7,4
Csririe 75 1o 85 22,0 20,0 63 — 250 12,0 8,4
Csspire 85 10 95 25,0 22,0 70 — 280 13,0 9,4
Capimre 95 1o 110 28,0 25,0 80— 320 15,0 10,4
Cspre 110 go 130 32,0 28,0 90 — 360 17,0 14,4

JA71s IMNOHOYHOTO COEMHEHNUS CTAHAAPTHOM IMOHKON BBIMOIHSETCS
MIPOBEPOYHBIN pacyeT TONBKO Ha cMsATHe. llImoHKa MCHBITBIBAET CMATHE C
JBYX IIPOTHBOIIONIOKHBIX OOKOBBIX CTOPOH, KaK MOKa3aHO Ha pHcyHKe 12: co
CTOPOHBI BaJla B IOTIEPEYHOM CEUYEHHM HIDKHSS 4acTb OJHOM M3 OOKOBBIX
MTOBEPXHOCTEH, ¥ CO CTOPOHBI CTYMHITBI — BEPXHSAS YacTh MPOTHUBOIIOIOKHON
60KkoBOH MmoBepXHOCTH. CO CTOPOHBI CTYNHIBI B COOTBETCTBUHU C TaOIHIIEH
11 moBepXHOCTH CMSITHSI MHHAMAJIbHA.

Cuua, BeI3BIBaromas cmsarue, H:

T
o
19U

rae d; — AnaMeTp yvacTka BaJia moJ| CTYIHILY MEIIaIKH, M.
MHEHUMaIbHAS TOBEPXHOCTH CMSITHS (M%) Onpeaensercs mo Gopmyse:

59



ACM = (ELLI - b)(h - t) (52)
YcnoBue IMPOYHOCTHU HIITOHKU HA CMATHUC!

F .
A

CcM

(9)

o™

[c]., (53)

i€ G, — HAIIPSHKEHUE CMATHUS Ha OOKOBOIT MOBEPXHOCTH LITIOHKH, [1a;

[6]ew= 1,5[c] — momyckaemble HAMPSDKSHUSI HAa CMATHE MaTepHasa MImoH-
ku, I1a.
Ecmu ycnoBue npodnoctH (53) He BBIIONIHACTCS, HEOOXOAMMO BHIOPATh APY-
roii Oonee MPOUYHBI KOPPO3MOHHOCTOMKHMH MaTepuall WM HMOCTaBUTH [[BE
LIIOHKM TOW € JUIMHBI, CMELICHHbIE 0 OKPY>KHOCTH Ha yroa 180° B He-
CTaHJApTHOM CTYIHULE.

3.2.4 Pacuer my¢t

MydTa coeauHsieT Ball IPHBOJA C BaJOM MEIIAIKU M INepeiaeT Kpy-
Tsmuit MoMeHT. Tunopasmep My Thl 3aBHCUT OT THIIA NIPUBOJA M AUAMETPa
Baja (Imo 3cKu3aM KOMITOHOBKH win pucyHkam E.1, E.2). B nmpuBoxe tuna 1
HCTIONB3YeTCs YIpyTas BTYJIOYHO-TanbleBas mydra (pucynok E.7), B mpu-
Bojie Tuna 2 — ¢uanneas (pucyrok E.8) mmu npomonsHO-pasbeMHas (prucy-
HOK E.9) MydTHI.

MyThl, BEIOpaHHBIE 10 JUAMETPY Bajla NMPHU ICKU3HOH KOMIIOHOBKE
anmapara, IpOBEPSIOTCS Ha HArPY30YHYIO CIIOCOOHOCTE 10 YCIIOBHUIO:

T

p-M HOM '

LR PLIE

(54)

rae T, — pacyeTHbIH KPYTAIIMI MOMEHT Ha yJacTKe Bana noja mydry, H-m;
M1, N2, N3 — cooTBeTcTBeHHO KI1/] MOAMMITHIKOB, YIUIOTHEHUS! U MY THI
(tabmuma E.15), BBoguMBIe B pacyeT ¢ yU4E€TOM CXEMbI IPUBOAA (I IPUBO-
JI0B TUmNa 2 13 = 1);
T oy — HOMUHAIBHBIN (HOMYCTHMBII) KPYTSIIAI MOMEHT Il BRIOpPAaHHO-
ro tunopaszmepa My tsl (pucynku E.7 — E.9 u tabmunp E.10 — E.12), H-m.
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3.3 O¢opmiieHne TeXHUYECKOIT TOKYMEeHTAIINH
3.3.1 IMosicHuTeIbHAS 3aMUCKA

Ilo ecem smanam Kypcosoeo npoexma ogopmasiemcsa eOuHds nosc-
HUMeNbHAs 3ANUCKA.

[Ipu BBIMOJHEHUH TEKCTOBBIX U TPaHUUCCKUX NTOKYMEHTOB IPOCKTa
cnenyer pykoBojactBoBathesi TpeboBanmsmMu ['OCT mo ECKIA u CTII
[25, 26]. Tak, mpu odopMIICHHH MOSCHUTEIBHON 3aIMCKU CIIEAYET COOIIO-
natb ocHoBHbIe TpeboBanus ['OCT 2.105 — 95 «O0mme TpeOoBaHMs K TEK-
CTOBBIM JJOKYMEHTaM.

TexkcTtoBass yacTh MOSICHUTEIHHON 3aIlMCKH BBITIOJIHIETCS Ha MUCUEH
Oymare crangaptHoro (opmara A4 (297x210) Ha onHoit cropoHe nucta. [lo
BCEM YETHIPEM CTOPOHAM JIMCTa OCTAaBJISIIOTCS MMoJid. Pazmep neBoro mosst
(mnst monmmBkw) 30 MM, mpaBoro He MeHee 10 MM, BEpXHEro M HHKHETO —
20 mm.

Obpazen opopmieHust TumyibHo20 aucma KypcoBOTO TPOEKTA IMPH-
BezeH B [Ipunoxennu K u BkrodaeT B ce0st TeMy MpOeKTa U roJl 3alluThL. 3a
TUTYJIBHBIM JIUCTOM ToMetaeTcs 1exHuueckoe 3a0aHue Ha KypCOBOH MPOCKT
(paznmen 1.2), Ha GiaHKe KOTOPOTO YKAa3bIBAETCS HOMEp BapHaHTa W IIeJb
MPOEKTa, IOIMTUCAHHBIA UCTIOTTHUTENIEM U PYKOBOIUTEIIEM.

Hywmepanus ctpanuil 10kHA ObITh CKBO3HOM, HAUWHAS C TUTYJIBHOTO
nucta. Homepa cTpaHull yKa3bIBalOTCS B TIPaBOM HIKHEM YTIIy CTPaHUIIBL.

Homepa He mpocTaBisiOTCS Ha JIUCTAX: MUMMYAbHOM U MEXHUYECKOM
3a0aHuU.

TekcToBas 4acTh MOSCHUTEIBLHOW 3alMCKU pa3OMBacTCs Ha pa3fIelibl,
MOIPa3IeNTbl ¥ ITYHKTHI, KOTOPbIE HYMEPYIOTCS apaOCKUMH nuppaMu 1Mo aHa-
JIOTHH C JaHHBIM mmocobmeM. Kakplil pa3aen HaunHAaeTCs HA HOBOHM CTpaHU-
me. TepMuHBI W 00O3HAYCHHUS JOJDKHBI COOTBETCTBOBAThH JCHCTBYIOIINM
cragaaptaMm. B pacuerax ciemyeT HCMIonb30BaTh MexXAyHApPOJHYIO CUCTEMY
equnann (CU) — HanMeHOBaHWEe U 0003HAYECHHE BEJIUYHMH U CAWHMII JOJKHO
cootBercTBOBaTh ['OCT 8.417 — 2002; mpyt 5TOM B TeKCTe, TAOIUIIAX MOXKHO
MIPUMEHSITh JIECITUYHBIC KpaTHbIE €UHULbI, HanpuMmep: mMm; MIla (106 Ta),
xH (10° H).

TekcT MOMKEH COMPOBOXAATHCS PACUSTHBIMH CXEMaMH, TOSICHSIO-
ITUMH pacdeThl. Bce BHABI WILTFOCTpAIlMi HA3BIBAIOTCS PUCYHKAMH M HOMeE-
pytotcs apabckumu nudpamu. Hanpumep: «Pucynok 3 — Cxema K pacdery
KOHHYECKOTO JHUIIA». Hymepaius puCyHKOB ¥ aHAJIOTUYHO Tabmui u (hop-
MyJI TOJDKHA OBITH CKBO3HOH Ui BCero TeKcTa. OpopMIIeHHAS TOSCHUTEb-
Hasl 3alMcKa CIIMBAeTCs B TeTpalb. TUTYIbHBINA JduCcT U TexHuueckoe 3ana-
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HHE 3aIONHAIOTCS YEePTEKHBIM WM MANIMHOIMCHBIM HIPH(TOM, 32 KOTOPHI-
MHu crenyet «ComepxaHuey.

B «Copnepxannmy [25] mepednciisaioTcsi HANMEHOBAHIS BCEX Pa3/ieioB
U TIOZIPA3ZIeNIOB C YKa3aHHEM HOMEPOB CTPaHHL. Pas3nersl u moapasnesnsl uc-
kiovas «Beenenne», «CIHCOK HCIIONB30BaHHBIX MCTOYHHKOB» U «lIpmio-
KEHHE», 0003HaYar0TCs apabckuMu udpaMu, HaIpuMep:

COJIEP)KAHUE

Beenenne . e

1 Ilens u 3a1a4M NPOEKTA .

2 DCKU3HBIHA MPOEKT . . . .
2.1 Bp160p KOHCTPYKIIMOHHBIX MaTepHaJIOB .
2.2 Onpenenenue pacaeTHOW TeMIepaTypsl U
JIOIIyCKaeMbIX HaNpsKEHUH . . . . . . . S
2.3 Onpepnenenue paboyero, pacueTHOTro, npo6Hor0
U YCIIOBHOTO JABIEHHH . . . . . . . . . . ... .
2.4 BpI60p KOMIIJIEKTYIOIIUX 3JIEMEHTOB. DCKU3 KOMIIOHOBKH . 8
2.5 OreHka Ha/Ie)KHOCTH 3CKU3HOTO BapHUaHTa

g NN w

(o)}

KOMIIOHOBKHM aIIapaTa . . . . . . . . . . .. . ... .. ... 11
3 TeXHUYEeCKHWHA MPOEKT . . . . . . . . . . . .. T 0}
3.1 Pacuer amemeHTOB KOpIyca . . . . . . . . ... ......15
3.1.1 PacueTr TOJIIUHBI CTEHOK 000JI0YEK U3 YCIOBHS
OPOYHOCTH . . . . . . . . . . . e . 15
312... ... ...
BaKITFOUCHHUE . . . « « v v v v oo e e e e R )
CIHHUCOK UCTIOJIb30BaHHBIX HCTOYHUKOB . . . . . . . . . . . .. 35
IpunoxeHue . . . . . . . . . . .o v v ...36

B pasnene «BBeneHue» NpuBOASTCS KpPAaTKUE CBEACHUS O MPOEKTUPY-
€MOM amrmapaTe ¢ MEIIANKOW M ero oOmas XapaKTepHCTHKa: yKa3bIBAaIOTCS
Ha3Ha4YeHHe U 00JIacTh MpuUMeHeHus (pasaen 1.1).

B pazmene «llenp m 3amaum mpoekTay (HOPMYIHPYIOTCS OCHOBHAS
LIeJTb ¥ 33a4H NMpoeKTa (1IeNb yKa3aHa B TEXHUIECKOM 3a/IaHUH, a 3a1a4i — B
KaJICHOApHOM IUIaHE), IEPEUUCIISIOTCS OCHOBHBIE HOPMAaTHBHBIE JOKYMEHTHI
HEOO0XOIUMBIE TSI TPOSKTUPOBAHMS arlapara ¢ MEIaaKoH.

[Ipu BBITIOSHEHUHU pa3feNoB «DCKU3HBIN MPOeKT» M «TexHuIecKuit
MIPOEKT» HE0OX0AMMO coOMoaaTh psit TpeOOBAHUH.

Pacyer kaxgoro snaeMeHTa KOHCTPYKLIUH JOJKEH CONPOBOXKIATHCS
MOSICHSAIOUIMM PUCYHKOM (PacueTHOM CXeMOH).
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Bce pacuerHbIe OpMyIIBI CHAaYaNa IPUBOIAT B OOIIEM BHAE, 3aTEM B
(bopMyIly MOACTABIAIOT YUCIOBBIE 3HAUCHHS BEIUYUH (0€3 MPOMEKYTOUHBIX
BBIYMCIICHUH) M NMPUBOAAT PEe3yNbTaT C yKa3aHHEM pa3MepHOCTH. Bce Bxo-
namye B GopMyIy mapaMeTphl JOJDKHBI OBITh pacHIH(pPOBaHBI MPH IIEPBOM
UX WCHOJB30BAaHUM C yKa3aHHEM HX pasMmepHocTH. Popmyny HyMmepyroT
apaOckuMu IIdpamMu B KPYTIIBIX CKOOKaxX B KOHIIE CTpoKd. Hampumep:

Covnn pacder BBINOJIHsIETCS 0 popMyIie:

o, = 32My1 _ 32-2000 =20,38 106112 = 20,4 MTIla, (36)

nd®  314.0,1°
TZie G, — HOpMaJIbHBIC HATIPSDKCHHS OT U3ruoa, Ila;
M,, — u3rubaromuii MoMeHT, H-M;
d — nuametp Bama, M . . . .»

ITpoBepouHbIe pacyeThl NOJDKHBI 3aBEPIIATHCS 6b16000M O BBINOJIHE-
HUH (HEBBITIOJIHCHUHN) YCIOBUSA pab0oTOCTIOCOOHOCTH: MIPOYHOCTH U T.A.

CcbUIKM Ha JIUTEpaTypy OTMEYaroT apaOCKUMHU LudpaMu, 3aKIrOueH-
HBIMH B KBajpaTHble ckoOku. Hanmpumep: «.... CormacHo pabote [2] mpenen
TekydecTu ais ctanu Mapku Ct3 coctaBisier o, = 240 MIla . . .». Yucrno B
KBaJIpaTHBIX CKOOKax JOJDKHO COOTBETCTBOBATH IOPSAKOBOMY HOMEpY HC-
TOYHHKA B pazzene «CnrcoK NCIOIb30BaHHBIX HCTOYHUKOBY.

B pazpene «3axmoueHne» gaercs oOmIas XapaKTEpUCTHKA HaJEKHO-
CTH aImapara, aHajli3 Pe3yJIbTaToB BBIIIOJIHEHHBIX PACUYETOB MO KPUTEPHUSIM
paboTocriocoOHOCTH. [IpUBOISITCS TEXHWYECKHE XapAKTEPUCTHKH HM3JEIHS C
YKa3aHHEM pPe3epBOB MHTEHCH(MKAINK TEXHOJIOIHYECKOTo Iporecca (HOMH-
HallbHasl U MoTpebJseMas MOLIHOCTh PUBO/IA, JIOMycKaeMoe U pabodee naB-
JICHWE B armapare, pacueTHble U JONyCKaeMble HANpPsDKEHUs B MarepHaie
KOHCTPYKIMU H T.J.), @ TAK)Ke TeXHUYECKUEe TpeOOBaHMSI HAa M3TOTOBJICHHUE U
HCTIBITAHUSI.

B pazgene «CrnucoK MCHOIB30BAaHHBIX UCTOYHHUKOBY MPHBOMASTCS JIH-
TepaTypHble HCTOYHUKH, UCTIOJIb30BABIIUECS TIPH PabOTe Ha/l IPOEKTOM, MPU
9TOM CIIUCOK JIOJDKEH OBITh O(OPMIIEH B COOTBETCTBHHM C TPEOOBAHUSIMHU
oubimorpaduveckoro onucanus nokymenra no 'OCT 7.1-2003.

B paznene «lIpunoxenue» rnoMemaroT HHGpOpMaLUio, HA KOTOPYIO B
TeKCTe JaHbl cchUTKU. [Ipn HeoOxomumoctu B «[IpmitoxeHue» JOIMYyCTHMO
BKJIIOYaTh TaOJMIly COCTABHBIX YacTei OOIIero BHJa, crielnpHKain K cOo-
POYHBIM YepTeXKaM, UEPTEIKH JIeTaICH.
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3.3.2 Yepre:x o01Iero BUAa annapara

OO0uue NpaBuJa BHINOJHEHHUS YepTeka 0011ero Bujaa
(aepTex obIIero BHa BHIOIHACTCS 10 YKa3aHHUIO IPETOIaBaTels)

B TexHMUEeCKOM NpOEKTe HEOOXOAMMO BHINIOJHUTH YEPTEX OOIIEro
Buza ammapara. V3o0pakeHne u3aenus Ha 4epTeXe MOMONHACTCA BHIAMHU,
pa3pe3aMH, CEYCHHSMH U BBIHOCHBIMH JJIEMEHTAMH, NAIONIIMMHU IOJTHOE
MIPEACTaBICHNE 00 €ro yCTpOICTBE, a TaKKe MO3BOJIIOIINME Pa3paboTaTh
pabo4yIo KOHCTPYKTOPCKYIO JOKYMEHTALIHUIO.

Yeprerx oO11ero Buja anmapaTa J0JDKeH COAEPKATh:

1) U3oOpaxenust anmapata (BHIBI, pa3pe3bl, CEYCHUs, BBIHOCHBIC
3JIEMEHTHI), COJepXKalIie OKOHUYaTeIbHble KOHCTPYKTHBHBIC pemieHus. Ile-
pedeHb BHUJIOB, Pa3pe30B M BHIHOCHBIX 3JIEMEHTOB B COOTBETCTBHHU C JOMOJI-
HUTEJIBHBIMH YKa3aHUSIMU.

2) OCHOBHBIE pa3Mephl U3AEIHs: TabapUTHBIE, yCTAHOBOUHBIE, ITPUCO-
eIMHNTENbHBIE, CONpsTracMble (II0CaJOYHbIE), pacueTHbIe, 0a30BhIe (pacio-
JIO)KEHHE CBAPHBIX IIIBOB COETUHAEMBIX 000JIOUEK H Jp.).

3) Obo3HaueHHsI MIPUHATHIX TOCANOK B compspkeHmMAxX netaneit ([Ipu-
noxxenune N).

4) PacmonoxeHus IITYLEPOB, JIIOKa, OTPa)kKaTeJbHBIX IMEPEropookK,
TEIUI00OMEHHOTO yCTPOICTBa, 1arQ, ONOPHBIX JIAN B KOPITyCe anmapara.

5) Tabnuiy Ha3HAYEeHMsI IITYIIEPOB B KOPITyce amnmnapara.

6) TexHHUYECKYI0 XapaKTEepUCTHKY alapaTa, a Takke TEeXHHYECKHe
TpeOOBaHUS K HUM.

7) Tabnuiry ¢ mepedHeM COCTaBHBIX YacTel ammapara.

OOumwmii BUJ anmapara BEITIOJIHSAETCS Ha Jucte ¢popmara A2. Ha mmcre
MTOMEMIA0T OCHOBHYI0 Hanmuch no ¢gopme 1 'OCT 2.104-68 BricoTOU 55
MM B IIPaBOM HIDKHeM yriry. OOo3HaUeHHe KopIlyca amnmapara Ha JIHCTe 3a-
KaHYHBAETCS KOJOM JoKyMeHTa "BO" — Bu 0OIIHiA.

B kypcoBoM mpoekTe mpeanaraeTcs NPUACPKUBATHCA CIIEAYIOIIEH
CTPYKTYpPBI 0003HaUEHUI N3IENNS M €r0 COCTABHBIX YaCTen:

000. 00. 00. 00. 00
et L
1 2 3 4 5
3nech 1 — uHAEKC M3/1ENNS;
2 — BapuaHT pa3paboTKy n3zenus (MpUHUMaeTCs HOMEp BapuaHTa);
3 — 0003HaueHNE KPYITHBIX COOPOYHBIX EIUHHILI;
4 — o0o3HaueHne Oojee MENKHX COOPOUYHBIX EIMHUI], BXOAAIINX B
KPYIHYIO COOPOYHYIO SANHHILY;
5 — 0003HaueHME neTale.
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[Ipmmep obo3HadeHNs YepTexa oOIIero BUAa Kopiryca anmapaTa 6e3
oborpesa (uanexc 204): 204.38.00.00.00.BO. Kopiryc anmapat ¢ 000TpeBOoM
pyOamkoit 0ynet mmets uHAEKC 205; TO *Ke ¢ oborpeBom 3meeBukoM — 206.
Bapuant 3aganns — 38 (mo Tabmunam Al m A2 nCXOAHBIX HaHHBEIX). bomee
TOIPOOHEIE CBEICHUS 110 CTPYKTYpe 0003HAUCHUS H3/AETHs yKa3aHsl B [15].

Maccy anmapaTa 0e3 MacChI 3aIlOJIHAEMOH Cpelbl B OCHOBHOM HaIITH-
CH NIPUBOJIAT U3 MOSCHUTEIBLHON 3aIMCKH €€ pacueTHOE 3HaUCHHE B TOHHAX
C yKa3aHHMeM pa3MepHocTH. HanmeHoBaHuMe ammapara 3aluChbIBalOT B UMe-
HUTEJIBHOM IaJIe)Ke eIMHCTBEHHOTO YHCIIa, TOMeNasi Ha IIepBOe MECTO UM
cymiecTBUTEIbHOE. [l uepTekeil TEXHHYECKOro NMpOeKTa MNPHCBAnBaCTCs
qurepa "T", a anst pabouux ueprexeit — murepa «O» (ONMBITHBII 00pasen).

Hazn ocHOBHOM HagIHCBIO OCTABIIAIOT MECTO IIMPHHOHN 185 MM (kak
JUIl OCHOBHOM HAJIMCH) AJISI TEKCTOBOM YacTH, COCTOSINEH U3 mexHuueckux
mpebosaHuli U MexXHU4ecKou Xapakmepucmuky, a Taxke sl maoauysl co-
cmasHwix yacmeil uzoeaus. TEKCTOBYIO 4acTh MOMEIIAIOT TOJIBKO Ha IIEPBOM
JIUCTE YepTeka HaJ OCHOBHOM HAJAMKCHIO HAa PacCTOSHUM He MeHee 10 MMm.
ITpr HEOOXOIUMOCTH TEKCT pa3MEINaioT B ABE M OoJjiee KOJOHKH (BTOPYIO U
MOCIIEAYIOINe KOJIOHKH PAcIoaraioT clieBa OT OCHOBHOW HaxmucH). B Tek-
CTE HE JIOJDKHO OBITh COKPALICHUH CJIOB, 32 HCKIIIOYSHUEM OOIICTPUHSITHIX U
YCTaHOBJICHHBIX CTaHAAapTaMU.

Tabnuiy ¢ mepeyHeM COCTAaBHBIX YacTeH ammapaTa MOXKHO pacrolia-
raTth Ha OTIENIbHBIX JIMCTaX GopMaTa A4 B KaueCTBE MOCIEAYIOIUX JHCTOB
4yepTexna oOLIero BU/a UM Ha IEPBOM JIMCTE YepTexa OOIIero Buaa Kopiy-
ca anrmapara HaJl TeKCTOBOM YacThIO uepTeka. Mexly TEeKCTOBOI 4acThio U
TabIMIeH COCTaBHBIX YacTeH HE JOIyCKaeTcs IMOMEIaTh N300paXeHus Win
apyrue tabauiel. [Tocieanss cTpoka nepeuHs He JOJDKHA JOXOANUTH JI0 TeK-
CTOBOW YacTH 4YepTeXa MM OCHOBHOM HAANMCH Ha paccTosiHue MeHee 10
MM.

Ecnu coctaBHBIE YacTH KOpITyca anmapaTta He pa3MeIlaloTcs B OQHOH
KOJIOHKE TEPEeYHs, TO OH JIOJDKEH OBbITh MPOJOJDKEH Ha MOCIEIYIONINX JIH-
crax dgeprexa ooOmero Buaa Ha popmate A4 ¢ 00s3aTeNIbHBIM MMOBTOPEHHUEM
Ha K&XX/IOM JIUCTE 3aroJI0OBKa TaOJHIIBL.

TexcToBasi yacTh yepreka

TeXHI/I‘IeCKy}O XapaKTEPUCTUKY almapara MmoMemarT OTACIbHO Hall
TCXHHUYCCKHUMU Tpe6OBaHI/I$[MI/I. Ecan na YEPTEIKE NMPUBCACHBI TOJIBKO TEX-
HHUYECCKHC Tpe6OBaHI/IH, TO 3aroJIOBOK HaJl HUMHU HC NHUIIYT. 3arojIoBKH IIH-
myT 0e3 MOAYCpKHUBaHUA B Cllydac, €CJIM Ha 4YCPTCIKE CCTb TCXHHUYCCKUC
Tp€6OBaHI/I$I U TEXHUYCCKasA XapaKTCPUCTHUKA. Texauueckue Tp€6OBaHI/I$I u
TEXHUYCCKAd XapaKTCPUCTHUKA 3alMMCbIBAOTCA MMYHKTaMU CO CKBO3HOI HyME-
pauneﬁ, Ka)K,HLIﬁ 13 KOTOPbIX HAYUHACTCA C HOBOM CTPOKH. HyHKmbl mexHu-
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yeckux mpeOO8aHUUl U MEXHUYeCKol XAPAKmepucmuku, no KOMOPbIM UH-
dopmayua omcymcemeayem, mocym Ovlinb OnyueHbl.

B TexHH4YecKkOli XapaKTepHCTUHKe cJIelyeT YKa3bIBATh.

1. IMapamerpsl paboueii cpenpl (HaMMEHOBaHWE, KOHICHTPALHUS, ILIOT-
HOCTB, TEMIIEpaTypa).

2. BHyTpeHHHI 00beM KOpITyca anmapara: HOMHHAIBHBIA H PaOOYHid.

3. Cpenunii cpok ciryx0bI 1 HapabOTKa Ha OTKA3 KOpITyca aImapara.

4. JlaBnenue pabouee (M30BITOUHOE) B KOPITyCE.

5. JlaBieHHe BHYTpEHHEE pac4eTHOE B KOpITyCe.

6. JlaBneHue napa Wiu oxXJaxJarouel )UIKOCTU B pyOalike (3MeeBHUKe):
pabodee H30BITOYHOE U pacyeTHOE IpeeNIbHOE.

7. Macca kopiryca amnmapara B pabo4eM COCTOSHHUH.

8. Ilpyrue HeoOXoIMMEbIe TaHHBIE, XapaKTePH3YIOIIe KOPITYC armapar.

B TexHH4YeckHX TpeOOBaHMAX ciedyeT YKa3bIBaTh!

1. Tpe©oBaHus, COrIaCHO KOTOPBIM JIOJDKEH OBITh U3TOTOBJIIEH KOPITYC
armnapara, yCJIOBUS ¥ METObI TPOBECHUS UCIIBITAHHUH.

2. TpeOoBaHus 0 HEOOXOJUMOCTH PETHCTPALKM KOpITyca ammapara B
opranax ['ocroprexnanzopa.

3. TpeboBaHUs 1O MPOBEACHHUIO THAPABIMYCSCKUX UCIIBITAHUN KOPITY-
ca ¥ pyOalky MpoOHBIM JIaBICHUEM C yKa3aHHEM BEJIMYHHBI 1aBICHHS.

4. Marepwuan Kopiryca, pyOamku (3MeeBHKa).

5. omycTumas CKOPOCTh KOPPO3HUH.

6. Ccbuiku Ha Jpyrue JOKYMEHTBI, CO/IepKallue TEXHHIEeCKUe Tpedo-
BaHMS U yKa3aHUs, PACHPOCTPAHSIONINECS HA JaHHOE U3JIeNne, HO He NPUBe-
JICHHbIE Ha YEepPTEeXKe.

Ta6auna cocTaBHBIX YacTeii anmnapara

Pexkomenayembie pasMepbl TaONMUIBI JaHbl Ha pucyHke 13. Bricorta
CTPOK JOJDKHA ObITh He MeHee 8 MM. Tabmuia B 00IIEeM Cilydae COICPIKUT
cnenyromue rpador: "Ilo3." (mo3unus), "OOGo3naueHue", "HaumenoBanue",
"Kon." (kommdectBo), "Jom. ykazaHus" (IOMONHUTENbHBIC yKa3aHus). ua-
TOHAJILHOE JICJICHUE TOJIOBKH TaOJNHIBI HE JOMyCKaeTcs. B Kakmol cTpoke
nepeuHs "AByXdTaxHbIe" 3aMUCH He JomyckatoTcs. Eciu 3anuchk He momenia-
€TCsl Ha OJHOU CTPOKE, €€ CIeAyeT MPOJOJKUTh HA BTOPOW CTPOKE U MocIe-
TYIOIINAX CTPOKAX.

3anuchIBaTh COCTaBHBIC YaCTH KOPITyca ammapara B TaOIHIy Heo0Xo-
JUMO CBEpXY BHU3, TIOJUEPKHUBAs 3aTOJIOBKH TOHKUMU JIMHUSMH, B CIETYIO-
LIEH NOCIIEI0BATEILHOCTH:

IloxynHule uzoenus.

Buoewv pazpabamwvisaemvie uzoenust.
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K HokymHBIM H37€IHsIM OTHOCATCA COCTaBHBIC YacTH ammapata (c6o-
POYHBIC €WHULBI M OTAEIBHBIC NETANN), IPUMEHAEMBIE M0 TOCYIapCTBEH-
aeM ctaggaptam (TOCT, OCT), crarmapram npennpusituii (CTII), Hopma-
TuBHBIM JokyMeHTaM (ATK) mnu Texamueckum ycnoBusiMm (TY). Takue m3-
nenus He TpeOyroT pa3paboTku yeprekeil. Hampumep: kpellika M JHHIIE
Kopmyca, JOK, IHamda, jamna ONOpHas, KPEMeXHbIe H3AENus, NMPOKIAAKH,
KoMIleHcupymomas mydra u ap. uznenus. Ha vux B rpade "Hanmenosanue"
TIepeyHsl COCTABHBIX YacTel YKa3bIBAIOT IPHUHATOE CTaHAapTOM (HOPMATHB-
HBIM JOKYMEHTOM) 00O3HaueHHe u3Aenusi U o0o3HaueHHe craHiapra (HOp-
MaTHBHOT'O JOKyMeHTa), a rpada "O0o3HaueHne" He 3aroaHseTCs.

185
8 60 83 10

Jorm.

Tlos. O6o3HaueHne HanmenoBanue Komn. yKasaus

818115

Pucynok 13 — Tabiuna nepeyHs COCTaBHBIX YacTeil anmapaTa

Jnst cTaHOAPTHBIX W THHOBBIX W3ZEIHH, BOIIEAIINX B COCTAaB KaKOMH-
100 cOOpPOYHOM eAMHMIBI, Ha YepTeke oOIIero Bujaa ammapara, Ha IOJIKe
JIMHUM-BBIHOCKH CJIETyeT J1aBaTh HANMEHOBAaHNE W 0003HAUCHUE M3JICIHUS 110
I'OCT, OCT, CTII, ATK mnn yka3aTh B TEXHHYECKHX TPEOOBAHUSAX CCBUIKY
Ha HUX.

B pasnmen "BHOBB paspabareiBaeMble M3/enusA’ MEpedHsS B IMEPBYIO
ouepesib ClielyeT BKIOYaTh COOPOYHBIC €AMHMIBI, Ha KOTOpble TpebyeTcs
pa3pabaTbiBaTh COOPOYHBIE YEPTEKH, C 0003HAYCHUEM MPUCBOCHHBIX T103H-
il 1 uHAeKcoB uepTexel B rpadsl "Ilo3." u "Ob6o3nauenue". IIpu sTom B
rpade "Jomn. ykazaHus" zanmceiBaetcsi — COopounas exumnmna. [pyrue co-
CTaBHBIC YaCTH W3/EJIHS, HE OTHOCSIIUECS K COOPOYHBIM €IMHHIIAM, TaKXKe
BHOCSITCS B NEPEUCHb COIJIACHO ITPUCBOSHHBIM MM IO3MLMSAM U IMPUHITHIM
0003HAYECHUAM.
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IIpumepsl yc10BHBIX 0003HAYECHUH CTAHAAPTHBIX U3JeJui
B Ta0J/IMIle COCTABHBIX YacTell YepTes:ka o01ero Buaa

OCHOBHBIE YCIIOBHBIE 0003HAYEHHUS JHUINA, pyOaIIKu KOpIryca, IITy-
Iepa W MPOKJIAAKHA C OTBETHBIM (PIAHIEM K HEMY, JFOKA, OTIOPHOM JIallbl,
nandsl (CTPOMOBOE YCTPOMCTBO) U IPYTUX H3IEIHUN, BXOAAIINX B COCTaBHBIC
YacTH armapara, IpUBEICHEI B pa3zaene 2.6.

CrpykTypa 0003HaYeHUIT U PEKOMEHIAMHU ISl PE3bOOBBIX KpEIeskK-
HBIX n3aeauid npuseneHs! B [Ipunoxkennu M. KoHCTpyKTHBHBIE OCOOCHHOCTH
HEKOTOPBIX M3JIENUH, YIUTHIBAEMbIC B YCIOBHBIX 0003HAUCHHSIX, YKa3aHbI B
MalIMHOCTPOUTENILHOM cripaBovHuKe [15].

Hwke moka3aHbl yCIOBHBIC 0003HAUCHHS APYTHX CTAHIAPTHBIX U3Je-
HHﬁ, HCIIOJIB3YEMbBIX B alIiapaTax ¢ MEIIaJIKaMU.

Mydra ynpyras BTynouHo-nanbieBas (tadbnuma E.10) u3 cramu map-
k1 40 ¢ HOMHUHAJIBHBIM BpamarommM MoMmeHToM 2000 H-M, ¢ auamerpom
MMOCAZOYHBIX OTBEPCTHH 65 MM, HCHONHEHUSA MoryMmydT | (¢ mummHopude-
CKHUMH OTBEPCTUSIMH JJISI AJTMHHBIX KOHIIOB BaJIOB):

Mygma MYBII 2000-65-1 I'OCT 21424-93,;

TO K€, HOMMHAIBHBIM BpamaromumM momeHToM 4000 H-Mm, onHa u3
noxymMypT ¢ nuaMeTpoM oTBepcTHs mox Ban 90 MM, mucronHeHus 1 (c mu-
JMHAPUYECKUM OTBEPCTHEM JUIsl JUIMHHOTO KOHIIA Bajia), Apyras — JuaMeT-
poM 95 MM, ucriostHeHNs 3 (C KOHMYECKUM OTBEPCTHEM IS JUIMHHOTO KOHIIA
Baja):

Mydma MYBIT 4000-90-1-95-3 TOCT 21424-93.

[Imonka npu3MaTHyeckast oObryHast ncnonHenus 1 (tabmmna E.14), c
pasmepamu ceuenusi (mupura b = 18 mm, Beicota h = 11 mMMm), u anuHOU
£ =63 mm:

Ulnonxa 18*11x63 I'OCT 23360-78.

[Inonka BbIcOKas mpu3Marnueckass ucnonHenust 1 (tabmmma 11), c
pasmepamu cedenus (mmwmpuHa b = 18 mm, Beicota h = 16 Mm) u amrHON
£ =63 mm:

Inouka 18x16%63 IT'OCT 10748-79.

[mteka necnoaHeHus 1, ¢ MeTpryeckoi pe3p0oit ruamerpom 16 M,
¢ KPYIHBIM LIaroM pe3n0bl, mosie gonycka 6g, amuuoit £ = 90 MM OT BBMHYU-
Baemoro pe3nboBoro xouima (h = d), kinacc npounoctu 5.8 (crans Mapku 35),
¢ nokpeiTHeM 05 (OKMCHOE MPONUTAHHOE MAacioM) TOJIIMHON 6 MKM (TIpen-
Ha3Ha4YeHa JUIsl KPeIUICHUs] CTOWKY ITPHUBOJia Ha OIope):
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HlInunexa M16 — 69 % 90.58.056 T'OCT 22033-76.

laiika xpyrias numneBas ucnonaeHus 1 (tabmuma E.16), ¢ meTprue-
CKoil pe3rboii muamerpom 80 MM, C MEIKHM IIaroM pe3sObl 2 MM, ¢ TOJIEM
nomycka 6H, xmace npognoctu 5 (ctans Mapku 30), ¢ mokpeituem 05 (okwmc-
HOE€ TPOTIMTAHHOE MAcIIOM) TOJIIHUHOW 6 MKM, (TIperHa3HauYeHa IS Kperuie-
HUS (QIaHIEBOI MOTyMy(THI Ha BaIy):

Tatika M80*2 — 6H.5.056 T'OCT 11871-88.

[1ait6a HOpMasbHAs TIOCKAsi KPYTilasi, HCIIOJHEeHUs 1, Kiacca TO4HO-
CTH A [UIs KPEIEe:KHOU feTanu (OTKUIHOM OONT Ha JIFOKE) C THAMETPOM Pe3b-
661 16 MM, rpynma 02 (crans mapku Crt3), ¢ mokpeitieM 01 (uMHKOBOE, XpO-
MaTHPOBAHHOE) TOJIIIUHON 6 MKM:

Hlaiiba A.16.02. Cm3.016 'OCT 11371-78.

[aitba cTonopHas MHoOronamuatas, ucnonnenus 1 (tabmuna E.16),
tun H (HopManpHast), npeqHa3HauCHHAs UIs CTONOPEHUS KPYTJIBIX IUTAIIE-
BEIX TacK ¢ quaMerpoM pe3rObsr 80 MM, rpymma 02 (crams mapku Ct3), ¢ mo-
KpbITHEM 05 (OKHCHOE IMTPOMMTAaHHOE MACIIOM):

Hlaiiba H.80.02.Cm3.05 I'OCT 11872-89;

TO Xe ucnoiHeHus 2, rpymnna 01(ctans mapku 08km), ¢ mokpeituem 02
(xazmMueBOe) TOJMIHUHON 9 MKM:

Hlaiioa 2H.80.01.08xn.029 I'OCT 11872-89.

[aii6a cromopHas ¢ mamkoi (tabmuma E.18), nmpenHasHaueHHAs IS
CTOIIOPEHHS OT CaMOIIPOM3BOJBGHOTO OTBHHYMBAHMS IMIECTHI'PAHHBIX TAeK W
0OJNTOB C MIECTUTPAHHOW TOJIOBKOW, AMAMETPOM pe3bOBl 12 MM, MaTepuain
rpymmsl 21 (koppo3uoHHOCTOMKas ctans Mapku 12X18H10T), 6e3 mokpeI-
THSL:

Hlaiiba 12.21 T'OCT 13463-71.

[a#iba mpyXxuHHAs HOpPMaJbHASA, MCHONHEHUS |, IMpeaHa3HaYeHHAS
JUI TIPEINOTBPAIICHNS CaMOOTBHHYMBAHUS OOJITa WM TallKd C JIHAMETPOM
pe3p0s! 12 MM, U3 ctasm Mapku 6517, ¢ mokpeitueM 02 (kagMHueBOeE) TOJIIHU-
HOH 9 MKM:

Hlaiiba 12 65I".029 I'OCT 6402-70;
TO e u3 cranu Mapku 30X13, ¢ mokpeitnem 11 (okucHoe):

Ulaiiba 12 30X13.11 I'OCT 6402-70.
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4 YETBEPTBIA DTAIl TIPOEKTUPOBAHMUS.
PABOYASI KOHCTPYKTOPCKASA JOKYMEHTALIUA

Pabouass dokymenmayus npoexma pazpadbamvléaemcs Ha OCHOBAHUU
KOHCMPYKMUGHBIX PeUleHUll, NPUHSAMbIX 8 MEeXHUYeCKOM NpoeKme, u npeoy-
CMOMPEHA MEXHUYECKUM 3A0aHUeM NPOeKmd.

B paboucii mokyMeHTaIUH pa3padaThIBAIOTCS COOPOYHBIC YSPTEKH U
pabouue YepTexu neTaneii, HeoOX0AUMBIC I U3TOTOBICHUS U COOPKH MPO-
eKTUpyeMoro m3nenus (ammapata). CoopouHvle wepmedicu COMPOBOKIAAOTCS
cneyupurayusmu, ONPEACIAIONINME COCTaB COOPOYHON €JMHUIIBL.

OcHoBHBIEe TPeOOBaHUS K COOPOYHOMY YepTeKy

N306pakenne n3nenus Ha COOPOYHOM YEPTEXKE JOIDKHO OBITh TAKHM,
9YTOOBI OHO JaBAJO IOJHOE IMPEACTAaBICHUE O PACIOJOXECHUH W B3aHMMHOMN
CBSI3M YacCTEH, U 1O HEMY MOXHO OBUIO OCYIIECTBHTh COOPKY M KOHTPOIb
n3genus. CBapHBIC IIBBI, MECTAa MaWKW W CKICHBAHMSA OTMEYAIOTCS JIMHUEH
BBIHOCKOH IO MpaBwiaM, KoTopsle ycTaHosieHsl o ['OCT 2.312-72, TOCT
2.313-82. Ha cbopourom uepmedice 00IxHCHbL OblmMb NPOCMABIEHbL He 8ce, d
MONbLKO KOHMPOAUpyemvie u opyeue mpebyiowuecs o1 cOopku pasmepul (8
moMm uuciie npeoeibHvle OMKIOHEHUs U NOCAOKU), a makdxice cabapumuule,
YCMAaH080UHbIe, NPUCOEOUHUMENbHbIE U HeoOX00UMble CNPABoUHble pasme-
pot. K cOopouHoMy yepTexy pa3padaThiBalOT CHEHU(UKAIUIO HA JIHCTaX
¢dopmara A4.

Howmepa no3ummii cOOpOYHBIX €IUHUII M AeTaledl B COOTBETCTBHH C
HOMEpaMHM TO3UNNH, yKa3aHHBIMH B CHENM(HUKAaIN{, HAHOCAT HA IIOJKaX
JIMHUI-BBIHOCOK, ITPOBEJECHHBIX OT KaX/0W cocTaBHOW 4acTH m3nenus. Ho-
Mepa IMO3UNKI pacIoaraioT BHE KOHTYpa n300pakeHHsl, BBITIOIHSIOT pa3Me-
poM mpudTa Ha OAWH-IBa HOMepa OOJIbIIe, YeM Y pa3MEpHBIX YHCEL.

[Mpumep BbITOTHEHWS COOPOYHOrO YepTeXa TypOMHHON MeEIIasKu
MIpUBEJICH Ha pUCyHKe 14,

Cnenuduxanus

Crenndukanms [15] cocTaBisercss Ha Kaxayto COOPOYHYIO €IHHHUILY.
Crermdukanys COCTOUT U3 HECKOJNBKUX pa3zienoB. Hammuaue Tex WM WHBIX
pa3zenoB B Tabmiuue cruennuKaiuy ONpeaessieTcss COCTaBoM u3memnwst. s
IIPOCTBIX COOPOYHBIX E€AMHMUII, HAIpUMep, ISl MEMIAIKH pa3/ielibl pachona-
raloT B cCleAyIoled MOCIeNoBaTeNbHOCTU: «okymenmayusy, «/Jemanuy,
«Cmanoapmuvle uzdenusy, «Mamepuanvry. HanmeHOBaHHE KaXK10TO pasze-
Jla yKasbIBalOT B rpade «Haumenosanuey n NOAUEPKUBAIOT TOHKOH JIMHHEH.
[Tpumep 3anonneHus cnenudukayy 1aH Ha pucyHke 15.
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OcHoBHbIe TPe0OBaHUSA K padoyeMy YepTe:Ky AeTaan

Paboune weprexu neranei (pucyHku 16 — 18) mOIDKHBI comepiKath
BCE CBEACHHS HEOOXOAMMBIC JUI M3TOTOBICHUS JIETATH COOTBETCTBYIOIIETO
KauecTBa W JUIA TPOBelIeHUss KOHTposs [15]. PaGouwmit gepTesx COmEpIKHT:
n300pakeHNe JEeTal ¢ HAHECEHHBIMH pa3MepaMHu, PeaeIbHbIE OTKIOHEHNUS
pa3sMepoB, A0Imycku (GOPMBI U PACIIONIOKEHHUS, 0003HAYCHUS [IEPOXOBATOCTH
TIOBEPXHOCTH, TEXHUYECKUE TpeOoBaHMs, OCHOBHYIO Haamuch ([Ipunoxenne
X).

JlomyckaeTcs M3roTaBiIMBaTh JETald W3 ABYX W Oonee dacTeid
(HanpuMep, pazbeMHas CTyIHILA MeMIanku). B aToM ciydae u3o00pakeHue
JOJDKHO COOTBETCTBOBATh B3aWMHOMY TMOJIOKEHHIO COCAMHSEMBIX 4acTei
rocyie cOOPKHM C yKa3aHHEM OOIINX Pa3MEpOB.

W3obpaxkenne neranmu Ha pabodeM dUYEpTEk e MOIDKHO COJEpPKaTh
MHUHHMAJIbHOE KOJIMYECTBO BUJOB, Pa3pe30B U CEUCHUH, HO JOCTATOYHOE IS
BBIABICHUS (POPMBI JIE€TAIM M TPOCTAHOBKM pa3MepoB. Hampumep, neramb
M3TOTOBJICHHASI W3 JIUCTOBOTO MaTtepuana (pucyHkd 17, 18) mMokeT mMmers
JMIIb OJWH TJAaBHBIA BHA, a €€ TONIIMHA yKa3bIBAETCSI Ha BBIHOCKE IIOCIIE
OykBHI S. JleTanp pekoMeHayeTcsi U300pakaTb B TOM MOJI0KEHHHU, B KOTOPOM
€€ yCTaHaBJIMBAIOT Ha CTAHOK IIPU BBINIOJHCHUU 6OJ'II)IHI/IHCTBa TCXHOJIOTH-
YECKUX omeparuii.

IMpaBuna Hanecenusi pasmepoB ompenenensl ['OCT 2.307-68.
KonuuectBo pasMEpOB JTOJHKHO OBITh MUHHUMAJIbHBIM, HO JOCTATOYHBIM JJIA
KOHTPOJISL ¥ M3TOTOBJIEHHA JeTanu. [l Bcex pa3MepoB Ha pabodeM uepTexe
JIeTali yKa3bIBaroT npenensHble oTkiaonenus (IIpunoxenne XK), nHade onn
CTaHOBSTCSI HEONPE/IEIEHHBIMU JUIs MPOHU3BOJCTBA. 3HAYCHUS IIPEIEIbHBIX
OTKJIOHEHHUH MPOCTaBIISIOTCS MO 3HAUCHMSIM TTOCAT0K yKa3aHHBIX Ha YepTexe
oOmero BUAa Wi Ha COOPOYHBIX ueprexkax. [ BaKHEHIIMX SJIEMEHTOB
JIeTaJIi, HAIlPIMeEP UCTIONB3YIOMINXCS TSl COTIPSDKEHUS TIPH COOpKe C Ipyron
JICTAIbIO MPE/IEbHbIE OTKJIOHEHUS POCTABILIFOTCS HEIIOCPEICTBEHHO TOCIIE
HOMHWHAJIBHOI'O pasmepa. 3HaueHus HCYKa3aHHBIX MPCIACIIbHBIX OTKJIOHCHUH
Pa3MEPOB YKA3BIBAOT B TEXHUYCCKUX Tpe6OBaHI/IﬂX — HaJAIIMCh HAA ITaMIIOM
(pucynku 16 —18).
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1 * Pa3zMepsl AJis CLPaBOK.
2 Ceapubie mBsl 1o 'OCT 5264-80 —T3.

204.13.00.02.00 Cb

Jlut. [Macca] Macur.
UsufJlncr | N goxym. [Monn |flaral Mewwanka TypGuHHast
Paspab. |Hukosaes OTKpbITasd 3,7 1: 2,5
Ipos. | AnIpees COOpOUHBII YepTexK
T. KOHT| Jluct __[JTucros 1
H. xommp CIIT'TU (TY)
Vs, rpymma 891

Pucynox 14 — IIpumep c6opoyHOro yeprexa TypOMHHON OTKPHITON MEIIAIKN
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: | . :
5 é Obo3nauenue Haumenosanue 5 Ilpumeu.
okymenmauusn
204.13.00.02.00.Chb | Coopounwtii uepmean
Jemanu
1 | 204.13.00.02.01 Cmynuua 1
2 204.13.00.02.02 Huck 1
3 204.13.00.02.03 Jonacmo 6
Mamepuannt
Dnexkmpoovt 0,2 K2
ceapoyHvle
204.13.00.02.00
i3m ) JTuct | N mokym. |TToan.| Jlara
Pa3pab. |Hukomaen M Jlur. | Jluct |JIuctoB
ITpos. Amnppeen CIajika [ | 1
- TypOHHHAsI CII'TH (TY)
. KOHTP.
o~ OTKPBITAs rpymma 891
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Pucynox 15 — Ipumep 3anonHeHus criennprKanuy Ha COOPOYHBIA YepTeK
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HeykasanHsle mpeenibHbIe OTKIOHSHUS pa3mepos: h14, + 1T14/2

204.13.00.02.01
JIut. |Maccal MacmiT.

Wsm)JIucr| N moxym. |Ioam.|/lard
Pa3pa6. | Huxonaes C Tylnunoa 1:1
IIpos. Anjpees
T. KOHTp. Juct | Jucros 1
H. xoHTp Cranp 12X18HIT CIII'TU (TY)
Vi TOCT 5632-72 |  rpynma 891

Pucynok 16 — Ilpumep pabouero gepTeka HEpa3bEMHON CTYIHIIHI
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1 * Pa3meps! AT CITPaBOK.

S 4*
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T. KOHTD | JIncT | JIrcToB 1
i Jluct ITH4 TOCT 19903-74 CII'TH (TY)
Vs, 12X18H9T I'OCT 7350-77 rpymma 891

Pucynok 17 — IIpumep pabouero gepresxa JIOMacTH TypOUHHON
OTKPBITOU MEIIAIKU
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JIut. |Maccal Macir.

Vi3m.| Jlucr| N noxym. |Ioan.|Jaral
Pa3pab. | Hukonaes I[ HCK 1:2
IIpos. Anzpeen
T. KOHTp. JIuct | JIncToB 1

Jlucr ITH4 TOCT 19903-74| CIII'TU (TY)
H. xoutp.
Vs, 12X18H9T TOCT 7350-77 |  Tpymma 891

Pucynok 18 — Ilpumep pabodero depreka TucKa TypOMHHOM
OTKPBITOW MEIIAIKA
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6.

UcxoaHble aaHHbIe ans npoeKkTupoBaHusA

NMPUNOXEHUE A
(obsi3aTenbHoE)

Ta6bnuua A.1
MapameTpbl kKOpnyca MapameTpei XapakTepucTukun
MapameTpbl MeLlanku TeXHONorn4yecKoro M
annaparta pabouen cpeabl
npouecca
. g| £ |@
=
: 20818 | 2| :
g o 'S . | S 3 el 2 |& |oF| 5 o g
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0|5 >e2|sg|l 2o = s e} I e GI:-> Qx| 23 s9o00z3d & )
£l = Ea © = El c [ o © ¢ E OO =
885788825 5| 5| 8 | 2|88 & |85/3%| sse39¢| 2| 3
I|0OCag|Eo|lal|r| H T S |sa| o |>8|F8| 882388 | C 2
o D \Y du Nwu Nu Pu Poys | Hc tc Pc C.
— | OK BY |[TM PC
n/n mm | M MM | ob6/munH | kBT | MIMa | MlMa M °C kim® | %
00 | 10 |1600| 3,2 | N,3 | 03 | 400 200 3,3 N - 1,6 20 H3PO, 1335| 50
01| 11 |1600]| 3,2 I 01 | 360 250 1,2 < 055 14 60 Al(NO3)3 1030 | 40
02 | 30 |1600]| 3,2 3 07 | 800 125 1,3 é - 1,6 100 NH4,OH 890 30
03| 31 |1600]| 3,2 - 10 | 1400 63 1,5 = 0,5 1,7 | 110 Tonyon 870 80

* O603Ha4YeHNS1 BHYTPEHHUX YCTPONCTB: 3 — 3meeBuK; 1 — oTpaxaTenbHble NeperopoaKu.

** MaccoBasi KOHLUEeHTpaums BOAHbIX pacTBOPOB UMW CyCneH3nn
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MpogonxeHue Tabnuubl A.1

Ne OK D \% BY | Tm du Nwu Nu Puw | Ppys | Hc tc PC Pc Cc
n/n mm | M° MM |06/MuH| KBT | MMa | MMa | ™ °C kim® | %
04 | 11 |1600| 4,0 - 10 | 1250 63 1,3 0,3 | 1,8 20 KOH 1280 | 30
05| 10 |1600| 4,0 | MN,3 | 01 | 500 250 1,3 - 1,7 120 | Hedprenpoayktbl | 840 -
06 | 31 [1600| 4,0 - 10 | 1320 80 2,7 05 | 21 50 H3zPO.4 1025| 5
07 | 30 |1600| 4,0 | 1,3 | 03 | 450 160 4,6 - 23 20 H2S04 1190 | 40
08 | 10 [1800| 5,0 3 07 | 900 100 1,0 - 1,8 20 H2S0,4 1190 | 40
09 | 11 |1800| 5,0 - 10 | 1320 63 1,3 0,45 | 1,9 60 Al(NO3)3 1030 | 40
10 | 31 [1800| 5,0 - 10 | 1500 63 2,0 0,55 | 2,4 | 100 | HedbrenpoaykTel | 840 -
11 | 30 [1800| 5,0 3 01 | 500 250 1,0 - 2,2 60 | Hedrenpoayktbl | 840 -
12 | 30 (1800| 6,3 | 1,3 | 03 | 500 200 6,7 2 - 2,4 20 NH4OH 890 | 30
13 | 10 (1800| 6,3 3 03 | 450 250 4,8 5‘ - 2,3 | 100 rmuuepurH 1200 -
14 | 11 |1800| 6,3 n 07 | 900 80 11 S 1045 1,9 20 MmuuepwH 1200 -
15| 31 [1800| 6,3 - 10 | 1500 63 2,5 0,55 | 2,8 | 100 HNO3 1050 | 10
16 | 10 (2000 8,0 | M,3 | 07 | 1120 63 14 - 1,9 | 140 HNO3 1050 | 10
17 | 11 |2000| 8,0 - 10 | 1600 50 1,7 0,35 | 24 80 |YkcycHasd kucrota| 1020 | 15
18 | 31 [2000| 8,0 - 10 | 1700 50 2,3 0,35 | 2,5 50 H3zPO.4 1025| 5
19 | 30 [2000( 8,0 | N,3 | 01 | 630 200 1,3 - 2,6 | 100 AI(NO3)3 1030 | 40
20 | 10 |2200|10,0| M,3 | 01 | 710 200 1,9 - 2,3 50 Tonyon 870 | 80
21| 11 |2200|10,0| I 03 | 500 250 | 11,8 0,35 | 2,5 | 100 Tonyon 870 | 80
22| 31 [2200|10,0| - 10 | 1900 32 1,3 0,35 | 3,1 | 100 KOH 1280 | 30
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MpogonxeHue Tabnuubl A.1

Ne OK D V3 BY | TM dm Nm Nwm Pu Ppy6 Hc te PC Pc . Cc
n/n MM | M MM | 06/MuH| kBT |MMa | Mna | ™ °C krim® | %
23|30 (2200 (10,0 M, 3 | 01| 630 250 3,0 - 29 20 KOH 1280 | 30
24| 10 | 2400 (12,5| N,3 | 07 | 1120 80 2,3 - 2,6 | 150 | HedrenpoaykTel | 840 -
25|11 (2400|125 N 03 | 710 160 18,1 0,35 | 2,7 50 | HedTenpoagyktel | 840 -
26 | 31 | 2400|125 - 10 | 2000 40 2,2 0,3 3,0 100 | Hedprenpoayktbl | 840 -
27 | 30 | 2400 |125| 3 01 | 800 160 1,7 - 29 20 AICl3 1090 | 10
28 |10 | 2400 (12,5 M,3 | 01| 710 200 2,4 - 2,5 60 AICl3 1090 | 10
29|11 | 2400 |12,5| N 07 | 1250 50 1,7 0,35 | 24 20 HNO3 1480 | 90
30|30 (2400|125 M,3 | 03| 630 160 | 12,6 - 3,1 20 H3PO4 1025| 5
31| 312400125 - 10 | 2000 40 2,8 N 0,3 | 3,2 60 AICl3 1090 | 10
32|10 | 2400 (16,0 M, 3 | 01 | 800 200 4,3 <: - 3,0 20 AICl3 1090 | 10
33|11 | 2400 |16,0| N 01 | 630 250 5,8 \é 0,35 | 3,1 20 H2S0q4 1190 | 40
34| 31 |2400|16,0| - 10 | 1900 40 2,7 = 0,3 | 3,8 20 H3PO4 1335 | 50
35|31 |2400|16,0| N 03 | 800 100 | 10,1 0,35 | 3,6 50 H3PO4 1025| 5
36| 10 | 2400 |16,0| N,3 | 07 | 1120 | 100 4.5 - 3,1 | 200 | HedrenpoaykTel | 840 -
37|11 | 2400 |16,0| N 03 | 710 125 8,9 0,35 | 3,2 | 100 | HedrenpoaykTel | 840 -
38|30 (2400 (16,0 N, 3 | 01 | 800 200 3,3 - 3,5 60 | Hedrenpoayktbl | 840 -
39| 31 |2400|16,0| - 10 | 2000 40 2,3 0,3 | 3,7 20 NH4OH 890 | 30
40 | 30 | 2400 (16,0 3 03 | 710 160 9,2 - 3,8 40 NH4OH 890 | 30
41 | 31 | 2400 (16,0 - 10 | 2120 32 1,6 0,35 | 3,6 60 NH4OH 890 | 30
42 | 10 | 2600 {20,0| M, 3 | 07 | 1400 40 1,3 - 3,2 | 200 MmuuepwH 1200 -
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MpogonxeHue Tabnuubl A.1

Ne OK D \% BY | Tm du Nwu Nu Puw | Ppys | Hc tc PC Pc Cc
n/n Mm | m° MM |06/MuH| kBT | MMa | MMa | ™ °C kim® | %
43 | 11 | 2600 (20,0 I 01| 710 250 51 0,35 | 3,0 | 100 MmuuepwH 1200 -
44 | 10 | 2600 (20,0 M,3 | 03 | 710 125 | 12,8 - 3,5 20 muuepuH 1200 -
45| 11 | 2600 (20,0 - 10 | 2240 32 2,5 0,3 | 3,3 | 120 HNO3; 1050 | 10
46 | 10 | 2600 (20,0( M, 3 | 01 | 800 200 4,1 - 3,1 20 HNO;3 1050 | 10
47 | 11 | 2600 (20,0 I 03 | 800 125 | 18,7 0,35 | 3,4 | 110 HNO3 1050 | 10
48 | 10 | 2600 (20,0 3 07 | 1250 80 2,7 - 3,2 60 (NH4)2S04 1228 | 40
49 | 11 | 2600 [ 20,0| - 10 | 2120 32 2,2 0,3 | 3,3 | 100 (NH4)2SO04 1228 | 40
50 | 10 | 2600 (20,0 3 01| 710 250 3,9 - 3,0 20 H2S0Oq4 1190 | 40
51|11 |2600|20,0| N 03 | 630 160 | 144 2 0,35 | 3,3 20 (NH4)2S04 1228 | 40
52| 10 | 2600 (20,0 3 07 | 1120 32 2,5 c - 3,1 20 HNO3 1480 | 90
53|11 |2600|20,0| - 10 | 2240 25 1,4 E 0,35 | 34 60 (NH4)2S04 1228 | 40
54|30 |2800|20,0| M,3 | 03| 800 125 16,2 - 3,7 | 200 | HedrenpoaykTel | 840 -
55| 31 | 2800 | 20,0 - 10 | 2360 25 1,3 0,32 | 3,6 80 NH4OH 890 | 30
56 | 30 | 2800 (20,0 3 07 | 1250 80 2,6 - 3,4 | 100 MmuuepwH 1200 -
57|31 |2800|20,0| N 03 | 710 160 | 23,5 0,28 | 3,8 50 AlCl3 1090 | 10
58 | 30 | 2800 (20,0 3 01 | 900 160 3,4 - 3,5 20 H2SOq4 1190 | 40
59 | 31 | 2800 | 20,0 - 10 | 2240 32 2,4 0,36 | 3,7 20 H3PO4 1025| 5
60 | 30 | 2800 |(20,0| M, 3 | 01 | 800 200 5,0 - 3,4 | 110 KOH 1280 | 30
61|31 |2800|20,0| N 07 | 1600 40 1,8 0,3 | 3,3 50 Tonyon 870 | 80
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MpogonxeHue Tabnuubl A.1

Ne OK D \% BY | Tm du Nwu Nu Puw | Ppys | Hc tc PC Pc Cc
n/n MM | M° MM |06/MuH| KBT | MMa | MMa | ™ °C kim® | %
62 | 11 | 2800 | 25,0 - 10 | 2360 32 2,6 0,25 | 3,6 | 150 | HedtenpoaykTel | 840 -
63 | 10 | 2800 [25,0| 3 01 | 900 200 4,9 - 3,3 20 NH4OH 890 | 30
64 | 11 (2800 |25,0| I 03 | 800 125 | 15,9 03 | 3,7 60 NH4OH 890 | 30
65| 10 | 2800 | 25,0| 3 07 | 1400 63 1.4 - 3,5 | 100 NH4OH 890 | 30
66 | 11 | 2800 | 25,0| - 10 | 2360 32 6,7 0,38 | 3,6 | 110 Tonyon 870 | 80
67 | 30 | 2800 | 25,0| 3 01 | 710 250 4,0 - 4,1 | 100 Tonyon 870 | 80
68 | 31 (2800 | 25,0 I 03 | 800 125 | 16,3 0,35 | 4,3 60 Tonyon 870 | 80
69 | 10 (1600 | 3,2 | I,3 | 03 | 400 200 3,3 - 1,6 60 KOH 1280 | 30
70 | 11 | 1600 | 3,2 n 01 | 360 160 1,2 2 0,3 | 1,4 | 100 KOH 1280 | 30
71|30 (1600 | 3,2 3 01 | 500 200 11 5‘ - 1,6 20 KOH 1280 | 30
72 | 31 (1600 | 3,2 - 10 | 1400 63 15 & | 0,26 | 1,7 | 300 | HedbrenpopykTel | 840 -
73 | 11 | 1600 | 4,0 - 10 | 1250 63 1,3 0,3 | 1,8 | 200 | HedrenpoaykTbl | 840 -
74110 |1600| 4,0 | MN,3 | 01 | 500 125 1,3 - 1,7 100 | Hedprenpoayktbl | 840 -
75|31 (1600 | 4,0 - 10 | 1320 80 2,7 0,35 | 2,1 60 (NH4)2S04 1228 | 40
76 | 30 (1600 | 4,0 | 1,3 | 03 | 450 160 4,6 - 2,3 | 100 Al(NO3)3 1030 | 40
77| 10 | 1800 | 5,0 3 07 | 900 100 1,0 - 1,8 | 100 (NH4)2S04 1228 | 40
78 | 11 | 1800 | 5,0 - 10 | 1320 63 1,3 0,42 | 1,9 60 (NH4)2S04 1228 | 40
79 | 31 (1800 | 5,0 - 10 | 1500 63 2,0 0,25 | 2,4 30 AlICl3 1090 | 10
80 | 30 | 1800 | 5,0 3 01 | 500 200 1,0 - 2,2 50 H3zPO.4 1025| 5
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MpogonxeHue Tabnuubl A.1

Ne OK D \% BY | Tm du Nwu Nu Puw | Ppys | Hc tc PC Pc Cc
n/n MM | M° MM |06/MuH| KBT | MMa | MMa | ™ °C kim® | %
81| 11 (1800 | 5,0 - 10 | 1320 63 1,3 0,22 | 24 20 AlCl3 1090 | 10
82|31 (1800 | 5,0 - 10 | 1500 63 2,0 03 | 2,3 20 H2S04 1190 | 40
83|30 (1800 | 5,0 3 01 | 500 160 1,0 - 1,9 60 Al(NO3)3 1030 | 40
84|30 (1800 6,3 | IM,3 | 03 | 500 200 6,7 - 2,8 | 100 Al(NO3)3 1030 | 40
85|10 (1800 | 6,3 3 03 | 450 250 4.8 - 1,9 | 200 | HedTenpoaykTel | 840 -
86 | 11 | 1800 | 6,3 N 07 | 900 80 1,1 0,25 | 2,7 100 | Hedprenpoayktbl | 840 -
87| 311800 | 6,3 - 10 | 1500 63 2,5 0,35 | 2,6 60 | Hedprenpoaykrtel | 840 -
88 | 10 (2000 | 8,0 | 1,3 | 07 | 1120 63 1.4 - 1,9 90 NH4OH 890 | 30
89 | 11 | 2000 | 8,0 - 10 | 1600 50 1,7 2 04 | 24 20 NH4OH 890 | 30
90 | 31 | 2000 | 8,0 - 10 | 1700 50 2,3 5‘ 0,35 | 2,5 60 NH4OH 890 | 30
91|30 (2000| 80| M,3|01| 630 200 1,3 & - 2,6 | 150 MmuuepwH 1200 -
92 | 10 | 2200 |10,0| M, 3 | 01 | 710 200 1,9 - 2,3 20 MmuuepwH 1200 -
93 | 11 (2200 |10,0| I 03 | 500 250 | 11,8 0,28 | 2,5 | 120 rmuuepurH 1200 -
94 | 31 | 2200 | 10,0| - 10 | 1900 32 1,3 0,18 | 3,1 | 100 KOH 1280 | 30
95| 30 (2200 |10,0| INM,3 | 01 | 630 250 3,0 - 29 20 KOH 1280 | 30
96 | 11 | 2400 |12,5| N 03 | 710 160 | 18,1 0,3 | 3,2 20 NH4OH 890 | 30
97 | 10 | 2600 [ 20,0| 3 01 | 710 250 3,9 - 3,0 20 H2S0.4 1190 | 40
98 | 11 | 2800 | 25,0| - 10 | 2360 32 2,6 0,25 | 3,6 | 150 | Hedprenpoayktsl | 840 -
99 | 11 | 2800 | 25,0| - 10 | 2360 32 6,7 0,38 | 3,6 | 110 Tonyon 870 | 80
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Tabnuua A.2 — BapuaHTbl 3Ha4YeHuI 30bITOYHbIX gaBneHun B kopnyce (P,)

MNepBas bykBa chamunum

X3

K

n

H

(o)

n

P

Y, 0

x,u

Y,

3,10

MepBas 6ykBa umeHu

1,13

0,63

0,41

0,80

0,75

0,55

0,82

0,74

0,87

0,83

0,68

0,52

0,86

0,88

0,90

1,19

0,33

1,10

0,56

0,71

0,49

0,55

0,65

0,90

0,32

0,99

0,49

0,26

0,84

0,56

0,92

0,65

0,98

0,32

0,70

0,48

1,04

0,21

0,88

0,59

0,75

1,00

0,43

1,09

0,98

0,31

0,56

0,86

1,08

0,93

0,45

0,27

0,30

0,89

0,23

0,58

1,11

0,51

0,30

0,95

0,45

0,57

0,92

1,02

0,23

0,81

0,36

0,70

0,91

0,82

0,22

0,87

0,68

1,02

0,52

0,78

0,47

0,96

1,18

0,98

1,05

0,87

0,69

1,10

0,97

0,27

0,57

0,83

0,97

0,74

0,93

0,57

n(—|w| o>

0,78

1,04

0,34

1,13

1,20

0,37

0,50

0,99

0,27

1,06

0,60

1,09

0,51

1,15

0,91

0,39

0,66

0,46

1,15

0,88

0,40

0,25

0,62

1,02

0,46

0,91

0,93

0,81

0,90

0,24

0,95

0,85

0,29

0,86

0,49

0,72

0,40

0,77

0,55

0,60

0,85

0,35

0,22

0,45

1,01

0,40

Elm
w

0,79

0,25

0,38

0,76

1,17

0,54

1,09

1,19

1,07

0,92

0,35

1,20

0,21

1,00

0,85

1,02

0,32

1,12

1,07

0,80

0,25

0,39

0,83

0,59

0,84

0,94

0,53

0,25

0,82

0,33

0,73

1,17

0,48

0,83

0,29

0,94

1,18

0,76

1,13

0,84

0,29

0,62

0,33

0,71

0,21

0,69

1,17

0,52

0,97

0,31

0,70

0,47

1,01

0,61

0,39

0,90

1,01

0,64

0,35

0,96

0,89

0,36

0,51

0,95

0,68

0,20

1,20

0,61

0,55

0,86

0,23

0,46

0,72

1,05

0,79

1,03

0,53

1,06

0,60

0,97

0,79

1,14

0,78

0,36

1,16

0,81

0,46

1,03

0,78

0,28

0,73

0,66

0,66

1,11

1,15

0,34

0,74

0,93

0,38

1,15

0,22

0,36

1,03

0,54

0,79

0,33

0,99

0,56

0,68

1,05

0,31

0,92

1,05

0,67

0,32

0,58

0,90

0,28

0,75

1,11

1,20

0,87

0,39

1,10

0,74

1,10

0,46

0,49

0,82

1,10

1,16

0,34

0,24

0,67

0,52

0,24

0,88

0,64

1,09

0,77

1,03

0,27

0,40

1,08

0,84

0,94

0,42

0,50

0,76

1,00

0,81

0,22

0,47

0,75

1,03

0,94

1,14

0,76

0,80

0,53

0,71

0,65

0,31

0,72

0,36

1,18

0,21

0,72

0,89

1,14

1,06

0,37

0,44

1,19

1,08

0,64

1,12

0,20

0,55

1,19

1,02

0,26

0,75

0,30

0,70

1,06

1,16

0,62

0,50

0,73

1,18

0,77

0,40

1,00

0,31

0,84

0,48

0,99

0,77

0,34

0,62

1,18

0,92

0,66

0,32

1,17

0,48

0,21

0,94

0,47

1,04

0,91

0,35

0,97

0,33

0,85

1,12

0,78

0,24

0,70

1,07

0,67

1,04

0,54

1,03

0,58

0,83

0,48

0,82

0,96

2|o|v|3|o|x|z|o|=|s

0,88

0,52

0,69

0,57

1,07

1,15

1,06

0,48

1,16

0,33

0,53

0,60

0,27

0,25

1,14

0,45

0,61

1,20

0,65

0,39

0,34

0,98

0,62

8
>

0,37

0,96

0,23

0,90

1,12

0,59

0,39

1,01

1,13

0,56

0,24

0,59

1,05

0,65

0,38

0,63

0,30

0,69

0,39

0,57

0,94

0,86

0,38

E
<

0,61

1,10

0,85

0,26

0,50

0,72

0,67

0,31

0,66

0,56

0,69

1,11

1,01

0,37

0,89

0,50

0,74

0,20

0,80

0,88

0,51

0,26

0,44

L, L

0,28

0,40

0,64

0,89

0,95

0,28

1,04

0,53

0,93

0,23

0,98

0,61

0,58

1,10

0,26

1,14

1,20

0,45

0,60

0,29

1,08

0,73

0,91

w

0,54

0,60

1,13

1,00

0,30

0,82

0,45

0,99

0,71

1,12

0,34

1,03

0,80

1,09

1,16

0,81

1,19

0,87

0,95

0,79

0,22

0,37

0,77

S

0,90

0,25

0,76

0,38

0,64

1,11

0,58

0,29

0,50

0,63

0,92

0,21

0,54

0,32

1,17

1,08

0,35

0,66

0,28

0,63

0,75

0,53

0,71

0,75

0,63

1,07

0,73

0,20

0,55

0,67

0,80

0,49

0,88

0,51

0,77

0,54

0,79

0,60

0,36

0,96

0,47

0,68

0,59

0,55

0,72

0,20




NMPUNOXEHUE b
(cnpaBo4HoE)

MaTtepuansbl, NnpUMeHsieMble NPy N3roTOBIIEHUM
annapartos

[IpuMeHNMOCTh MaTepuanoB Il U3TOTOBJICHUS JJIEMEHTOB allapaToB
OCHOBBIBAaETCA Ha TEMIEPATypHOH 00JacTH NPUMEHEHUs, KOPPO3HOHHOMH
CTOMKOCTH, ITPOYHOCTH, JTUTEHHBIX KAauecTBax, MPUTOAHOCTH Ul MEXaHHYe-
cKoit 00paboTku (00paboTKa pe3aHueM, IITAMIIOBKOW), CBapUBAEMOCTH, a
TaKkKe Ha BUJIE BBITYCKaeMOro copraMmeHTa. [Ipu BIOOpe KOHCTPYKIIHOHHOTO
Marepualia HeoOX0IMMO yYUTHIBaTh SKOHOMHYECKYIO 11e1ec000pa3HOCTh €ro
MIPUMEHEHUSI.

UyryHBl M CTaJM MPEACTABISIIOT COOOH CIUIABBI JKele3a C yTIICpOJOM.
OHu oTHOCATCS K 4epHbIM MeTauiaM. CTajsMu Ha3bIBalOT CIUIABBI, B KOTO-
poix coaepxurtcs ot 0,08 mo 2,14% yrnepona [1]. Kak npaBuio, oHM UMEIOT
XOpOIIYI0 OZHOPOAHYIO CTPYKTYpy. B dyryHax copmepxaHue yriepoma co-
crasisier ot 2,14 no 6,67%. VX cTpykTypa MOKeT ObITh HEOJHOPOJHA, CO-
JICPI)KUT MHOTOYUCIICHHBIE Ae(EKThI, TOPHI, TPELIUHBI U T.II. B crutaB skene3a
C YIJIEpOJOM BXOIAT APYTHE 3JIEMEHTH B BHJE COMYTCTBYIOLIMX NpHUMeEcEi
(Si, Mn, S, P) unu cnenuanbHO BBOAMMBIX JISTHPOBaHHBIX dneMeHToB (Cr,
Ni, Ti, V, W, Al u np.). BpenupiMu mpumecsiMu, yXy/IIIatOMIAMH CBOCTBA
CTaJH, SABIAIOTCS cepa (IPHIAeT XPYIKOCTh IPH ropsiued o0paboTke Mate-
pHaIoB KOBKOM M NpoKaToM) U Gocdop (MpUAaeT XpyNnKoCTh MPU MOHMKEH-
HBIX TEMIIEpaTypax).

B 3aBucumocTH OT cocTaBa UyryHBI J€TIST Ha Oernble U cepble (110 IBETY
uznoma). benviii yy2yn NPUMEHSETCS B XMMHUYECKOM MAIIMHOCTPOCHHUH IS
W3rOTOBJICHMS JIeTallell TIOABEPIKEHHBIX W3HOCY. JleTany mony4arT JIUTheM.
Benblif 4yryH Xpymok, UMeeT BBICOKYIO TBEPJOCTb, IUIOXO 00padaThIBaeTCs
MEXaHUYECKH.

Cepubiii yyeyn — OCHOBHOM JIMTEHHBIH MaTepHaj B MAlIMHOCTPOeHUH. B
XMMHYECKOM MAIIMHOCTPOSHUH OH HCIIONIB3YETCS JJISl U3TOTOBJICHHS CTaHWH,
KOpITycoB Kak Hamboiyee nemieBblii Matepuas. Cepblif 4yryH JOCTaTOYHO
MPOYEH, U3HOCOCTOEK, 00JIaJaeT XOPOLIMMH JINTEHHBIMH KayeCTBAMH, I10/I-
JlaeTcs TOMOJHUTENBHONH MEXaHNIeCKOH 00paboTKe, HO HECTOEK B arpeccHB-
HBIX cpefax. Mapku ceporo 4yryHa 0003HaualoT HadaJdbHBIME OykBamu CY
W 3HAUEHHMEM MpejieNa MPOYHOCTH mpu pactsbkeHun B MIla, neneHHbIM Ha
10, nanpumep, CU 18 (o, = 180 MITa).

Cranu no XUMHUYECKOMY COCTaBY IEJST Ha YIrIEpOJMCThIE U JIETHPO-
BaHHbIC, B KOTOPBIX COJIEPXKAHUE JIETHPYIOIMX KOMIIOHEHTOB COCTAaBJISIET
6onee 1%. KOHCTpYKIIMOHHBIE CTallM AENAT Ha CTalIW OOBIKHOBEHHOTO Kaue-
CTBa M KaQueCTBEHHBIE CTaJIH.

Cmanu obviknosennozo kawecmsa mo 'OCT 380 — 2005 mapkupyroTcs
6ykxBamu Ct 1 HOMepamu 0, 1, 2, ... 6. Uem Oosbliie HOMEp, TEM BBIIIE TPOY-
HOCTh M HIDKE IUIACTUYHOCTH. JIIst 0003HAYCHUS! CTEIECHH DPACKHCICHHUS K
MapKe J00aBIISIOT MHACKCHL: KIT — KUIISIIAsi, CII — CIIOKOWHAs, TIC — MOJYCIIO-
KolHas. B 3aBHCHMOCTH OT HOPMHpPYEMBIX IOKa3aTelieil 1Mo XUMHYECKOMY
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COCTaBy M MEXaHWYECKHM CBOWMCTBAM IPOKAT IOAPA3JACIIIOT HA MATHh KaTe-
ropuii. [Ipn HE0OXOAUMOCTH HOMEp KaTeropruH yKa3bIBAIOT Mocie 0003Hade-
HUS MapKu ctaiu, Harpumep, Ct3cns.

Kauecmesennvie yenepooucmoie cmanu mo FOCT 1050 — 88 mapkupyroT
IByMs mudpaMu, 0003HAYAIOMIMMHU CpPEeIHEe COMAepKAHNUE YIIIepoia B COTHIX
noisix mpouenTta: 05, 08, 10, 11, 15, 18, 20, 25, 30, 35, 40, 45, 50, 55, 60. B
Mapkax crand ¢ 05 mo 20 MoryT m00aBIATECS B 0003HAUEHUH MHIEKCHI: KII,
nic. C MOBHIIICHNEM COJCPKaHUS YTIepoa MPOYHOCTh CTAIN YBEIHINBACT-
s, a TUIACTHYHOCTh CHH)KACTCSL.

Jlecuposannvle cmanu B 3aBUCUMOCTH OT OOIIETO COJIep KaHUS JETUPY-
IONINX 3JEMEHTOB MENSAT Ha HU3KOJEeTHpoBaHHBIE (MeHee 3% mM00aBOK),
cpennenerupoBannbie (0T 3 10 10%), BeicokonerupoBanubie (cBoiie 10%).
Ecmu crane comepxut Oomee 50% mnerupyromux mo0aBOK, €€ Ha3BIBAIOT
CIUTaBOM.

XpoM MOBBIIIAET MIPOYHOCTh, TBEPIOCTh U H3HOCOCTOUKOCTh CTAJIH, HO
CHIDKaeT miacTHIHOCTh. [Ipn BBenennu Gomee 12% XpoMa OHa CTaHOBHUTCS
HEpKaBEeIOILEH.

Mapxuposka necuposannvlx cmanei.

Pyccknmu OykBamMu B MapKax CTadl OOO3HAYAIOT JICTHPYIOIIHE dIIe-
MEHTBI: A — a30T (He cTaBHUTCS B KOHIIE Mapku), b — Hrnoduii, B — Bomb-
¢pam, I' — mapranen, /[ — mens, K — kobanet, M — monubaen, H — nukens, C
— xkpemauid, T — turad, O — amomununit, X — xpom, 1| — uupkonuii, ® — Ba-
Haaui, P — 6op.

IlepBbie nBe IUGPHI, CTOSAIINE B Hayalle MapKH, MOKA3bIBAIOT CPEIHEE
CoIlep)KaHMe yIiIepoda B COTHIX JOJSAX MPOICHTa, a MU(PHI, CIEAYIOMUe 3a
OykBaMH, cpelHee COJACpKaHHE TAHHOTO 3JIEMEHTa B IENBIX IPOICHTAX.
Hanpumep, nepxasetommas crans 12X18H10T conepxut: C ~ 0,12 %, Cr 18
%, Ni 10 %, Ti ~ 1 %. Ecnu coneprxanue yriepoja B cTainu coctasiser 1% u
Ooyee, a JAaHHOTO JICTUPYIOIIETO KOMIIOHEHTa MEHBIIE Wi okoio 1%, To
uudpa nepen Mapkoii u mnocie OykBbl oTcyrcTBYyeT. Hampumep, crans XBS
conmepxut: C=1,3%,Crl1%u W =5 %. bykBa A B KoHIIE MapKH O3Ha4a-
€T, YTO CTallhb BBICOKOKAYeCTBEHHAS, UMEET rapaHTHPOBAHHBIH XHUMUYECKHUN
cOCTaB M MOHM)XEHHOE cojepxkaHue cepbl u dochopa (o 0,025%). Mapku
CTaJI JTUIIb TIPUMEPHO COOTBETCTBYIOT COCTAaBY W CITy>KaT YCIOBHBIMH 000-
3HAYCHUSIMHU, a HE PELCITAMH.

HuskonerupoBaHHble CTad MPOYHEE OOBIUHBIX MAaJOYIICPOIUCTHIX
craneil. BeicokoJernpoBaHHBIE KHCIOTOCTOWKHE CTAMA COCTABISIOT OCOOYIO
rpymiy cpeau craneil. Hukenb H00aBISIOT B XPOMHCTYIO CTaNb JUIS TTOBBI-
IICHUS €¢ CTOMKOCTH K KuciaoTaMm. OHAKO BBEACHHUE HHUKEINS CYIICCTBEHHO
yIopokaeT ctanb. [103TOMy YacTh HHKEIs 3aMEHSIOT MapraHIleM B cOYeTa-
HUU C a30TOM.

BBICOKOJIErHPOBaHHbBIE CTAJIK M CILIABBI ¢ OCOOBIMU CBOMCTBaMH BbIIe-
JICHB B OTAEJBHBIC TPYIIBl C COOTBETCTBYIONIMMH 00O3HaueHUsAMH: JK —
XPOMHUCTHIC HepKaBeroue, Sl — XpOMOHHKeNIeBble Hepxaperomue, 111 — ma-
PHUKOIIOANIMITHUKOBBIE.

Antomunuli TPUMEHSIOT B BUJIC CILIABOB, KOTOPBIC ACHAT HA dehopmu-
pyemvie N aumetiHble. AJIOMUHUI M €ro CIUIaBbl 00J1a1al0T BEICOKOI KOppo-
3MOHHOW CTOHKOCTBIO, YAEITBHOW TPOYHOCTHIO. JleopMuUpyeMbIe CILIaBBI
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MapKupyooT OykBaMu WM Iu(paMy, yKa3bIBAIOIIMMHU COCTaB WM YCIOBHBIN
HOMep ciutaBa. Hampumep, AMm — amoMuHHEBO-MapraHIeBblii cmaB. K
YIPOUHSIEMBIM TEPMOOOPaOOTKOW AIIOMHHUEBBIM CIUIaBaM OTHOCAT 0i0pa-
momunel {1, 116 m gpyrue cioiaBel HA OCHOBE CHCTEMBI aIFOMHHHI-MEIb-
Maprasen. AJIOMHHHEBBIEC JHTEHHBIC CIIIaBbI 0OJEe BBICOKO JIETHPOBAHBI,
4yeM nedopmupyemble, ux obo3HadaroT OykBamu AJl u undpamu, Harnpumep,
AJIl. MexaHU4YeCcKUE CBOMCTBA JMTEWHBIX AITIOMUHHUEBBIX CIUIABOB XYXKE,
yeM gedopmupyeMbix. CIUIaBbl QIIOMUHUS ¢ KDEMHHEM HAa3bIBAIOT CUIYMU-
Hamu.

Meow mapox M000, M00, MO, M1, M2, M3 (uucroit Mean COOTBET-
ctBeHHO 99,999; 99,99; 99.95; 99,9; 99,7; 99,5) NpUMEHSIOT I H3TOTOBIIE-
HUSI 2JIEMEHTOB XHMMHYECKOTO 00OpYyJIOBaHMs, paboTalOIUMX B HHTEpBaie
Temnepatyp ot — 254 no  + 250 °C mpu gasnernu g0 0,6 MIIA co cpemamu
CPemHEH arpecCHBHOCTH.

Jlamynv — cruiaB Menu ¢ uHKOM (110 50 %). TIpocTeie naTyHu comaep-
xat He Oonee 38 % mmuKa. OHM TpovHee, Ooliee KOPPO3HOHHOCTOWKH, YEM
Menb. [Ipocras naTyHs Mapkupyercs OykBamu u mudpamu: J196, JI90, JI63.
Bykga JI o3Hauaet naTyHb, a HUpPHI — CpeiHee COACPIKaHNE MEIH B MPOLICH-
Tax.

bponsa — crutaB Me ¢ OJIOBOM U IPYTHMH 3JIEMEHTAMHU: aJlFOMUHHEM,
OepuuIieM, CBUHIIOM, KpeMHHeM, MapranieM. O0IaaaoT XOpOIIUMH aHTH-
(PUKIIMOHHBIMU CBOWCTBAaMH, XOPOIIO 00padaTHIBAIOTCS PE3aHBEM, KOPPO-
3HOHHO-YCTOHUYNBEL. BpoH3sl 0003HavyaroT OykBamu BP u ycrmoBHBEIMEH 000-
3HAYCHUSAMH KOMIIOHEHTOB (IIOMHUMO MeaH): A — amoMuHuil, b — 6epumuii,
K — xene3o, K — kpemuuil. Mu — mapranen, H — nukens, O — onoso, C —
ceuHel, L] — muaK, @ — pocdop — 1 nndppamu, KOTOPHIE BEIPAKAIOT CpeIHES
cojiepKaHne KOMIIOHEHTOB B TporieHTax. Hampumep, mapka bpOLIC 5-5-5
yKa3bIBaeT Ha TO, 4TO OpoH3a colepXuT 1o 5% 0Jy0Ba, IMHKA W CBHHIIA,
OCTaJIbHOE MElb.

Csuney mapox C0000, C000, C00, CO, C1, C2, C3 (mocneansist Mapka —
yucToro cBuHNa 99,90 %) NpUMEHSIOT B Ka4eCTBE MOKPBHITHH OT KOPPO3UH
BHYTPEHHHX MTOBEPXHOCTEH CTAIbHBIX allllapaToB, a TaK)kKe UIS 3aIUTHI OT
PEHTICHOBCKHUX U SJIEPHBIX M3ITy4CHHUH.

Huxkenv mapox H-0, H-1, H-2, H-3 obnamaeT BBICOKOH KOPPO3HOHHOM
CTOMKOCTBIO BO MHOTUX CpPE€Aax, HO KaK KOHCTPYKIIMOHHBIM MaTepHan A0poTr
1 1e(pUINTEH, NCIOIB3YeTCs KaK JIETUPYIOMHUH KOMIIOHEHT. OCOOEHHO KHC-
norocroiiku cruiaBel XH65MB, H70M®.

Tuman 1 €ro cInaBbl (OT4 -0, OT4-1, OT-4, BT1-0, BT6) OTIHHAIOTES
OT IPTUX KOHCTPYKLHOHHBIX MaTepHaloB MaJIol MIOTHOCTHIO (4540 Kr/m )
BBICOKOM MPOYHOCTBIO U OYEHBb BBICOKOH KOPPO3HOHHOI CTOMKOCTBIO U TEI-
JocToiikocThio. CpoK 3KCILTyaTalui 00OpyJOBaHMS M3 TUTaHa (BBIIApHbIE
armaparsl, peakTopsl, pUIbTpPEL, eHTpUdyrH) Bo3pacraet B 10-20 pas.

B XxuMnyeckoM MalIMHOCTPOCHUH HPUMEHSIOTCS TYTOIUIABKHE METall-
JIBI — TaHTaJI, HIOOHMH, IMPKOHMH, MOJINO/IEH.

Ilopowikosasa memaniypeuss TIO3BOJSIET MOTyYaTh U3 METAIIMYECKUX U
HEMETaJUIMYECKHUX MOPOIIKOB (TpaduT, MIMHO3eM, KapOuIbl, OOpUIBI U T.1.)
npeccoBanueM nox aasinenueM 100 — 600 MIla B 3aganHbIX npecc-popmax
IIPY TOCIIEAYIOLIEM CIIEKaHUH JETaN, He TpeOyrouie qaabHeime MexaHu-
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geckoit 00paboTkm, obmamaromme 3aJaHHBIMU cBo¥icTBaMu. [lomydeHHBIE
JeTald UMEIOT HamOoyiee BBICOKYIO MPOYHOCTH M M3HOCOCTOHKOCTH (BKJa-
JIBIIIA HE CMAa3bIBACMBIX MOJIIUITHUKOB, (DHIIBTPHL, JONATKH TYpPOMH U KOM-
MIPEeccopoB, AeTaiy, paboTaronue B YCIOBUSIX MHTEHCUBHOTO KOPPO3HOHHO-
TO ¥ a0pa3uBHOTO BO3ACHCTBHSI CPEIIBI).

Tepmuueckyro u XUMUKO-MEPMUYECKYIO 00paboOmKy TPUMEHSIOT Ui
YIYYILIEHUS U PETYJIUPOBAHMS CBOMCTB CTaled U CIUIABOB. TEpMHUYECKYIO
00paboTKy IeNAT Ha OTXKHUT, HOPMAaIH3aIHNI0, 3aKaJIKY, OTITYCK.

Omoicue TPUMEHSIFOT JUIS TTOHMKCHUS TBEPJOCTH W TMOBBINICHUS ILIa-
CTHYHOCTH METAJIIOB U CIUIaBOB. OT)KUT 3aKIII0YACTCA B MEIUICHHOM HarpeBe
JeTajed B TI€YH, BBIICPKKE IPH 3aJaHHOW TEMIIEpaType W MEIUICHHOM
OXJTaXICHUU BMECTE C TICUBIO.

3axanxa 3akmodaetcs B Harpese nmetanu 1o 800 — 950 °C u mocnermy-
olIeM OBICTPOM OXJIAXKICHUH Ha BO3IYXE, B BOJE, Maclle, pacTBOpax COJCH H
KHCJIOT.

Omnyck — OKOHYATENbHAs OMepanus TEePMOOOPaOOTKH 3aKaICHHBIX
crasnei, aTFOMIHHAEBBIX U OeprUIHeBBIX OpoH3. OH MO3BOJISAECT CHU3UTH OCTa-
TOYHBIC HAMPSDKEHUS, YMEHBIIACT XPYIKOCTh M TBEPAOCTh. OTIYCK COCTOUT
u3 Harpesa 110 150 — 680 °C, BBIOEpKKH U OBICTPOTO WIIM MEIUICHHOTO, IUIS
Pa3HBIX MaTEPUANIOB, OXJIXIeHUA. TepMooOpaboTKa, COCTOSIIAS U3 3aKAIKH
u BbICOKOT0 oTnycka (Harpes g0 500 — 680 °C), HazpiBaeTCs yayuuienuem.

LJemenmayueii Ha3pBatOT Tporecc Au((GHY3UOHHOTO HACKHIIICHUS yTie-
POIIOM TIOBEPXHOCTHOTO CIIOSI M3ICIUA U3 3aKalnBaeMbIX cTaiei. [Ipomecc
BeayT npu temneparype 900 — 970 °C B Teyenue 2 — 3 4acoB, HUCIONB3YS
MeTaH, IporaH, OyTaH u ap. [Ipu 3ToM yBenmu4nBaeTCs TBEPIOCTh TOBEPXHO-
CTH, U3HOCOCTOMKOCTH, BUOPOIIPOYHOCTH, COTIPOTUBIICHUE YIAPHBIM HArpy3-
kaMm. llemenTupoBanHbie ctanu padorarot mpu 200 — 225 °C.

Aszomuposanue 3aKirodaeTcs B TUPQPY3HOHHOM HACHIIICHUH TOBEPX-
HOCTHBIX CJIOEB a30TOM (HCIONB3YIOT aMmmuak) mpu 450 — 650 °C B TeueHme
20 — 50 u. IIpu 3TOM MaTepHan NpHOOpPETaeT MPUOIU3UTEIILHO TAKHE KE Ka-
9YecTBa, YTO M IPHU IIEMEHTAINH, HO PacIIUpseTcs TeMIIepaTypHbIH Iuana3oH
(o 450 — 600 °C) ux mpuMeHeHHs.

K HeMeTanIuecKuM npoKiaoOUHbIM U YNJIOMHUMEIbHbIM MAMEPUATAM
OTHOCSTCSI TEXHIYECKHE PE3UHBI, acOeCT, MApOHUT, (PTOPOILIACTHI, TTOIUITH-
JIeH, TIOJIMIIPONIUICH U Jp. Hemeraimmaeckue MaTepuaibl MPUMEHSIOT H KakK
KOHCTPYKIIMOHHBIC ¥ (PYTEPOBOYHBIC MATEPHAIIBI, YTO ITO3BOJISICT IKOHOMHTh
JIOPOTOCTOSIIINE METAJLIBI ¥ CIUTABEIL.

Texnuueckasi pe3uHa — KOMIIO3UIMSA U3 Kay4yKa U Cepbl. BEITycKarOT
pe3unbl (Ha ocHoBe kayuykoB CKH, CK®, CKT®): msarkue, cpeaHei u mo-
BEIIICHHOHN TBEpAOCTH. TEXHHUECKYIO PE3HHY HCIONB3YIOT, HE TOJNBKO KaK
KOPPO3HOHHOCTOMKHUE YIIOTHUTEIBHBIC MAaTEPUANbl, HO U JUIS TYMMHPOBa-
HUS anmapaTypbl.

Acbecm AMeeT BBICOKYIO CTOWKOCTB K IIEI0YaM, He TOPUT, HE CTOCK K
kucioTaMm. YacTo mpuMeHseTcss B KOMOWHAIIMHM C METaJUTHYECKOW 000JI04-
KOM.

Ilaporum — KOMIIO3UIIMOHHBIN MaTepual, U3rOTOBJICHHBIN U3 acOecTa,
Kaydyka, HamojHuteled. [lonmydmn mmMpoKoe pacnpocTpaHCHHE MTapOHUT
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obmrero nHasnauenus — [IOH, macnobensocroiikuii — [IMB, kuciaoTocToikuii
— IIK.

®moponniacm — MaTepuan Ha ocHOBe nojurterpadropaTiieHa (Gpropo-
mwracT-4) u nmomuTpudTopxIopITIIeHa (propommact-3). OToporacT cToek
KO BCEM MHHEPAIBHBIM M OPraHMYECKHM KHCIOTaM, IIenoYaM, OpraHude-
CKUM PacTBOPUTENSM, OKHCIUTEISIM. DTOPOIIIacTOBbIE TUIEHKH U TUIACTHHBI
UCTIONB3yeTCA IS 3alIUThl CTATBHBIX M3JCTHA OT KOppo3uH. bmaromaps
HHU3KOH TEITIONPOBOIHOCTH U MajoMy KO3(D(HUIMEHTY TpeHHs (HTOPOILIacT
MIPUMEHSIOT JUISl M3TOTOBJICHHS IMOJIIUITHUKOB CKOJIBKEHHUS, CaJbHUKOBBIX
HAaOWBOK, MIPOKJIAIOK (PIIAHIIEBHIX COCAMHEHMIH.

THonusmunen yCTOMYMB K OPTAaHUIECKUM PACTBOPUTEISIM, KO MHOTUM
KHCJIOTaM, IIeJ04aM W PacTBOpaM CoJIed IpU HOPMAJbHOW TemIiepaType.
Xopormo obpabaTbIBaeTcs NMPECCOBAHWEM, JMTHEM IO JaBieHHEM. Jlerko
cBapHuBaeTcs U ckienBaercs. Mcmonp3yercs B Ka4eCTBE YIUIOTHUTEIHFHOTO U
3alIMTHOTO MaTepuaia B cpellax cpeHel M NOBBIIICHHOH arpecCUBHOCTH.

Tonunponunen — 001alaeT XOPOIIUMI MEXaHUIECKUMH XapaKTEePUCTH-
KaMH, KOTOpbIE COXPaHAIOTCS BIUIOTH O TEMIEpaTypsl pasMsrdenus. I1pu-
MEHSIETCs JIIs almnapaTypbl, HACOCOB, TPYOOIIPOBOIOB, apMaTyphl, padoTaro-
mux npu temneparypax or — 10 go +100 °C u npu naBnenuu no 0,07 Mlla
CO cpejaMy CPeAHEH M MOBBIIIEHHON arpeccuBHOCTH. Jlerko nepepabarbiBa-
€TCs B TOTOBBIC U3CIIUA MHOTUMHU CHOCO6aMI/I, KaK ¥ IOJIUDTUJICH.

Tonueunuaxnopud WCIONB3YyeTCS ISl W3TOTOBICHWS BUHHUILIACTA M
IulacTukaTa. Bununiacm — o0nagaeT BBICOKOH KOPPO3MOHHOW CTOMKOCTBIO
BO BCEX MHHEPAIbHBIX KHCJIOTAX, IIEJI04Yax U PacTBOpax CoJiel JIFOObIX KOH-
LEHTPAMi 32 UCKITIOYEHHUEM CHIIBHBIX OKHCIHTENeH (a30THast KUCIIOTa, OJe-
yM). Xopoio oOpabaTeIBaeTCs pe3aHbeM U JIaBICHUEM, XOPOIIO CBAPHBACT-
cs U ckieuBaercsi. Mcronb3yeTces Ui U3roTOBJICHUsI TPYyOOpPOBOIOB, apMa-
TypBl, anmaparos, padoratomux npu temmeparypax ot 0 mo +40 °C nasne-
Huu go 0,6 MlIla. Ilracmuxam — MeHee KOPPO3HMOHHOCTOEK, MPUMEHSIETCS
JUIsl IPUBOJHBIX PEMHEMN, TPAaHCIOPTEPHBIX JIEHT, YIUIOTHEHUH HAcOCOB U
KOMITPECCOPOB.

Acbonracmuku — TIacTMacchl Ha OCHOBE acOECTOBOTO HAIIOJIHUTENS U
TEPMOPEAKTHUBHOTO CBS3YIOIIEro, Hampumep (eHoJ0-(PopMalbAeruIHON
cmonbl. [To Buay HanomHuTeNs pa3nuyaroT acOOTEKCTONUT (HAMOJIHUTENb —
acOecToBasi TKaHb), acOoreTnHaKc (HamoJIHUTENb — acOecTtoBasi Oymara), ac-
OOBOJIOKHHT (HANOJIHWUTENh — BOJIOKHHUCTHINH acOect). OO6iamaroT BBICOKOH
IIPOYHOCTBIO, TEIJIOCTOMKOCTBIO, JIEKTPOU3OJSIIMOHHBIMA M AaHTUKOPPO3H-
OHHBIMH CBOWMCTBaMHU. Matepualibl UCIIONB3YIOTCS JUIsl W3TOTOBJICHHS JIOTIa-
TOK HeHTpOGe)KHBIX HaCOCOB, 3JICMCHTHI XHUMHUYECKOH arrmaparypsbl.

@Daonum — TulacTMacca Ha ocHOBe (PeHOII0-(hOpMaIIbIETUIHON CMOJIBI U
KHCJIOTOCTOMKOTO HaIoJIHUTENS — acOecTa, rpadura, Tanbka. Marepuan Kuc-
JIOTOCTOEK, HO HE CTOEK B LIEJIOYHBIX cpelax. Xopolo o0padarsiBaeTcsi pe-
3aHbEM, IIpECCyeTCs, CKIenBaeTcst (paoTuToBOM 3amaskoil. [Ipumensercs s
W3rOTOBJICHHSI KOJIOHHOW M TEIUIOOOMEHHOHW ammaparypbl, TpyOo U TpyOHOM
apMaTypsbl, pabortaromux npu temneparypax ot 0 go 140 °C u naBieHuu 10
0,06 MITa.

THonuamuodvl (kanpow, KanpooH, HElloH, 1a6car) — 0DIATAI0T BHICOKON
YIPYTOCTBIO, XOpPOWIEH MPOYHOCTHIO, HHU3KMM KOI(P(PHUIMEHTOM TPEHHS,
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CTOMKOCTBIO K MacyiaM 1 OeH3uHy. Mcronp3yoTes Ui n3roToBIeHHs 3y0da-
TBIX KOJIEC, TIOAIINITHUKOB, PEMHEH.

Texcmonum — CIOUCTBIN IIACTUK W3 MPUPOJHOTO BOJOKHA (TJIABHBIM
00pa3oM XIIOTIKOBOTO) W TOJMMEPHOTO CBS3YIOIIETro, HampuMep (eHoIo-
¢dopmanpaerunHol cMouel. O0nagaeT BEICOKOH MPOYHOCTHIO, CTOEK BO MHO-
T'MX arpecCHBHBIX cpejax, Xopouio oopabaTeiBaeTcs pe3anbeM. Mcnonb3yeT-
cs mpu Temneparypax ot — 196 mo +125 °C. [Ipumensiercs B IpOU3BOACTBE
3y09aThIX KOJIEC, BKJIA/IBIIICH ITOAMINITHUKOB, IIKUBOB, BTYJIOK U T.II.

THonucmupon — ucrionb3yeTcs Kak QyTepoBOYHBIA MaTepHal B anmapa-
Tax, pabotarouux npu temmeparypax or 0 mo 75 °C u masmennu mo 0,07
MIla. X¥uMHYECKU CTOEK B Cpelax CpEeIHEH U MOBBIIIEHHON arpecCUBHOCTH.
Y 1OBIIETBOPHUTENLHO CBAPUBACTCS M CKIICHBACTCS.

Yenennacmuxu, xapbonnracmel, yenepodoniacmel — IUIACTMAcChl, CO-
JeprKallyie B KA4eCTBE YIPOYHSIOMETO HATIOJIHUTENS YIJIEPOIHBIE BOJIOKHA B
BHUJIE KTYTOB, JICHT, TKaHeH U Ap. CBS3YIOIIUMHU SBISIFOTCS ATIOKCHUIHBIE, (e-
HOJIO-(hopManbIeTUAHBIE, MOMUA(PHUPHBIE CMOJBI, KPEMHHH OpraHHYEcKHe
MOJMMEPBl M JIp. MaTepuanbsl NpOYHBI, UMEIOT BBICOKYIO KOPPO3HOHHYIO
CTOMKOCTB, TEIUIONPOBOAHOCTh, XOPOIIO 00padaThIBaeTCS pe3aHbeM, CKIICH-
Baercs. VIconp3yroTcsl Uil M3TOTOBIICHUS allapaTypbl U IPOU3BOJCTBA
SINOXMMHKATOB, TepOUIMIOB, KHCIOT M APYTHX BBICOKO arpecCHUBHBIX IIPO-
JTYKTOB.

Kepamuueckuii koncmpyxyuonnwlii mamepuan — YCTOWYUB K BO3JEH-
CTBHIO arpECCHUBHBIX CpPEX JIIOOBIX KOHLEHTPALMH 3a MCKIIOUCHHEM IUIABH-
KOBOM M (oChOpHOW KHCIIOT, a TakkKe IeNouHbIX cpen. [Ipumensercs s
W3TOTOBJIICHHS JIETAJICH M y3JI0B IEHTPOOEKHBIX HACOCOB, TPYOOIIPOBOAHON
apMarypbl, peaKTOpOB, KOJIOHHBIX aIlapaTos.

Keapyesoe cmexno — ucnonb3yercst 1Jisi N3rOTOBIICHHSI KOJIOHHOM, TeTl-
JI00OMEHHOMH, peakIMOHHOH anmapaTypsl ¥ TPyOOIPOBOJIHOM apMaTypsl Ipu
MOJTY4YE€HUH MHOTHX OPraHMYECKUX KHUCIIOT M 0CO00 YNCTHIX BEIIECTB.

Omane — creknoobpa3Hoe MOKpeITHe. HaHOCUTCST HA MOBEPXHOCTh U3-
JETHs IEKTPOXUMHUECKHM CHOCO00M, 3akperurieTcs o0xurom. Vcmons3y-
eTcsl B KaueCTBE 3aIMTHBIX MOKPHITHII BHYTPEHHHUX IMOBEPXHOCTEH ammapa-
TOB, W3TOTOBJICHHBIX M3 YIJIEPOAMCTOM CTald. DMalMpOBaHHbIC allapaTsl
HCTONB3YIOTCS npu AaBneHusx a0 0,6 MIla u remmnepatypax ot —30 mgo +250
°C.

B tabnune b.1 npusenena knaccudukanus MaTepuaiIoB MO MpeaeTsHON
ckopoctu kopposuu (I1) B 3aBHcHMOCTH OT CBOMCTB cpenbl. Ciaenyer UMeTh B
BHUJLy, YTO TPYIIIa BIIOJHE CTOHKNX MarepuanoB (B) oObeanHsieT MaTepuaisl
co ckopocthio kopposuu ot 0,001 mo 0,1 mMm/rox, T.e. ACHCTBUTEIbHAS CKO-
POCTh KOPPO3HH MOXKET OBITh cymiecTBeHHO MeHbme 0,1 mm/ron. Marepua-
J61 B TaOJIUIIE PacloIoKeHbl B OPSAKE BO3pacTaHus neHbl. OpHeHTHPOBOY-
Has 1ieHa (B despane — mapte 2005 1) 3a 1 TOHHY JUCTOBOTO TpoKaTa (WiIn
kpyra) u3 craimu Cr3cm, 20, 40 cocrasmsuia 17 + 20 ThIC. py0., @ U3 cTanu
12X18H10T, 10X17H13M2T — 120 + 180 ThIC. py6. CTOMMOCTH KOpITyCca
ammapara u3 HepkaBetomei cranu maccoit 1000 kr gocturaer 400+700 ThIC.
pyoueii.
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Tabnuua b.1 — Koppo3noHHas CTOMKOCTb MeTarJioB U CNyiaBoB
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MpoponxeHue Tabnuubl 5.1
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v6

MpopgonmxkeHue Tabnuubl 5.1

Cpena Mapku ctaneu v cnnaea

HaumeHoBaHue
KoHueHTpauus, %
Temnepatypa, °C
CTt3cn; 20; 20K;
16I'C; 35*; 40*

20
FmuuepuH — 100
280

| Ww| 30XMA*; 40X*

20
— 100
300

Hedbrenpo-
AYKTbI

WWwW| Www| 12XM; 15X5M

Www

20
Tonyon 80 60
110

| w|woww| wwow| 06XH28MAT

20
Bopa — 80
Kun.

B B

w

WWW WWoW Wwww| wwow| 12X18H10T
[oy)

WWW DWW Www|www| 10X17H13M2T

| OX|¥XWwwWw|www|TxTx

B

MpumeyvaHne — B Tabnuue o6o3HayeHo: B — ana M < O,1~1O_3 m/roq (BnonHe ctovikue); X — ansa M < 1,0-10_3 m/roq,
(ctorikne); O — gna N < 3,010 m/ron (oTHOCUTENbHO CcTOVKME); H — gna T > 3,010 m/rog (HecTonkme),
roe I — ckopocTb kOppPO3MK MaTepuarna B paboyeln cpeae.

* MaTepuan gns Bana v kpenexa meLuarsnku.
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Tabnuua b.2 — PekomeHgaumm no BbIGOpy cTanen ans N3roToBreH1s SN1eMEHTOB annapara

Mapku ctanen
&
-l= |2 g
OnemeHTbI annaparTa = A B
* x
< ¥ REAE RS
3 £ o s|Q AHEEIEIEEE:
) ¥ | = L | X | X[ X[X[X|X|X]|X]|X]|X
o (=] n Lo o o n o o [=] N n n N (=] o o
Ol | N|lo|Mm|TF | r~|O| OO | F |~ ||+~ ||+ |O
O6onoyka kopnyca, pybaluka + + + + | + + + | +
Thok, wryuep, uanda, 6o6biwwka + | + + + |+ |+ + |+
OTpaxaTternbHble Neperopoaku + |+ |+ + + | + + + | +
3meeBuk + |+ |+ |+ + | +
Mewwanka + + + + | + + + | +
Kpenex mewanku (6onT, ravika) + + | + + + + + + | +
Ban, wnoxka + + |+ + + + + + |+
Onopbl NpyBoAa 1 annapara + |+ |+ + + | + +
ﬁ%igem hraHLEBOro coeanHeHnst oM. TaGnuuly 6.5
Kpenex ctonku npusoga, MydTbl U n T n
ynnoTHeHus (6onT, Wnunbka, ranka)
LLlan6a npyxmHHas * + +
Lllanba ctonopHas ¢ nankamu + + | + + |+ |+ |+
* [puMeHsiTb BHE KOHTaKTa ¢ pabodyer cpegon. ** MNpu TemnepaType Hwke 200 °C NpMMEHATb HE peKoMeHayeTcs




Tabnuua B.3 - HopmaTuBHble ponyckaemble HanpsikeHUs G, ANA
MaTepuana Koprnyca U ApYyrux usgenvi u3 nNuMcToBOro npokara, peKko-
MeHAyeMble fonycKkaeMble HanpsiXkeHUs1 AnsA matepuwana Bana, MMa

[na anemeHTOB KOpnyca U3 ctanen Mapok
(v3Bneyenmne us N'OCT P 52857.1 — 2007)

20
>0
- -
g &
2 E o} o o o N = N o
2 o S N~ ~ ~ Nl s =S
o] I o S o N o=a| Ha
FE = N oA s =5 |=om| 2o
® E o ¥ 10 0 0 n S IT-©| o
g °R QW G W X1 XQQ |sTw| aw
ES 5 N - = S 6 T | T
B = O - O - - = X = >3
221 %5 8|8 | 5| g |EEE| BB
sg| €| =] & | © | g|7F| °C
o
20 154 147 196 147 146 184 147
60 151,5 144.,5 186,5 147 1435 179 142,5
100 149 142 177 146,5 141 174 138
125 147 140,5 174 146,5 139,5 171 134
150 145 139 171 146 138 168 130
175 143 137,5 168 145,5 136 164 127
200 142 136 165 145 134 160 124
225 136,5 134 163,5 145 130,5 157 120,5
250 131 132 162 145 127 154 117
275 123 125,5 156,5 143 123,5 151 113,5
300 115 119 151 141 120 148 110
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MpopomkeHue Tabnuubl 6.3

¢/-2€9S 1001
1TN8ZHX90

104

101

98

95

93

91

89

86,5

84

81,5

79

¢/-2€9S 1001
1CINELHLLXO0L

110

105

103

101,5

98

95

92,5

90

¢/-2€9S 1001
‘LOLH8IXZL

125

121,5| 107,5

118

1155

113

110,5| 99,5

108

105,5| 96,5

103,5

101

99

¥/.-2,00¢ 1001
INGXS L

110

107

104

102

100

98

96

92

88

84

80

T/-€¥SY 1001
VINX0E

250

250

250

2425

235

227,5

220

208

202

198

194

TL-€vSY 1001
X0y

250

250

250

248

247

246

245

242

242

242

[Onsa BanoB u3 ctanen MapokK

88-0501 1001
ov

170

168

166

163

160

147

142

137

88-0501 1001
1

140

138

136

133

130

117

112

107

88-06501 100l
0c

125

123

121

119,5|134,5| 164,5

118

116,5|131,5| 161,5

115

108,5 | 123,5| 153,5| 243,5

102

97

92

9 ‘91 eredeuue nyHaLO
ed/ALedaunal BeHLdhORd

20

60

100

125

150

175

200

225

250

275

300
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Ta6bnuua 6.4 — TepMOCTONKOCTb CTaNbHOrO NpokKaTta

CTAIN
no FOCT P 52630 — 2012 Temnepatypa
TexHnuyeckue TpeGoBaHMsA
JNnctoson Tpy6a ansa t min t max
Mapka npokar ans 3MeeBMKa U
kopnyca wTyuepa
annapara °C
Ct3cn FOCT 14637 — 89| I'OCT 10706 — 76 -20 400
20 _ FOCT550 — 75 -30 475
20K -20 425
12XM FOCT 5520 - 79 R -40 560
16rc - 40 475
FOCT 8731 — 74,
30XMA —_— -40 560
FOCT 8733 - 74
15X5M TY 14-3-1080 - 81 - 40 650
12X18H10T - 253 610
FOCT 9940 - 81,
FOCT 9941 -81
10X17H13M2T - 253 700
FOCT 7350 - 77
TY 14-3-318 - 75,
06XH28MAOT TY 14-3-763 - 78, - 196 400
TY 14-3-822 - 79
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Tabnuua b.5 — MaTtepuanbl KpenexHbix u3genun dpnaHueBbix coeanHeHun noka no OCT 26 — 2011 — 83,

wTyuepa unm Tpydonposoga no NOCT 33259 — 2015

Mapka
Mapka Mapka lavika Mapt<av Waii6a | cranm | P Mna, Dy, D,
cTanu conaHua cTanv 6onTa cTanv ravku _ He 0onee M
Lanobl
Ct3cn, 20, 35, 40,
35, 40, 65
15XM, 15X5M 20X13* 20X13*
FOCT: rocT
5927-70; 640270 16 00,8
5915-70
20X13*,
e 12X18H10T 20X13%, 30X13
06XH28MAT, ’ 12X18H10T
10X17H13M2T 10X17H13M2T

an/IMel-IaHI/Ie — B tabnuue o6o3HayeHo: py— AaBnexHne ycrioBHoe, D- BHyTpeHHl/II7I anameTp

JII0Ka-naasa, Dy - yCJ'IOBHbIIZ npoxon wryuepa 1Unm 3arpy3odHoro Joka

* MaTepuan npegHasHadeH ans kpenexa gnaHueBoro coeanHeHuns wrylepa unu Tpy6onpoeoaa




NMPUNOXEHUE B
(cnpaBoyHoe)

Tunbl, napaMeTpsl 1 pa3Mepsbl KOPIYCOB

BeprukanpHO pachoioKEHHBIE anmapaTbl ¢ Memaikamu BeimonHsoores no ['OCT
20680-2002. B cootBerctBun ¢ I'OCT 9931-85 BepTuKanbHbie KOpIyca AEIATCS Ha THUIIBL:
B95 u BKD. Hcnonb3yeMbie OyKBbI B 0003HAUCHHUSIX KOPITyCa COOTBETCTBYIOT: MepBast Oyk-
Ba — BepTUKaJbHBII Kopryc (B); Bropas OykBa — Buj AHUIIA: D — 3JUIMOTHYECKOS JTHUIIE 110
I'OCT 6533-78 (tabn. B.5) u K — xonnueckoe auuiie no I'OCT 12619-78 (tabn. B.6); Tpe-
Thsl OyKBa — BUJ KpbIIKA. HoMuHasIBHBIE 00BEMBI KOpITyca cOOTBETCTBYIOT psiny o ['OCT
13372-78, a muametpsl — psgy mo 'OCT 9617-76. BasoBble pa3Mepsl CBapHBIX CTAIBHBIX
KOpIIYCOB B 3aBUCUMOCTH OT 00beMa npuHuMarotes mo 'OCT 9931-85.

B nmaHHOM mocoOMM PaccMOTPEHbI CIEAYIOLIME THUIBI KOPIIYCOB € TEIUNIOOOMEHHBIMU
yCTpOHCTBaMHU:

1 — HeTBFHOCBAPHOM € IUTUNTHYCCKUM JHULIEM U SJUIMNTHYSCKOI KPBIMIKOI co 3Mee-
BuKoM (puc. B.1 u ta6u. B.1) wim ¢ npusapHo# pyOamkoii (puc. B.2 u tabi. B.2);

2 — UETbHOCBAPHOW C KOHHYECKMM JHHUIIEM, YIJIOM IMpU BepuinHe KoHyca 90° u 31-
JIUNITUYECKOI KPBIMIKOH co 3MeeBUKoM (puc. B.3 u tabmn. B.3) unm ¢ mpuBapHoii pyOarikoit
(puc. B.4 u Tabmn. B.4).

Hepaszbemuas py0aika TemooOMEHHOrO YCTPOMCTBA JUISl KOPIyca C AJUIMIICOMIHBIM
JIHUIIEM U CIUMBHBIM mTyliepoM Beimoinsercs mo OCT 26-01-984-82. AnanorudHo st Kop-
Imyca ¢ KOHMYECKUM JHUIIEM U cauBHBIM mrynepoM — no OCT 26-01-985-82.

3MEeBHK yCTaHABIMBAETCs MO ocH Kopiyca. TpyOa 3MeeBHKa IPHUBApUBACTCS K IITY-
nepaM. PekoMeHayeMoe KOJIMYECTBO BHTKOB MOXKET MEHSATHCS B 3aBUCHMOCTH OT BBICOTHI
Kopiryca.

3 BHYTPEHHUX YCTPOHCTB B KOpIIYCE BO3MOXKHO MCIIONB30BAHHE OTPAXKaTEIbHBIX
HEePEeropofoK Ul NMPENOTBpAILICHUs IITyOOKOH BOPOHKHM paboueill cpeipl HMPH BpAICHUU
OBICTPOXOJHBIX MEIIAJIOK. YeThIpe MeperopoJKi paBHOMEPHO Pa3MeIaloTcsi BHYTPH KOPITY-
ca. BeicoTa meperopoAku mpuHUMAETCs] MPUMEPHO PABHOM BBICOTE IIITMHIPHYECKOW YaCTH
KopIyca.

Kopmyc Moxer ycranaBnuBathesi Ha onopHbix jamax mo ['OCT 26296-84 (puc. I'.1 u
tabn. I'.1, I'.2), npuBapuBaeMbIX K IMIMHAPHYECKON oOeuaiike KOpIyca WM pyOamiku, Ha
MEXITaXKHBIX TIEPEKPHITHAX CO CIELUATFHBIMUA HPOEMaMHU B MOJTY JUIS Pa3MCIICHUS HIDKHEH
YacTH KopITyca.

Jlnst oOcy)KMBaHMS ammapara Ha KOpITyce MOMEIIAIOTCs JTIOKU-1assl (puc. B.7, B.8 u
Tabn. B.10) u TexHONmormueckue mrynepsl ¢ miockumu ¢uannamu (puc. B.5 u tabn. B.7).
KonuyecTBO WITYHEPOB M MX PACHOJIOKECHHE Ha KPBIMIKE KOPITyca HMPUHHUMAETCS KakK UL
THIIOBOTO HUCHONHEeHHs. KOHCTPYKIIMS YIUIOTHSIOLIEro 3aTBOpa BO (iaHLax JroKa s obec-
MEYCHHS] TEPMETHYHOCTH KOPITyCa BBIMONHSIETCS C IIMIOM M [Ia30M, MaTepuall IPOKIAIKH U3
¢ropormacta. Pazmeps! mTylepoB Ha H30BITOYHOE YCIOBHOE HaBieHue Beioupaercs mo ATK
24.218.06-90 (puc. B.6 u Taba. B.8) ¢ yuerom cBoiicTB paboueii cpemsl. Hencnons3yembie B
pabote mTyteps! JOKHBI nMeTh 3armymkn mo ATK 24.200.02-90 (puc. B.6 u ta6m. B.8).

JIBe mangst (tabn. B.9), ucnonnenusie mo FOCT 13716-73, npenHa3sHadeHbl IS 3a-
LETUICHKs CTPOI IIPH MOTPy3Ke HA TPAHCIIOPT MJIM YCTAHOBKHM allapaTa Ha (yHIaMEHTE IO
MECTY 9KCIUTyaTally ¢ MOMOLLBIO TAJIM WM HOJBEMHOTI0 KpaHa.
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D2=D+2(L2+51)

b=0,1D

1 — kopnyc (Tabn. B.1); 2 — 3ameeBuk (Tabn. B.1); 3 — nana onopHas
(puc. 1), 4 wT.; 4 — neperopoaka oTpaxaTenbHas, 4 wT.; 5 — uanda
MOHTaxHas (Tabn. B.10), 2 wT.; 6 — niok (puc. B.7, B.8); 7 — 606biLwka
nog ynnotHeHue (puc. B.9); 8 — onopa nog npmsog (puc. B.9), 2 wr.;

9 — wryuep (puc. B.6).

O6o3HayeHne wTyuepoB no Tabnuue B.7. Jliok, neperopogka wu
LUITYLepbl 3MEEBMKA B CEYEHUM KOpMyca M300paXeHbl YCIOBHO.

PucyHok B.1 — Kopnyc (10) Tuna B33 yensHocBapHon ¢
ANNUNTUYECKUM OHULLEM U SNNUNTUYECKON KPbILLKON
1 CO 3MeeBMKOM AniA annapata tuna 1, ucnonHexuns 0
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Tabnuua B.1 — OcHoBHble pa3mepsbl kopnycoB (Tun BA3, ucnonHeHne 1 no NOCT 9931 — 85) u
3MeeBUKOB Afs annapatos Tuna 1, ncnonHenmsa 0 no FOCT 20680 — 2002

v, Pasmepbl, MM

3

M D D, H* Hq H, Hg** L Ly Lo** a h hl hz** dxs| n t Sy
3,20 1850|1000
4.00 1600|1110 225011400 1205| 290 | 465| 460 | 510 | 96 | 206 | 30 | 400 | 25 (120 3

2230|12

5,00 1800|1260 3011250 1255| 400 | 565 | 520 | 590 [133,5| 252 | 35 | 450 160 8
6,30 2780
8,00(2000 | 1400 |2880|1800|1580 580 | 605 500 7
10,0|2200| 1550|2980 1630 470|610 640 | 685 167,51 271 140 550 190 8
12,5 3180|1900 40 89x5 135
16.0 2400|1700 388012600 1545 520 | 700 700 | 765 172 | 306 45 | 600
20,0(2600|1850|4080|2700| 1595 750 | 845 50 | 650 210 7
25,012800|2000 (4480|3000 |1510 620 | 780 810 | 925 210 | 344 55| 700 12
32,013000|2150 (4880|3300 | 1560 870 | 1005 750
40,0 5320|3600 60 220
50.0 3200|2300 65204800 1610| 790 | 920 | 930 | 1085 |285,5| 400 800 | 60 8

MpumeyvyaHue — B Tabnuue o603Ha4eHo: V — HOMUHarMbHLIN 00bEM Kopnyca, d X S — HAapYXKHbIN guameTp
W TONLWMHA CTEHKUN TPpyDObl 3MEEBMKA, N — PEKOMEHAYEMOE YUCIO BUTKOB 3MEEBUKA

* 3Ha4YeHUs OPUEHTMPOBOYHbIE U YTOUHAIOTCS NPU N3MEHEHWMW BbICOTbI OTOOPTOBAHHOW YaCTU KPbILLKK
h, n gHuwa hz B cootBeTcTBUM ¢ Tabnuuen B.5. B gaHHon Tabnuue npu pacyete H npuHato ha=h;.

** 3HavyeHus napameTpoB pPEKOMEHOYEMblE, U 3aBUCAT OT rpy30nOoAbEMHOCTM OMOpbl Unu uandebl.
3HauveHus L, n H; gaHbl 6e3 yyeTa TONWMHBI M BbICOTHI HAKNagHOro fMcta onopbl (npaeble cToNn6ubl
OTHOCATCS K ONnope C YBEJNTIMYEHHbIM BbINIETOM 4151 KOpnyca C BHELUHEW TENITON30NSALNEN)




Hi

N 150
R 50

Hs

b=0,1D

1 — kopnyc (Tabn. B.4); 2 — pybawka (tadn. B.4); 3 — nana onopHas
(puc. I'.1), 4 wT.; 4 — neperopofka oTpaxarenoHas, 4 wT.; 5 — uanda
MOHTaxHasi (Tabn. B.10), 2 wT.; 6 — ntok (puc. B.7, B.8); 7 — 606bIwka
noa ynnoTtHeHue (puc. B.9); 8 — onopa nog npusof (puc. B.9), 2 wr;
9 — wryuep (puc. B.6).

O6o3HauyeHne wWTyuepoB no Tabnuue B.7. Jllok u neperopoaka B
cevyeHunn kopnyca u3obpakeHbl YCIOBHO.

PucyHok B.2 — Kopnyc (11) Tuna B33 uensHocBapHom ¢
SAAMNTUYECKMM OHULLEM U ANNUNTUHECKOW KPbILLKOW C
HepasbeMHOM pyballKoi Angd annaparta tvna 1, ucnonHexHms 1
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Tabnuua B.2 — OcHoBHble pa3meptbl kopnycoB (Tun BO3, ucnonHeHne 1 no NOCT 9931 — 85) u
pybawek (ncnonHenue 2) no OCT 26-01-984 — 82) ons annapatoB Tuna 1, ucnonHeHns 1 no
TOCT 20680 — 2002

v, Pasmepsbl, Mm

M3 D D]_ DZ** D4 H* Hl H2 Hg** L L]_ a h hl hZ** h4 h5 he *3 31*3 Sy
3.20 1850/1000

52511600 | 1700 [ 1900 [2120] 53500 » 320 505 | 460 30 | 400| 25 |170 450/ 6

g’gg 1800 | 1900 | 2180 |2420( 3%° 3328 1250 440|605 |520(2%°| 35 |a50| 121%40/0|505| |10]8
8.00] 2000 | 2200 | 2550 [2760] | 2880] 1800 580 720 | 580 20 1500 580

10,0] 2200 | 2400 | 2760 |3025] 2980 640 550 |290| [ [620

12,5 3180/1900 620 800

15'0|2400| 2600 | 2960 3230  SEIHIA 700 45600 ,0 695 .
20,0] 2600 | 2800 | 3235 [3500] ., , [4080]2700| 220 |, 11750 ...~ [50 650 40[745

25.0] 2800 | 3000 | 3435 3705| *°° [2480[3000 810 55700 |310/60| [795 12
32.0 4880/3300

40.0] 3000 | 3200 | 3780 |4015|  [5980]4400 910 |1040| 870 60 750| [0 85| |14
50.0 7380|5800

MpumevyaHue — B Tabnuue o603Ha4YeHo: V — HOMUHambHLIN 06bEM Kopryca

* 3Ha4YEeHUs OPUEHTUPOBOYHbIE U YTOYHAIOTCS NPY N3MEHEHMM BbICOTbI OTOOPTOBAHHOWM YAaCTW KPbILLKM
h; n gHuwa hz B cootBeTcTBUM ¢ Tabnuuen B.5. B gaHHon Tabnuue npu pacyete H npuHaTo ha=h;.
** 3HavyeHMs napameTpoB peKOMeHAyeMble, U 3aBUCAT OT rPy30MNOABLEMHOCTM OMOpbl UNU Landebl.
3HaveHus D, n Hz gaHbl 6e3 yyeTa TONLWMHBI U BbICOTbI HAKMNaAHOro nvcta onopbl (Npaeble cTONOLUbI
OTHOCATCS K OMope C YBEINTMYEHHbIM BbIFIETOM 4SS KOpryca C BHELUHEWN TEMoM3onsauuen).
*3 3HaueHust TonwmHbl pybawkn n3 marepuana Ct3cn5 ganbl ana D; £ 1900 Mm Ha gaBneHue py
0,6 MINa n gna D;>2200 mm Ha gasneHue py 0,4 Mla. MNMpubaBka Ha KOPPO3UIO NPUHATa paBHOW 1MM




v /NN
N—

90°

L I L
I.'_
D2=D+2(L2+s1) K b=0,1D

1 — kopnyc (Tabn. B.3); 2 — 3meeBuk (Tadbn. B.3); 3 — nana onopHas
(puc. I'.1), 4 wrt.; 4 — neperopoka oTpaxartenbHasd, 4 WT.; 5 — uanda
MOHTaxHasi (Tabn. B.10), 2 wrT.; 6 — ntok (puc. B.7, B.8); 7 — 606bIwka
noa ynnotHeHue (puc. B.9); 8 — onopa noa npusoa (puc. B.9), 2 wr;
9 — wryuep (puc. B.6).

O6o3HayeHne wTyuepoB no Tabnuue B.7. Ik, neperopogka wu
LUTyLepbl 3MeeBMKa B CeYEHNM N300paKeHbl YCIIOBHO.

PucyHok B.3 — Kopnyc (30) Tuna BK3 LenbHocBapHO C KOHUYECKUM
OTOOPTOBAHHLIM AHMULLEM U SNNUATUYECKOW KPbILLKOW U CO
3MeeBMKOM AN annaparta tuna 3, ncnornHexHus 0

105



90T

Tabnuua B.3 — OcHoBHble pa3mepbl kopnycos (Tun BKO, ncnonHenne 1 no FOCT 9931 — 85) u
3MeeBUKOB A5 annapaTtos Tuna 3, ncnonHenus 0 no FOCT 20680 — 2002

v Paamepbl, MM
M D D, H* Hy H, Hg** L L, Lo** a h hl hz** h3 dxs| t n (s,
3,20 2257 900
1600|1110 1685|290(465(460| 690 | 96 [206| 30 | 400 [25(120
4,00 2607
1250 6
5,00 2772 50
1800|1260 1785(400|565|520( 790 |133,5[/ 252 | 35 | 450 160 8
6,30 3222
8,00/2000/1400(3372 2160 580 | 880 500
1700 470(610 167,51 271 | 40 89x5|135| 8
10,0(2200(1500| 3532 2260 640 | 980 550 40| 190
12,5 3682 60
2400(1700 2225]520|700(700{1080| 172 {306 | 45 | 600 7
16,0 4482|2500 12
20,0 42922000 750
2800|2000 22901620|780 1280( 210 | 344 | 55 | 700 210| 70 6
25,0 5092|2800 810

MpumedyaHne — B Tabnuue obo3HayeHo: V — HOMMHanMbHbIN 06bem kopnyca, d x S — HapyXHbIN
AvaMeTp 1 TomnLWMHa CTEHKN TPyDbl 3MeeBuKa, N — peKOMeHOyeMOoe YMCIIO BUTKOB 3MeeBuKa

* 3HaYeHUA OPUEHTUPOBOYHBIE N YTOUHSAIOTCS NPU N3MEHEHWM BbICOTbI OTOOPTOBAHHOM YAaCTW KPbILLKM
h; u aHMwa h; B cooTBeTCcTBUM ¢ Tabnuuamn B.5 n B.6.

** 3HadyeHMs napamMeTpoB PEKOMEHOYEMbIe, U 3aBUCAT OT rPy30MNogbEMHOCTU OMOpbl Unu Landbl.
3HauveHus L, n Hs gaHbl 6e3 yyeTa TOMWUHBI U BbICOTbI HaKMagHOro fiMcta onopbl (Npaeble CTONOLbI
OTHOCSITCS K OMOpe C YBENUYEHHBIM BbINIETOM 115 KOpNyca C BHELLIHEN TENNON30MaUnen)
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~150

R50 =
y 45°
n T & 5
o 5B D
T \ Dl T
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A D, —
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, I 2
N hs | s R50
L 2
ol ha
< R50 S1
hs 90° U
K é‘i
Ds | b=0,1D

1 — kopnyc (Tabn. B.4); 2 — pybaiika (Tabn. B.4); 3 — nana onopHas
(puc. 1), 4 wt.; 4 — neperopogka oTpaxarenbHas, 4 wT.; 5 — yanda
MOHTaxHas (Tabn. B.10), 2 wT.; 6 — mok (puc. B.7, B.8); 7 — 606biwwka
noa ynnotHeHue (puc. B.9); 8 — onopa nog npusog (puc. B.9), 2 wr.;
9 — wryuep (puc. B.6).

O6os3HayeHue wTyuepoB no Tabnuue B.7. Jliok u neperopogka B
ceyeHnmn n3obpaxkeHbl YCIOBHO.

PucyHok B.4 — Kopnyc (31) Tuna BK3O uensHocBapHoM ¢
KOHUYECKUM OTOOPTOBAHHBIM AHWLLEM U 3NNTUATUYECKON KPbILLKON
C Hepa3beMHoW pybalukon ans annapata tuna 3, ucnosiHenus 1
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Tabnuua B.4 — OcHoBHble pa3mepbl kopnycos (Tvn BKO, ncnonHenne 1 no FOCT 9931 — 85) u
pybawwek no OCT 26-01-985 — 82 gns annapaTtoB Tvna 3, ucnonHenna 1 no FOCT 20680 — 2002

Vv Paamepbl, Mm
M D D, Dy** D3| H* Hy | Ho Hy** L|Li|a|h hl hz** h3 h4 h5 h6 8*3 81*3 So
3,20 2257| 900
4‘00 1600(1700|1900(2120 2607 320|505 (460 30(400|25|170 50 790 (6| 8
5’00 300|2772 1250140 235 50 30
6’30 1800|1900(2180(2420 3222 4401605 |520 35|450 210 60 900 8
’ 10
8,00/ 2000|2200 (2550|2760 3372 1700 580|720 (580|255 40 500 I 1060
10,0]|2200 (2400 (2760|3025 3532 640 550 20l290 1080 8
12,5 3682 620|800 60
— 24 2 2 2 22 7 4 11
16.0 00(2600|2960 (3230 430228212500 0 00 395 51600 80 40 90 e
20,0 4292 (2000
— 2 4 7 74 1 7 10{70|1 141
25.0 800(3000|3435(3705 50922800 01890810 55|700 310|70({100 0

MpumevyaHue — B Tabnuue o6o3HayYeHo: V — HOMUHamNbHbIN 06bEM Kopryca

* 3Ha4YeHUs OPUEHTMPOBOYHBIE U YTOUYHAKTCHA MPU U3MEHEHWUN BbICOTbI OTOOPTOBAHHON YacTU KPbILLIKM
h; n gHnwa h; B cootBeTcTBUM ¢ Tabnuuamu B.5 n B.6.

** 3HayeHus napameTpoB PEKOMEHAYEMblE, N 3aBUCAT OT rpy30nogbeMHOCTU OMopbl Mnn uandgsl.
3Hauyenuns D, n Hi gaHbl 6€3 ydeTa TOMWMUHBI U BbICOTbI HAKIagHOro JIMCTa onopbl (MpaBble CTONOLbI
OTHOCATCS K ONnope C YBENMYEHHbIM BbIIETOM A1 annaparta C BHELUHEN TEMMoM3onaumnen).

*3 3HauYeHWs TONLLMHBI pybawkn n3 matepuana Crt3cn5 ganol ana D; £ 1900 mm Ha gaBneHue py
0,6 MINa n gna D;>2200 mm Ha gasneHue py 0,4 Mla. MNMpubaBka Ha KOPPO3UIO NPUHATa paBHOW 1MM
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Tabnuua B.5 — [JHuwa snnuntudeckne ctanbHble otéopTtoBaHHble no FOCT 6533 — 78

BbicoTa BHyTpeHHUI anameTtp 06onoykm D, Mm
‘;Toic"(a 1000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600 | 2800 | 3000 | 3200
hi, MM TonwmHa annuMnTu4eckor o6omnoYkM S, MM '
25 5-10 | 6-8 6 6 - - - - - - - - 1
40 12-25[10-20| 8-18 | 8-16 | 6-14 | 6-14 | 8-10 | 8-10 | 8 8 8 - D =
60 28-55|22-45(20-40|18-36|16-32 | 16-28 | 12-25|12-22|10-22|10-18|10-18|10-18 \§
80 |60-80[50-80]45-70]38-6034-5530-50]28-45| 25-40 | 25-38 | 20-36 | 20-34 | 20-32 h=0,25D
O6beM 1 BHYTPEHHSSI MOBEPXHOCTb AHULLA (6e3 yyeTa unnmHapuyeckon otbopToBku hy): V = T[D3/24; A= 0,3457[D2.
BHyTpeHHWI 06bem yacTu annunTuydeckon obonoykm (6e3 oT6opToBkmM) BbICOTOM he: Vi = 0,25nD2hc[1-(1/3)(hC/h)z]
Tabnuua B.6 — [JHMLa KOHN4Yeckne ctanbHble oTbopToBaHHble no FTOCT 12619 — 78
BbicoTa BHyTpeHHWI gnameTp o6onoyku D, mm S
OTL‘?;"(F; 1000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600 | 2800 | 3000 | 3200 L D -
e
hs, MM TonwmHa KOHNYEeCKon 0BOSTOYKM S, MM LI
/ |
30 4 - - - - - - - - - - - : )
40 6-8 6 - - - - - - - - - - 90°
50 10-12| 8-10 | 6-8 | 6-8 6 6 - - - - - - <
60 14-16 [12-14|10-12| 10 |8-10| 8 8 8 - - - -
70 - |16-18]|14-16(12-14| 12 [10-12] 10 [ 10 8 8 - -
80 - - |18-20/16-18[14-16] 14 [12-14| 12 |10-12| 10 | 10 | 10 h,=0,5D+0,4r+a
100 - - - |20-25|18-25|16-22(16-20|14-18|14-18|12-16({12-16{12-16| a=2 mm (D<3000)
120 - - - - - [22-30]22-3020-28]20-22|18-22| 18 | 18 | a=4 mm (D23200)
r, MM 160 200 250

O6beM 1 BHYTPEHHSIst MOBEPXHOCTb AHULLA (6e3 y4eTa uunmHapuyeckon otbopToBku hs): V = TCD3(1 +2,472r/D)/24;
A = 0,3547tD?(1+1,165r/D)




KoHTyp kopnyca
(pybaLukn)

PucyHok B.5 — PacnonoxeHuve wTyLepos, onop — fan 1 uand Ha
Kopryce annapaTta C afJIMNTUYECKON KpbllwKon (Tabnuvua B.7)
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Tabnuua B.7 — PekomeHayemoe pacnonoxeHve n aguameTpbl yCroBHbIX npoxoaos (Dy) wTyuepos
Ha Koprycax un pybatukax

Pasmepbl, MM HasnayeHne | Obo3Ha-
D D R ¢ O6o3HavyeHne witTyuepa u rnoka wryuepa YyeHune
! A|B|B|T|O|E| X |3 |W K| N ||Anas3arpysu A
1600{1060|500 PesepBHbIn b
100/100{100 100
1800|1190|560|320 200 50 150 400| | Pe3epBHbin B
2000{1320|620 150 TexHonorn4yeckmn r
2200|1450|690 150
150 150|500| | A7 TPYOH! I
2400(1580|740 430 100 M27x2|200|80 nepeaasnmeaHna
2600({1720|810 [na maHomeTpa E
200 600
2800(1850|870 250 200 100 [na Tepmonapbl XK
3000{1980|930 200 250 200 TexHonorn4yeckun 3
500 250 700
3200({2110|990 Bxopn v BbIxop, n
MpumevyaHne — B Tabnuue o6o3HayeHo: D — BHYTpeHHWUIA anameTp | TENIOHOCUTENS
kopnyca annapata; R — pekomeHOyeMmbll paguyc pacrnonoXeHus [Ins cnvea K
wryuepa (A) Ha kpbiwke annapaTa; D; — pekomeHayembin AnameTp
pacnonoxenus wryuepos (b, B, I', [, E, K, 3) Ha kpblwke annapaTa. ok

[ns noka B Tabnuue ykasaH BHyTpeHHun aunameTp. Bemnet (H) wryyepos us kopnyca munu pybaiukm (puc.
B.6) onpegenstoT no Tabn. B.8 B 3aBMCUMOCTU OT HaNnums Unmn oTCyTCTBUSA TEMNOM30NALMK Kopryca.
Heuncnonb3ayemble WwTylepa JOMKHbI UMEeTb draHueBble 3arnywku (ucnonHeHne 3) no ATK 24.200.02-90.




5
6 Dy Ds
7 d6 1 VicnonHeHue L
h2 h1 -
Sn ] ,
26“ ' i i /: o
Y [ EENIE
do | ] L h
n oTB. 4| 4& 2 WcnonHexve M
= Dsg
1 T Dy Barnywka
I 3 D
\—TJJT
' |
|
||
S I d b2 = b1 -2 MM
H

1 — dcnrnaHey nnockun npmeapHou no MOCT 33259-2015 c wwunom
(vcnonHeHuve L); 2 — cpnaney, wtyuepa nnockuii npusapHoi no NOCT 33259
2015 c nasom (ucnonHeHue M); 3 — naTpybok wWTyuepa; 4 — npoknagka
anactuyHas u3 droponnacra (ucnonHexume M) no FOCT 15180-86; 5 — 6onT
no FOCT 7798-70; 6 — ravika no TOCT 5915-70; 7 — waiba npyxuHHas no
FOCT 6402-70; 8 — dnaHueBasa 3arnywka (ucnonHexHne 3) no ATK
24.200.02— 90 ons pe3epBHbIX U HEUCTONb3YEMbIX LUTYLIEPOB.

Pasmepsbl cprnaHueB 1 natpybka wryuepa no 1abn. B.8. lNpu ycraHoBke
WwTyLepa Ha AHuwe draHubl MCNONHeHUN L n M cnegyeT NOMEHsiTb MecTaMMu.

[na cdnaHueB 1 3arnywek c nNpoknagkon u3 dropornnacta MNpUHATL!
1) D3 = Ds u D4 = Dg. O6pasyemoe coevHEHE UMEET NocaaKy Anst AnameT-
poB Ds u De: cB. 30 go 130 mm — H12/d11, cB. 130 go 260 mm — H11/d11;
2) Onst Dy <100 mMM: BbicoTa wwuna hi = 4 mm; rmybuHa nasa h; = 3 Mm; npu
Dy2100mM: hy =6 MM, h2=5 mm. 3) TonwuHa Npoknagku Sp=2 MM.

PucyHok B.6 — ®naHueBble coeguHenus wyuepa tuna 1 (ucnonHe-
Hune 5) no ATK 24.218.06—90 ang ctanbHbIX CBapHbIX annapaToB
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Tabnuua B.8 — OcHoBHLIE pasmepbl 1 Macca wTyuepa Tuna 1 no ATK 24.218.06-90 ¢ OTBETHbIM
dnaHuem unm 3arnyLwKon 1 KOMMIEKTOM KPENEeXHbIX U3AENUI AN CTanbHbIX CBapHbIX annapaTos

py 0,6 Mla
Pasmepbl, MM

H H m, Kr

Dy|D |D1|D;|D3|D4|Ds|Ds|D7| b |bi|h|do|n| ds |du|S | s ! | meGonee

max| min {max| min | max | min
251(100|75|60(41 |51 (40|52 (22(12|12|2 |11 M10]| 32 |3,5| 50 29 | 2,8
501140(110/90 |66 |80 | 65|81 [ 46|13 14 4 M12 | 57 |4,0| 55 41 | 3,8
80 1185|150(128({101(115(100|116| 76 15 14 89 |5,0 60 215(155(180|120| 7,8 | 7,2
100|205|170|148(117(137|116{138| 94 3 108 6.0 9,6 | 8,7
150(260|225|202(171|191|170|192(142|17 18 8 M16 |159| |65 15,0 | 13,6
200{315|280|258(229|249(228(250{196{19 |16 219(8,0 22,0119,5

— 70 |1220(160{200|140

250({370|335|312(283|303(282{304|244| 20 12 273(10 31,2 27,3

Mpumevanua: 1. B tabnuue obosHaueHo: py, — ycroBHoe [AasneHue; Dy, — ycnoeHbI npoxon
natpybka wryuepa (pnaHua, 3arnywkm); ds, {s — HOMUHaANbHBIN guameTp pe3bbbl U ANVHA KPENEeXHbIX
6onToB wryuepa; H, H; 1 m — makcumanbHble pa3mepbl U Macca praHUeBOro COEAMHEHMS LWTyLepa ang
annaparta c Tennousonsuuer U MUHMManbHble pa3mepbl U Macca riaHUEeBOro CoeguHeHus LwTylepa
ans annapara 6e3 tennonsonauun. Hy, {5 — paamepbl pekoMeHayeMbIE.

2. Inuna naTpy6ka wryuepa (puc. B.6) ana Dy<150 Mm: L=H -5 mm 1 ans Dy, =200 MM: L= H—-10 mm.
3. Paamepbl D; n b; oTHOCATCA K oraHueBbiM 3arnyLikam no ATK 24.200.02— 90.
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MpogomkeHne Tabnuupbl B.8

py 1,0 MMa
Paamepbl, MM
H H m, Kr
Dy|D |D1|D2|D3|D4|Ds|Ds|D7| b |bi|h|do|[n| ds | du|S|{s ! He Gonee
max | min {max| min | max | min
50 (160(125|102| 73 |87 |72 |88 | — [15|— 57 |4 |60 59 | 56
4
80 |195(160|133|106({120(105(121| — |17 |- 18 M16| 89 | 5|65|215|155(180|120| 9,3 | 8,7
100{215|180|158(129|149|128|150| — |19| — 108 70 12,6 | 11,7
3 6
150(280|240|212(183|203|182|204| — - 8 159 245185 21,4 | 20,1
21— 75
200(335|295|268(239(259(238(260(196 16 22 M20|219| 8 200(140| 28,8 | 26,3
— 250190
250(390|350|320(292|312(291{313(244(23 |18 12 273(10(80 41,1 | 37,2

Mpumevanuna: 1. B tabnuue obo3HayeHo: p, — ycrnosHoe pnasneHue; Dy — ycnoBHbIi npoxof

natpybka wryuepa (cnaHua, 3arnywkm); ds, {s — HOMUHANBHLIN AnameTp pe3bbbl U ANVHA KPEeneXHbIX
6onToB wryuepa; H, H; 1 m — makcumansHble pasMmepbl U Macca rnaHLEeBoro CoeqMHeHna WryLepa ans
annapara ¢ TEnon3onsaumnen 1 MMHUMarnbHble pa3mepbl U Macca (onaHLEBOro COeAMHEHMS WTYyLepa AN
annaparta 6e3 Tennonsonsumn. Hy, {5 — pasmepbl pekoMeHgyeMbIE.
2. inuna naTpybka wryuepa (puc. B.6) ana Dy <150 mm: L=H -5 mm 1 gnsa Dy 2200 Mm: L= H—-10 mm.
3. Paamepbl D; 1 b; oTHocATCA K doriaHuesbiM 3arnyLikam no ATK 24.200.02— 90.
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MpogomkeHne Tabnuupl B.8

py 1,6 Mla
Paamepbl, MM
H H m, Kr
Dy|D |D1|D2|D3|D4|Ds|Ds|D7| b |bi|h|do|[n| ds | du|S|{s ! He Gonee
max | min | max| min | max min
80 |195|160{133|106|120|105(121| 76 |17 4 89 |5 10,5 | 9,9
16 18 — 1 M16 75|225|165(180|120
100({215|180|158(129|149|128(150| 94 {19 108 14,6 | 11,7
—1 8 6
150(280|240(212(183|203|182|204 (142 3 159 85|245|185 23,9 | 22,6
21|18 22 — M20
200|335(295(|268|239|259|238|260|196 219|8 (90 200(140| 34,9 | 32,4
—12 250190
250(405|355|320(292|312|291(313(244( 23|22 26 M241273|10({95 51,8 | 47,9

MpumevaHua: 1 B tabnuue o6o3HaveHo: p,— YCNnoBHoe gasneHue; Dy — ycrnoBHbIN Npoxoa naTpy6bka
wryuepa (dnadHua, sarnywku); de, s — HOMUHANbHLI AnaMeTp pe3bbbl U AnNMHa KpenexHbix 60NnToB
wtyuepa; H, Hy 1 m — makcumanbHble pa3mepbl U Macca (naHUeBOro CoeuHeHus wTyuepa Ans
annaparta c TennousonsumMen u MMHUManbHble pasmepbl 1 Macca (pnaHueBoro CoeHeHus Wrylepa ans
annapara 6e3 Tennousondumn. Hy, {5 — pasmepbl pekomeHayeMmble.

2. Inuna naTpy6ka wryuepa (puc. B.6) ana Dy <150 mm: L=H -5 mm 1 gns Dy, 2200 Mm: L= H—-10 mm.
3. Paamepbl D; n b; oTHocATCA K donaHueBbiM 3arnyiikam no ATK 24.200.02— 90.




Tabnvua B.9 — KoHcTpykumss #  pasmepbl  CTasnbHbIX
ctponoBbix ycTponcts no NOCT 13716 — 73

Tun 4 (uanda), ncrnonHeHue 1
D
1 2
D3
N 1 — 3arnywka
2 s N _
\ i - 2 — Tpyba
S L | 3 — KonbLO
3 : }/3
f
De
|

V:,eMS [Glu, Paamepbl, MM
6onee| (M D; | D | D3 | H S | S1 | Sy | m,kr

2 10 (1) 140 | 100 | 60 71 6 6 1,45

5 20 (2) 160 | 160 | 89 76 6 2,44

10 40 (4) 180 | 200 | 108 | 81 12 4,83

25 80 (8) 255 | 230 | 133 | 93 10 8,43

32 160 (16) | 320 | 260 | 159 | 98 8 | 13,74

40 250 (25) | 360 | 300 | 194 | 103 | 16 12 18,15

50 320 (32) | 380 | 320 | 219 | 110 10 | 22,08

Paguyc KpuBn3Hbl MOBEPXHOCTU KOMbLa

Dg,m |10-11112-16(1,7—-2,0| 2,2-2,6 | 2,8-3,8

R, Mm 550 750 1000 1300 1700

MpumeyaHue — B Tabnuue obosHayeHo: [G], — Aonyckaemas
rpys3onogbemMHoCTb Uandbl; Dy — BHYTPEHHMI AnamMmeTp Kopryca
unu pybaliku; V — HOMHanbHbI 06beM annapara.
* [Ins npeaBapuTensHoro Bbibopa Landg
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Dg=400MmM py<1,6 MlMa n Dg=500MmMm p,=0,6 Mla

Dl t A
Ds
D 5 1
M20 6
r ' 4 165 10 T
8 @23 .
9] s Y=/ &2 8 80, 3
2 L || A g B
e
N
N

R = Dg;
Dn:DS;
bp=a—-1mwm;

hg =2h+s,+1Mm

1 — kpblwka cdepudeckasn; 2 — dnaHewy, nnockui npmsapHon no NOCT
28759.2 — 90; 3 — npoknagka u3 gToponnacta, ucnonHeHme 1 no FOCT
28759.6 — 90; 4 — pyuka, 2 wWT. (paccTosiHne mexagy pyvkamu no pwc. B.5);
5 — yCTpoWcTBO LWapHUpHoe; 6 — obevarika; 7 — 6ont no FOCT 7798 — 70;
8 — ravika no FOCT 5915 — 70; 9 — wawba npyxuHHas no FTOCT 6402 — 70.

Onsa npoknagkn 3 droponnacta npuHaTte: D3 = Ds, a = 0,5(Ds — Dg) + 0,6
MM, b, = a. Obpasyemble coeguHEHWUst OOIMKHbI UMeTb nocagky no OCT
26 — 2011 — 83 gnsa guameTpos Ds: oT 400 mm go 500 mm — H11/ d11; cBblwe
500 mm go 630 mm — H11/ d10; cBbiwe 630 mm — H11/d9.

Dn, bn, Sn=2 MM — HapyXHblli gMamMeTp, WMPYHA U TOMLUHA NPOKITAaKM.

PucyHok B.7 — Jliok co cdpepuyeckon KpbILIKOW N YNAOTHUTENbHOW

NMOBEPXHOCTLIO 3aTBOpa WnM-na3 (ucnonHexune 2) no OCT 26 — 2003 -
83 un yctponctso wapHupHoe no OCT 26 — 2012 — 83 (Tabn. B.10)
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Dg=500MmM py 21,0 MlMa 1 Dg2600 MM py20,3 Mrla
D,
Ds

v M20
E{ @23
9]

335 (370)

250 (285)

=

= i
|

2/3/

L1
ng ,,_——————T —————————— 277> Pebpo
Y D s >

Dn=Ds, bp=a-1mm;
Dy hg =2h+s,+1mM; R = D,.
D, Pa3mepbl B ckobkax
ana Dg= 600 mMm.

1 — kpblwka ccepuyeckas; 2 — cnaHey nnockun npueapHon no FOCT
28759.2 — 90; 3 — npoknagka anacTtnyHasd, ncnonHernve 1 no FOCT 28759.6 —
90 unu acbomeTtannuyeckaa no FOCT 28759.7 — 90; 4 — pyyka (pasmepbl n
pacrnonoxeHne Ha KpbliLlKke B cooTBeTCTBUM C puc. B.5 n B.7); 5 — ycTponcTteo
noabemMHo-noBopoTHoe; 6 — obevaiika; 7 — Gont no MOCT 7798 — 70;
8 — ravika no FOCT 5915 — 70; 9 — wawba npyxuHHasi no FOCT 6402 — 70.

[na npoknagok v3 dToponnacta WM MNonuatuneHa npuHATb: Dz = Ds,
a =0,5(Ds — Dg) + 0,6 MM, by, = a. OBpasyeMble coeauHEHNs1 OOMKHbI UMETb
nocagky no OCT 26 — 2011 — 83 ans anameTpoB Ds: ot 400 mm go 500 mm —
H11/d11; cBbiwe 500 mm o 630 mm — H11/ d10; cBbiwe 630 mm — H11/d9.

Dn, bn, Sn =2 MM — Hapy>xHbli AMamMeTp, LWMPMHA U TOMLWMUHA NPOKITAaKM.
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PucyHok B.8 — JTIlok co cepnyecKkon KpbILLKOW U YMIAOTHUTESTbHON
NMOBEPXHOCTbLIO 3aTBOpa LWuMn-nas (ucnonHenune 2) no OCT 26 — 2003 —
83 ” yCTPOMCTBO MNOABLEMHO-MOBOPOTHOE (MCMOMHEHWe 2) no
OCT 26 — 2013 — 83 (tabn. B.10)

118



67T

Tabnuua B.10 — OcHoBHbIE pa3Mepbl U Macca NIKOB CO ChepnvecKom KpbILLKON (MCNONHEHne 2)
no OCT 26 - 2003 - 83 c¢ wapHupHbiM ycTponcteom no OCT 26 — 2012 — 83 unm ¢ NoAbEMHO-
NOBOPOTHbLIM YCTPOMUCTBOM (McnonHeHue 2) no OCT 26-2013 — 83

D Pasmepbl, MM m, kr
Yy

MMa|Dg | D1 | Dy |Ds|Ds|Ds|De| H |Hi|h|hi|a |8 |s|z|L|d|c|L|ge
0,6 520(480(444(452[443[419|  [270[25] 79 6[16/80| [170[308] 62

1,0 |400 275|30] 82 320 90 83

16 535|495|458|466|457|433 100/280035[ 87 - . |20[100] - 135|317 —g7

0,6 620[580(544(552(543[519| "~ [290[ 25| 90 | 80 | |160[365 89

1,0 500 300[35[100 - [,,[100 121
16 640|600|564|572(563(539| oot o o 012410 " 345— 75
03 330[25 430| , [20] 80 116
06 |1 720|680(644|652|643|619 0/335/30/108 8 54100 385
1,0 340[35[111 100[36|  |400| 147
16 740|700|664|672(663(639| oo o Te . 10\28 770145 ~ [205] 188
0.3 820|780|744|752|743(710|  [2O{22 L] g 24180 440120
0,6 127 28|, |36 169

700 250|380/ 35 500 100

L9 840(800|764|772|763|739 125 29132 4501 202
16 395[50[138 12|°7]130]45|  |455| 255

I'IpmmeanMe — B Tabnuue obo3HaueHo: py — [JaBlieHne YycnoBHOe;, Z — KONN4ecTBO 6onToB;
M — Macca ntokKa ¢ LapHUPHbIM UNY NOABEMHO-NMOBOPOTHbLIM yCTpOIZCTBOM




D3
Ds
|
Ds
Dy
h d
1 6 6 h
¢\ T DUk
u— |
<<  —
< N-_Ban h
S
30° ds Kpbliwka
?_ BTyrnka
Ds -~ MOHTaXHasl
|
Dy
D,

h; = dq; hy= d, gna wnunbkn no FOCT 22033 — 76; Dg=0,9Ds;
dgz 1,1d, d4z 1,3d, d5z 1,7d, dez 2d, h5=0,2d; h6=S +50 mm

PucyHok B.9 — Onopbl 4ns yCTaHOBKKM CTOMKWU npuBoga (Tabn.
B.12) n 606biwKka AN yCTaHOBKW yNrnoTHeHus Bana (Tabn.
B.13) Ha annMnTMYeCcKoN KpbILLKe KOopryca annapaTa
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Tabnumua B.11 — OcHOBHble pasmepbl ONOp AN KpenneHus CTOeK MpUMBOLOB

Ha KpbIlWWKax

KOpnycoB
T Pa3mepbl onopsbl Ans NpMsoaa, MM
npveoaa d, MM z; | a,rpagyc
D, D, |Ds(h9)| D, to | ho|h| d
1 540 500 430 410 350 8 M20 8 36
2 >0 390 350 300 280 270 6 M16 6 40
1 540 500 430 410 350 >0 8 M20 8 36
2 65 390 350 300 280 270 6 M16 6 40
1 680 630 545 515 450 M24
2 80 540 500 430 410 350 M20
1 680 630 545 515 450 8 36
2 9 650 600 530 500 420 8 M24
1 800 760 60 10
2 110 820 780 M33 12
1 960 900 800 760 720 M24 10 45
2 130 820 780 10 | M33 12

MpnmevyaHne — B Tabnmue ob6o3HavyeHo: d — guameTp Bana Melasnku; Z; — KONM4ecTBO pe3bOOoBbIX

oTBepCTUn; h9 — none gonycka Ha pasMep




[44)

Tabnumua B.12 — OcHoBHble pasmepbl 600blliek O KpenneHus YNioTHEHMWA BaroB Ha

KpbILLKax KOpnycoB

Pa3Mepr ©00bILLKM ana ynnoTHeHnA B MUIniiMuMeTpax
TopLoBOE TOopLoBOE
Tun d. Mmm (ppaﬁ = 0:6 Mna) (016 < ppa6 = 2,5 Mna)
npmueoga ’
D7, D7,
Ds Ds (H;) h, d; Z; Ds Ds (Hé) h, d; Z;
50 205 170 148 4
270 240 165 30 | M16
65 235 200 178
12 80 260 225 202
’ 30 | M16 330 280 195 39 12
95 290 255 232 8 M24
110 315 280 258 360 310
225 49
130 340 305 282 395 340 M27

MpumevyaHne — B Tabnuue ob603Ha4YeHO: Ppas — pabovee Aasnexve; d — auameTp Bana MeLlanku;

Z, — KONMMYeCTBO pe3bboBbIX 0TBEpCTU; H9 — none gonycka Ha pa3mep




NMPUNOXEHUE T
(cnpaBo4Hoe)

Tunbl M pa3mepbl onop annaparta

Jlamsr onopusle (puc. I'.1), BemonHennsie o TOCT 26296 — 84, ncnons3yrorcs
MU TIOJIBECHON YCTAHOBKE ammapara MexIy MEepPeKpHITHSIMH B IOMEIIEHUH HIH HpH
pa3sMeIlEeHNH Ha CTAbHBIX CHEHHUANbHBIX KOHCTPYKIHUSIX. OOBIYHO yCTaHABIMBAIOT Ue-
TeIpe JIanbl. Pasmepsl omop mpenBapHTENbHO ONpeAeNsaioT mo auamerpy D, xopmyca
i pyOamku ammapara (ta6n. .1, T.2), a 3aTeM MX YTOYHSIOT TOCJIE BBIOJHCHUS
MIPOBEPKHU TPY30II0IBEMHOCTH B 3aBHCUMOCTH OT Beca 3allOJIHEHHOTO JKUJIKOCTBIO arma-
para.

B 3aBHCHMOCTH OT TOJIIMHBI CTEHKH IMIMHAPHYECKOW oOedalku KopIyca WU
pyOalky ammapata OIOpHl IPHBApUBAIOTCS HEIMOCPEIACTBEHHO K OOOJNOYKE WIM K
HaKJIaJHOMY JIUCTY.

Heo0xoauMoCTh NPUMEHEHUs] HAKIaJHOTO JIHCTa WM YBEIWYCHHUS TOJIIUHBI
CTEHKU 00CUaiKH B ciIydae ee HeIOCTaTOYHOU Hecymel CIOCOOHOCTH OIPEAesIeTCs 110
T'OCT 26202-84. Metop ydera BIHSHHS OMOP HA 000JIOYKY B 3TOM MOCOOHMHU HE MIPHUBO-
JIATCS.

Jlambl ¢ HOpMankHBIM BBUTETOM L, (Tabm. I.1) mpuBapHuBaroT, eciin TeMIeparypa
creHok He Oonee 60 °C. Ilpu temmeparype cBbime 60 °C kopmyc ammapara CHapy»Xu
MOKPBIBAIOT CJIOEM TEIIOM30JILMU M Ta0apuThl JIall JODKHEI OBITH OOJIbIIe, YTOOBI OHU
BBICTYIIAJIH 32 CJIOH M30JSIIMH. B 3TOM citydae mpUMEHSIOT Jalbl C yBEITHUSHHBIM BbLIE-
tom L4 (tabm. I'.2).

Jlambr U3roTaBNMBAIOTCS CBApPHBIMHU (MCTIONHEHUE 2 | 3), MO0 MITaMIIOBAaHHBIMHU
(ucnonaenue 1 u 4) ¢ MEHBIIEH OMOPHON MOBEPXHOCTHIO HA MEHBUIYIO TPY30I0IbEM-
HOCTb (B IOCOOWH HE JaHBI).

ITpn ycraHoBke ammapara Ha (QyHZaMEHT HEOOXOAWMO MPUMEHATH MOAKIATHBIE
JIUCTBI TOZ OMOPHI TOJIIIMHOW PaBHOM TONIIMHE OCHOBAHHS OMOPHI, YTOOBI M30€XkKaTh
cKoJa OeTOHA BO BpeMsl MOHTa)XHBIX pabOT M paBHOMEPHO pacHpeleNTh Harpy3Ky Ha
BCIO OITOPHYIO TIOBEPXHOCTb.
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A Kopnyc

(o] a
S1 | _]
=y . S !
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s | 60°
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- < ! o0 i Pe6po
= P : ii p
1 I
i R
[ - ] T
\ i \ :
HaknagHowm ' tx45°
nuct OcHoBaHue

Dy Dy lNo gnameTtpy
, annapara
i MopknagHowm
i nuct

®dyHpameHT

L1
Lo

,L/ TonwmHa HaknagHoro nucra
/‘}’ 1| s1 BblbupaeTtca wu3 psgga:
Q/ : 6, 8, 10, 12, 16, 20, 25, 28 n
JOomKkHa OblTb He MeHblle

TONLLMHBI obeYvainkm

Lo=L;-L-0,5(Dy- VDu2-b?)

Pa3mep A ykasaH 0o rmGkv HaknagHoro nvcra.
Dg — BHYTPEHHWIN AMaMeTp Koprnyca unv pyGailku

O

PucyHok .1 — Jlana onopHasi cBapHasi ¢ HaknagHbIM JIMCTOM

no NOCT 26296 — 84, ncnonHeHne 2 ¢ HopMarsnbHbIM BbIFIETOM

(tTabnuua I'.1) 1 ucnonHeHne 3 ¢ yBenMYeHHbIM BbIIETOM ANS
Kopryca € BHeLWHen Tennouaonsumen (tabnuua IM.2)
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Tabnuua .1 — OCHOBHblE pa3Mepbl N MacCa CBapHbIX OMOPHbLIX Jlan C HOPpMalibHbIM

BoineTom no [OCT 26296 — 84 pana nogBecHbIX BepTUKanbHbIX annapaTtoB 6e3
TENon3onsaunm
NcnonHeHne 2

[G], Pasmepsbl, MM m.
KH De |2 la;| b | by|h|[hy Bl L s|d|A|B |t|K
6,3 |1000 — 1100 50 |[10| 60 | 50 | 95 | 99 25 60 | 34,0 4 16|/ 80 |135| 8 |04
10 |1200-1300] 65 |15| 80 | 65 |125|130| 30 | 80 | 48,5 105|175(10/|0,7
16 |1400-1500{ 80 |20|105| 85 |170(176| 35 |100| 63,0 | 5 (24|140|235|12|1,5
25 1600 —-1700| 115 1551130(245|253| 45 |145| 96,0 | 6 210|355 (16|3,8
40 (1800 —1900| 145 |25(210(180(360(370| 55 |195|133,5 8 |35 300|505 |20(9,2
63 |2000 — 2200| 180 240(215|430|442| 65 |240|167,5 360|600 | 25| 14
100 (2400 — 2600{ 190 |30|270|240|460|472| 70 |250|172,0|10 390 | 650 | 30| 18
160 |2800 — 3000| 240 |35|335|295|560|576 80 300(210,0({12|42|465| 775|40| 34
250 (3200 — 3400 315 |40 (425|380|720|740 380|285,5|14 600|1000| 48 | 65

MpumeyvaHue — B Tabnuue obo3HayeHo: [G] — gonyckaemasi Harpy3ka Ha OMopHyo nany,
D — BHYTPEHHWI AnaMeTp Kopryca unm pybaluku (pasmepbl 418 cnpaBok), m — Macca OrnopHOWn
nanbl 6e3 yyeTa Maccbl HaKNagHoro nucTa.

* 3HayeHus1 L, AaHbl OPMEHTUPOBOYHO M YTOYHSIHOTCS MO hopmMyrie Ha pucyHke .1 ¢ yyeTom
TOMNLWMHBI Kopryca (pybaLlku) 1 TONLWMHbI HaKNaaHOro McTa nNpu ero NCNonb3oBaHUK.
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Tabnuua N2 — OCHOBHblE pa3mMmepbl 1 MacCa CBapHbIX OMOPHbIX Jlan C yBeJINYEHHbIM

Boinetom no [OCT 26296 — 84 ana noABECHbIX BepTUKamnbHbIX annapaTtoB C
Tennounsonauuen
NcnonHeHnne 3

[G], Pa3Mprl, MM m.
kH Dg Mae’HtZ a b bl h hl Me,HI-('aee L, Lo* s|d A B t Kl
6,3|1000 — 1100] 80 |20|150(130|260|264| 25 |160|129,0 4 16| 210 | 355 8 |24
10 |1200 — 1300| 100 | 251160(140|275|280| 30 |170|134,5 230 | 380 | 10 |3,1
16 {1400 — 1500| 120 {30 |200|175|350(356| 40 |210|1625| 5 (24290 | 480 | 12 |5,8
25 (1600 — 1700| 145 {40 1240|215(425|433| 45 |260|206,0| 6 350 585 | 16 |11
40 (1800 — 1900| 175 |45 (300|270|525|535| 55 |320|252,0 s |35 430 | 720 | 20 | 21
63 (2000 — 2200| 185 | 50|330|295(570(582| 65 |350|271,0 470 | 785 | 25 | 26
100{2400 — 2600 225 |55 |365(330(635|651| 70 | 390 |306,0|10 530 | 880 | 30 |42
160{2800 — 3000| 275 | 65 |420|375|715|733| 80 |440 (344,012 421|590 | 990 40 57
25013200 — 3400| 350 | 70 |500(445|850(870| 100 | 520 |400,0| 14 700 | 1170 92

MpumeyvaHune — B tabnuue obo3HayeHo: [G] — gonyckaemas Harpyska Ha OMOpHYO nany,
D — BHYTPEHHMI AMaMeTp Kopnyca unu pyballukm (pasmepbl Ang cNpaBok), M — Mmacca OnopHON
nanbl 6e3 yyeTa Maccbl HaknagHoro nucTa.

* 3HayeHus L, faHbl OpUEHTUPOBOYHO U YTOYHSAOTCS MO hopMyrie Ha pucyHke .1 ¢ y4yeTom
TOMNLLMHBI Kopnyca (pybaLlkW) 1 TOMLWMHbI HAKMaAHOro NMCcTa Npyu ero NCNomnb3oBaHUK.




NMPUNOXEHUE L
(cnpaBo4HoE)

Tunbl, napamMeTpbl U pa3mMepbl MeLlanok

Kaxgein Tun mewankun (TM) nmeet ycnosHoe obo3HayveHue, KOTo-
poe ykasblBaeTcs undpamu, 1 pekomeHayeMoe OTHOLLEHNE BHYTPEHHE-
ro agnametpa kopnyca (D) n anameTtpa mewanku (d,,):

TpexnonacTtHasa — 01 (D/d,, = 3-6);

TypOuHHas oTkpbiTaa — 03 (D/d,,= 3-6);

nonactHaa — 07 (D/d,=1,5-2,5);

pamHaa —-10(D/d,=1,1-1,3).

Pasmepbl mewanku (puc. 0.1 — 0.4 v Tabn. .1 — O.4) onpegens-
I0TCS B COOTBETCTBUM C 3adaHHbiM muriom mewanku (TM) n duamem-
pom mewarnku d,, ¢ ucnonb3zosanvem ATK.24.201.17-90. Mewanka co-
OEPXUT HEpa3beMHYHO UnNn pasbemMHyto ctynuuy (puc. .5 — 0.6 n Tabn.
[0.5). Paamepbl cTynuubl ONpegenstoTcss Mo BHYTPEHHEMY AMaMeTpy
ctynuubl d; 1 BeicoTe cTynuubl he (tabn. 0.1 — 0.4).

JlonacTtb

b,>1,2d,

R ~ 0,625d,, roe d; — HapyXHbIN AuamMeTp CTynuubl
£=0,5(dy-dc); a = 3—5 Mm; ¢ =R - YR?-0,25(b,, - 2a)*; ¢, ~0,33d_
Pa3mepbl cTynuubl ykasaHbl Ha pucyHkax .5, [1.6 n B Tabnvue [.5

PucyHok [1.1 — TpexnonacTtHasa mewarnka tuna 01 (tabn. [.1)
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Tabnuua [1.1 — OcHOBHbIE NapameTpbl TPEXIONACTHbIX MeLlanok
Tuna 01 no ATK 24.201.17 — 90

Pa3mepbl, MM [T o m, KT,
dq KH-Mm, He Oo-
A (H9) he | Bn | Sn | e Gonee nee
180 36 0,011 0,76
200 25 40 40 0,016 0,82
220 44 0,02 0,88
250 50 4 0,03 2,35
280 56 0,05 2,57
320 64 0,06 2,68
360 72 0,08 2,87
45 70
400 80 0,10 3,40
450 90 0,12 3,90
500 100 0,16 4,45
560 112 5 0,20 51
630 126 0,28 13,3
710 142 0,45 15,0
60 110
800 160 0,60 17,1
900 180 0,80 20,0
1000 200 8 1,00 50,0
1120 80 150 | 224 1,20 55,0
1250 250 | 10 1,60 62,0
NMpumevaHne — B Tabnuue obosHayeHo: [T ] yp — AONYCTUMbIN
KpYTALLMIN MOMEHT; m — mMacca Mewanku; H9 — none gonycka Ha
pasmep
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McnonHeHuwe 1 (HepasbemHas mewwarka), dy = 80 + 400 mm

| §||

1<) <

Sa

NMonacTb d,
|
|
|
|

[unck Hepa3beMHbIN

Crynuua

ds = 0,5d,, HepasbeMHas
d, = 0,75dy
Sp = Sn

— P
saf KT b

1<) <

JlonacTtb

Ouck pasbemHbIn

Pa3mepbl cTynuubl ykasaHbl Ha pucyHkax .5, [1.6 n B Tabnuue [0.5

PucyHok 1.2 — TypbuHHas oTkpbiTas Mewwarnka tuna 03
(tabn.n.2)
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Tabnmua [O.2 — OcHoBHble napameTpbl TYPOMHHBLIX OTKPbITbIX
mMewanok Tuna 03 no ATK 24.201.17 — 90

Pasmepsbl, MM [T ko, m,
d, KH-m, He Kr, He
O (HO) he bn Sn | Gornee Gonee
180 40 36 1,17
0,06
200 25 50 40 1,50
220 44 4 0,08 1,70
250 50 0,10 2,90
280 70 56 0,16 3,20
320 45 64 0,20 3,72
360 90 72 0,28 6,7
400 80 5 0,35 7,8
450 a0 0,45 9,4
110
500 100 0,6 14,3
560 60 112 0,8 23,0
130
630 126 8 1,0 27,0
710 142 1,6 33,4
800 80 150 160 2,0 39,7
900 180 2,5 58,8
1000 90 200 10 3,0 77,4
1120 200 224 4,0 92,3
1250 | 100 250 12 6,0 155,0
MpumevaHne — B Tabnuue ob6osHauveHo: [T Jxp — AONYCTUMBIN
KPYTALWMWN MOMEHT; m — macca mewanku; H9 — none gonycka Ha
pasmep
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McnonHeHue 1 — HepasbeMHasa meluanka

dy, =710 = 1250 mm

Jlonactb Crtynuua HepaszbemHas

o ! co
%) —
I I ] c
I 1 FE T S —— o
[
1
1
| Pebpo xecTtkocTn
N i
S - {IN M= ——
; d, &
L
McnonHeHnne 2 — PasbemMHada meluarnka
dy = 1400 = 2240 mm
CTynmua pa3beMHasn
|
& d
N
o) B e e e e g = | | ey ——— — === 1. -
; o Pebpo
H I— JKEeCTKOCTUn

L= O,63dM, bg = 1,5bn, Sp = Sn

Pa3mepbl cTynuubl yka3aHbl Ha pucyHkax .5, [1.6 n B Tabnuue [.5)

PucyHok [1.3 — JlonactHasa mewanka tuna 07 (tabn. [1.3)
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Tabnvmua [0.3 — OCHOBHble NapameTpbl JIONACTHbLIX MeLlanok
Tmvna 07 no ATK 24.201.17 — 90

Pa3mepbl, MM [T Ikes m
kKH-m, '
dl He 60- Kr, HEe
dw (HO) he bn Sn ee Gonee
400 40 0,04 1,34
50 6
450 45 0,06 1,83
500 32 50 0,08 2,89
560 70 56 8 0,10 3,4
630 64 0,16 4,0
710 72 0,20 6,3
90
800 45 80 10 0,28 7,5
900 90 0,35 9,9
110
1000 100 0,45 12,0
1120 112 0,6 19,0
60 130 12
1250 125 0,8 21,0
1400 80 150 140 1,2 29,5
1600 180 160 1,6 37,4
1800 200 180 y 2,0 54,0
2000 90 220 200 3,0 64,1
2240 250 224 4,0 78,8
MpumevaHne — B Tabnuue obGosHaueHo: [T Jxp — AONYCTUMBIN
KPYTALWMWN MOMEHT; m — macca mewanku; H9 — none gonycka Ha
pasmep
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WcnonHeHue 2 (pasbemHasa mewanka), d,, = 850 + 3000 mm

O

b

AL—x
ISy

T
4+

—

"L

T

4+

Ons Kopnyca C 3J71JIMNTU4eCKUM OHULLEM

iA

MepeknagvHa
i B

JlonacTtb

CTyI'IVILl,a pa3beMHasn

Ons Kopnyca C KOHUM4EeCKMM OHULLEM

T

T
a = 0,5by
bz = 1,5bn
L =0,7d,,
r=0,152d,,
R =0,82d,,
Sp = 1,2s,
L]_ = 0,3dM

[na coeavHeHnst nonacter ¢ nepeknagnHamu ucnosne3oBaTtb 6ontel M12
2360 mm) mo FOCT 7798 — 70, ranku no
FOCT 5915 — 70, wawbbl no FOCT 13463 — 77 (Tabn. E.18). PacctosiHne ot
KpaeB nonactv u nepeknaguHbl 4O LEHTPOB OTBEPCTUI AnameTpoB 13 MM U
17 mm nog, 60nTbl NPUHATL paBHbIM 15 MM 1 20 MM cOOTBETCTBEHHO. Pasme-

<

(dw

d ]
A L = lA
bn o
& & | = MepeknagnHa
BL H =% et I; is
r |
q rﬂ:_> JNlonactb
I "'a
° T c a pasbemHa
45 +:+. Tynuua pasbemMmHas
A; A Pebpo xectkoctu
Sle { )
& | s
9 B-B
=t

2240 mm) n M16 (dw

>

pbl CTyNMUbI YKa3aHbl Ha pucyHkax [.5, [.6 n B Tabnuue 0.5

PucyHok [1.4 — PamHble mewanku Tuna 10 (tabn. 4.4)
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Tabnuua [0.4 — OcHoBHble NapamMeTpbl paMHbIX Melanok Tuna
10 no ATK 24.201.17-90

Pa3mepbl, MM [TIkp,| m,
d kH-m, [Kr, He
dM ! hc Hl HM1 HZ* HMZ* bn Sn HE 6o-
(H9) bonee| nee
850 850 800 | 400 60 8| 0,6 18
900 900 19
950 90 950 360 | 900 | 450 20 0,8 52
1000| 45 1000 26
1060 100 1000 | 500 80 10| 1,0 58
1120 110| 1060 36
1180 105 1100| 550 1,2 17
1250 480 |11200| 600 100 1,5 54
1320 1250 | 500 {1300 | 650 12 2,5 58
1400| 60 (130 550 {1400| 700 2,0 59
1500 1400 | 580 |1500| 750 | 110 o5 73
1600 1600 | 800 ’ 75
1700 1600 | 600 1700| 850 120 14] 70 104
1800 150 630 1800 | 900 130 ’ 139
1900 80 1800 1900 | 950 8,4 | 163
2000 710 2000|1000 140 10.0 175
2120 180! 2000 2100|1050/ 150 ' 200
2240 2200|1100 160 16| 12,0 | 230
2360 2240 800 2300|1150 16.0 254
2500 200 2500|1250 180 ' 341
2650| 100 2500 — | — 20.0 390
2800 220 1000 — — 20018 ’ 410
3000 250| 2800 — | — 220 24,0 | 460
Mpumeyvanusa: 1 Ons dy = 1600 + 3000 MM B 0O6OCHOBaHHbIX Cryvasx
JOMyCcKaeTca YCTaHOBKa BTOPOW CTynuubl C nepeknaguHamu. PacctosiHne
Mexay SpycoM nepeknaguH Ansi MeLwanoK NoA SnnMnTUYEeCcKoe AHMWLIE Mpu-
HaTb — 0,5(H1— Hwt), Ans mewwanok nog koHnyeckoe axuile — 0,5(Hz— Huz).
2 B Tabnuue o6o3HayeHo: [T ] kp — HOMYCTUMBIA KPYTALLWA MOMEHT,;
m — macca Melwanku; H9 — none gonycka Ha pa3vep
* Pasamepbl pekoMeHayeMble
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HepasbeMHble PasbemHble

d, de
3otB.03 | C % 45° . <
| { 2 dackn 3] LN 5
Nl i
< ! Gt
o ! |
i | VN A
' C X 45°
A-A 2 dackm
d1+t1 R
!
4 /1 1!
:T" — !._ - N
=] @ =% ©
K7 o

PucyHok 1.5 — Ctynuupbl mewanok no ATK 24.201.17 — 90

(tabn. A.5)
I8

NcrnonHenne 1 NcnonHeHwne 2

a=dg+1mm

i - :
1 -6o0nt no FOCT 7805-70; 2 — wawnba no FOCT 13463 - 77 (tabn. E.18); 3
—ramka no FOCT 5927 -70

PucyHok 1.6 — KpenneHue cTynuu meLuarnok Ha Barny
no ATK 24.201.17 — 90 (tabn. [.5)
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Tabnwuua 1.5 — OcHoBHble pa3mepbl cTynuy, mewwanok no ATK 24.201.17 — 90

dy | p |ditty) by Tmndn;;emh;nkw do | ds | dol ds|ds|dy| ds |clcy|colhy|holty]®
c \ 2 3 4 5 6 7 8 1 2 1 2 1 2

(H9) (H12)(H11) 01 [03;07;10

MM HP P MM

2514071283] 8 |60]55 40 18 55

321200358 10 L= 60| — | 48 | —|25]60]| ~ N R
70 65 M6

80

45190 149.0| 14 19055 75 [ g | 60 35| 75 o 2[50] oy [ 55 | 8 |16 [ g
110 12 32|13 70

60 [130]66.4| 18 [140/19°/110| g0 | M8 50 |105 808025 10|22 |65
i e S R

80 [1=5188.4| 22 125|130/ 105, | 32 | 13 | 68 |125| M12 100 o5 | 70
200 140|115 78 [135 130 |28/ 12

90 [220]99.4| 25 150 N 75
22 - |- = 7 lse 17| 7| T |me| FE0 -

100{220[110,4 28 160|170(128/M10 88 [150 130/1 581 30| 15 [35] 80
250 _ — 1 - — 1 - 160 _

MNpumeyaHne — B Tabnuue obosHauveHo: HP — HepasbemHble cTynuubl; P — pa3bemHble CTynuupbl;
H9, H11, H12 — nonsa gonyckos Ha pa3mepbl. * he = 50 MM Ana Typ6GUHHBIX MeLuanok d,, = 200 1 220 mm




NMPUNOXEHUE E
(cnpaBo4HoE)

Tunbl, napameTpbl U pasmepbl 3IEMEHTOB Np1MBoAa
Bbi6op TUna npuBoAa Ans annapara

Anmapathl ¢ MeIajJKaMu NpesiaraeTcss KOMIUIEKTOBATh MIPUBOJAMU THIIOB
1 u 2 (1abn. E.1). IlpuBojx BHIOMpPAETCS B COOTBETCTBHU C YACHIOMOU 8DAUCHUsL
mewanku Ny, nompebdasemoti mowpocmoio Ny 1 pabouum oaenenuem Ppy,s B KOPITy-
ce armapara.

Breibop Tumopasmepa TOpUBOAa PEKOMEHIYETCS BBIIONHATE B TO-
CJIeI0BAaTENIbHOCTH YKa3aHHON HIDKE.

1) o omacnoctn paboueil cpeibl, BeIUUMHE NABIEHUS PAbOUEro Ppyg, &
TaKOKe 110 YacTOTe BPaIlleHUs Bajla MEIAIKH Ny, yCTaHABIUBAETCS THII YIUIOTHEHUS
(tabmn. E.1), KOTOpPbIM KOMILJICKTYETCS IPUBO/I.

Topyosvimu ynnomuenusmu (puc. E.10 u tabn. E.13) xomrekryrores arn-
maparsl, IpeJHa3HaYeHHbIE Ul HEWTPAIBHBIX U SIOBHTHIX, TOKCHYHBIX, B3PHIBO-
OTACHBIX U MOYKAPOOMACHBIX Cpell ¢ TeMnepatypoii 1o 250 °C u paboraroriue npu
M30BITOYHOM JAaBjieHuH 10 2,5 MIla. [{ns Gonee BBICOKHX TEMIIEpaTyp MO yIUIOT-
HEHHE YCTaHABIMBAETCS OXJIAXIAIOIIee YCTPOICTBRO.

2) Ilo notpebnsemMoil MoLHOCTH Ha nepeMemiuBanue N, 1 4acToTe Bpale-
HUs Baja memanku N, (tabn. E.2) npedsapumenvro moaGupaercst THIT IPUBOAA C
Ommxaiiiei 6oablel HOMUHAIBHOW MOIHOCTBIO 3eKTpoaBuratess N,,.

IpuBon tuna 1 (puc. E.1) npeanoyTuTesHO MPUMEHSTh B UCIIONHEHHUAX 3
i 4, KaK KOHCTPYKTUBHO 00J1ee MPOCTHIX.

3) ITo HOMUHAIBEHOI MOIIHOCTH dNeKTpoaBUraTeis N, 1 4acToTe BpameHus
MeIIaKy Ny, JUI BBIOPAaHHOTO TUIA MPUBOAA YTOYHAETCS €0 YCTPONUCTBO U OCHOB-
HBIE pa3MephbI:

- 14 NpHUBOJA THUIA | YCTaHABIMBAETCS Munopasmep MOTOP-PEAyKTOpa
(tabu. E.3), mpeacraBisitoriero coboil euHbINA arperart, KOTOPbI COCTOUT U3 3JIEK-
TPOABUraTeNs M IUIAHETapHOTo peaykropa. ITo Tumy MOTOp-penykTopa onpenens-
I0TCSL KOHCMpYKmMugHsle pasmepbl npuBoja tuma 1 (tabm. E.4).

- it puBoaoB tuna 2 (puc. E.2) ycraHaBIMBaeTCs munopazmep MOTOP-
peaykropa (tabn. E.6), conpsnkEHHOTO € JOTOIHUTEIBHBIM PEAYKTOPOM C LIMIIHH-
Jpuyeckoi koco3y6oit nmepenaueii. [1o THIy MOTOp-peyKTOpa ONMPEAETAIOTCS KOH-
cmpykmueHvle pa3sMepsl ripuBoja tumna 2 (tabi. E.7).

4) HoMmuHaneHas MOLIHOCTH deKTpoaBuratens N, mommkHa OBITH mpoBepe-
Ha C YYETOM IOTEPh Ha TPEHHUE B AIIEMEHTaX MPUBOAA!

N, =N, =N, /(n:N2N3Na),

rae N, — pacueTHass MOIHOCTB JJIEKTPOIBHTATEILS;
11— KITJI noqmmmHuKoB, B KOTOPBIX KPEIHUTCS Bajl MEIIAJIKHY;
N2 — KIIJ, yuuTsiBatonuii moTepu B yrjaOTHEHUH;
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N3 — KITJ] xoMrieHCHpYIOIIeH yIpyroi BTYJI0YHO-MABIEBONH MY(THI;
14 — KITJI Mexann4eckoil nepegayy IpuBoOAa.

3nauenus KIIJl npunumarorcs no tabnune E.14 nocne yrouHeHus, U3 Ka-
KHX YacTeil KOHKPETHO COCTOUT MEXaHHUECKUU TPUBO/.

Eciu ycnoBue N, > N, He BBINONHAETCS, TO HEOOXOAUMO BEPHYTHCA K
nyHKTy 1 1 cHOBa 1o Tabmune E.2 BEIOpaTh NpHBOJ ¢ OOJIBIIEH MOIIHOCTHIO 3JICK-
TpoaBurarens. ClieyeT yIuThIBaTh, YTO IPH Mepexoae K OoNbIlei Ha OfHY CTY-
[IEHb MOILTHOCTH JBUIATEIsI MOXKET U3MEHUTBCS TUII IPUBOJA.

5) B cooTBETCTBUU C BBIOPAHHBIM THIIOM MOTOP-PEIYKTOpAa yCTaHABJIHMBAa-
I0TCs rabapuTHBIE U IPUCOEIUHUTENbHBIE pa3Mephbl IPUBOJA: I IpUBoja THma |
(puc. E.1, Ta6n. E.4 u E.5); nust npuona tuma 2 (puc. E.2, Tabn. E.7 u E.8).

ITo pucyHkam u TabNUIaM ONPENEISAI0T COCTaBHBIE YaCTH, UX TEXHUUECKUE
XapaKTEePUCTHKU M BCE OCHOBHBIC Pa3Mephl IIPUBOJA, B TOM 4YHCIiIe auamerp d Bama
Memanky. st BHIOPaHHOTO TUIA MOTOP-PEAYKTOpa ONPENeNSIoT JBa 3HAUECHUS
IraMeTpa Bajla MeIIANKH (BHa4aje CliefyeT NPUHATh MeHbllee 3HaueHue). s
IIpUBOJA TUMA 1 OmpenessioTcs AUaMeTphl HWINHIPUYECKUX KOHIIOB Baja cO CTY-
MEHYATBIM TIEPEXOIOM Ul OCEBOW (PHKCAIMU HACA)KUBACMBIX JICTANICH: BEPXHUIMA
KOHEI] IO/l COEJIMHUTENIBHYIO HOTyMY(TY Oy ¥ HIKHUH KOHEI[ IIOJ CTYIHUILY Me-
manku d;.,. B 3aBUCHMOCTH OT peKOMEHIyeMbIX pa3MepoB d CIeayeT IPUHSITS:

d, Mm 50 65 80 95 110 130
Oy MM 40 50 65 80 90 110
dier, MM 40 50 65 80 90 110

Jnst mpuBoja THMA 2 Banbl B NOTyMy(Tax COSIUHSIOTCS MO KOHYCY HIIH I10
LIMHAPY Oe3 CTylmeHYaToro nepexona anamerpos (puc. E.4), a npu coeanHeHnH
BaJIa CO CTYNHUIIEH MEIIAIKU UCTIOJIL30BaTh TA0JHILY BBIIIE.

Ecnu okaxercs, 4To B npuioxeHnu J{ oreepcrue d; B CTYHHIE MEIIAIKH 110
ATK He cOOTBETCTBYET TaOIIMYHOMY 3HAUCHHUIO Ui, TO B MELIANKE CIIEAYyeT MpH-
HiTh O; = di; ¥ M3MCHHUTH B CTYIHMIC pa3Mepbl CEUCHHS I1a3a IMOA ILUIOHKY IO
tabiuue 11, ocTaBuUB qpyrue pa3Mepbl MeNIaIku 0e3 H3MEHEHUIH.

6) YcranaBnuBaercs THII My(QTHL

IlpuBoxy THma | KOMIIIEKTyeTCS CTaHZApPTHOH YIPYroil BTYJIOYHO-
nanbiieBoit Mmydroit (puc. E.3, tabmn. E.9).

IpuBox THma 2 KoMIUIeKTyeTcs (QuanueBoit wmydToit (puc. E.4,
tabs. E.10) ¢ KOHHYEeCKMMH KOHILIAMH COCAMHSEMBIX BAJIOB, & P HEOOXOIHUMOCTH
nepenaBaTh OONBIIMN KPYTAIIMA MOMEHT JUIsl BBIOPAHHOTO JAWaMeTpa Baja Mela-
KM HCTIOJIB30BaTh [IPOJI0JIbHO-pasbeMHyt0 Mydry (puc. E.5, Tabxn. E.11).

7) Pa3mepsl MydThI onpesensior o quamerpy Baia d mpruBoJa U mpoBeps-
IOT 110 BEJTMYMHE KPYTSIIET0 MOMEHTA.

Mydter nzrotanmuBarot u3 crand 40 mo FOCT 1050 — 88 u ycTaHaBnuBaroT
Ha LUUIMHAPUYECKUE WIM KOHMYECKUE KOHIbl Baja PEAyKTOpa M Balla MELIAIKH
(puc. E.3, E.4, E.5). Jlnst mepeaun BpameHHs OT Baja K MOIyMy(TaM HCIOIb3YIOT
npusmaTnyeckue wnoHku (puc. E.6, Tabn. E.14).
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Tabnmua E.1 — Twunbl u obnactb nNpUMEHeHUs NpPUBOAOB NS annapaTtoB C
nepemeLlMBaoLLnUMmn YyCTPONCTBaAMMU
Tun u Tun u JaBsneHve B WUcnon- | Ppas™,
XapakTepuctuka| YnrIoTHEHUN, HeHue |Mlla, He
XapakTtepuctuka npmsoaa
YNIIOTHEHNSA Mlla, He Bonee |npuBoaa| Gonee
1 -  TunoBo# MOTOp-peayKTop c
BEpPTMKANbHbIM  BbIXOOHbIM  BanoMm MU 0,6 3 0,6
ynpyron  BTYNOYHO-NanbLeBOM  My(TON,
KOTOpasi coeauHseTcs ¢  BanoM MeLlarnku,
obecneunBaeT HanpaAmykw Heobxoaumyro 25 4 16
YacTOTy BpalleHMs MeLlanku B guanasoHe ' '
n=16 - 315 06/MnH
T3 — gBolHoEe
2 —  TvnoBow MOTOpP-peayKTop c TOpLIOBOE
BEpPTUKAmNbHbIM  BbIXOAHBIM BarioM M C 0.6 0,6
BCTPOEHHOW UUMHOPUYECKON nepenadven,
KoTopas AOMNOMHUTENbHO NMoHmxaeT 1
CKOPOCTb  BpalleHWst BbIXO4HOrO Bana,
obecneunBaldT 4epe3 XKEeCTKylo  MyqdpTy 25 25

HeoOXoAMMyl0 4acToTy BpalleHust Bana
MeLllanku B guanasoHe n = 25 — 315 o6/MuH

M pnMmedyaHune — B Tabnuue o603Ha4YeHo: n —vyacTtoTa BpalleHnda BbIXOOHOro Barna npmeoaa.

* MakcumansHoe JaBlieHne B annaparte orpaHn4mnBaeTcd TunopasMmepom noaLlunnHUKOB Bala Mellarku
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Tabnuua E.2 — Pagbl MOLLIHOCTEN M YacTOT BpalleHnsa npueogos tuna 1, 2

Mo HomuHanbHasa YacToTa BpallleHVs BbIXOQHOro Bana npueoaa, 06/MuH*
HocTb, 16 | 20 | 25 | 32 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200 | 250 | 315
kBT Tunel NpnBoAOB
075 | 1 - -1 -]-1-1-1-
1 —
15 | - 2
3,0 2 | 2 | 2 1
2 | 1] 1 1| 2
5,5 2 1
1 2
75 |, -
11,0 2 | 2 2
1 1 2
15,0 1|11 1 E -
18,5 1 1 1| 1
220 | - 2 | 2| 2] 2 2 2 | -
2 2
300 | 1 L, 1 1|1
370 | - 1|1 2 1| 2 | -
1| - | 2 1 2
45m | 1 2 1|1

* dakTnyeckasi YactoTa BpallleHUs1 BbIXOAHOIO Bana MOXeT oTnunyaTtbes He 6onee Yyem Ha 10%.
** B npuBoge Tuna 1 npu YactoTe BpalleHus BbixoaHoro Bana 40 o6/MyH MoLWHOCTL anekTpoasuratens 13 kBT.

*** B npuBoge Tuna 1 npu YactoTe BpalleHust BbixogHoro Bana 25, 100 06/MUH MowHOCTb anekTpoasuratens 40 kBT




McnonHeHne 3 I McnonHeHne 4

Ppaﬁ <0,6 MlMa ; PpaG <1,6 Mla

H,

H,

Kpbliwka kopnyca

BobblLLka

1 — MOTOp-pefykTop nfaHeTapHbli; 2 — CTOMKa MpuBOAa;
3 — mydta (puc. E.3); 4 — ynnotHeHue (puc. E.6); 5 — Ban mewlanku;
6 1 7 — BEPXHAS N HUXHASA onopa Bana

PucyHok E.1 — lNpuBopg BepTuKanbHbIn TUNAa 1, ucnonHenne 3 u 4
(tabn. E.3 — E.5) c ynnoTtHeHnem TopuoBbiM Tvna T3
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Tabnuua E.3 — Beibop moTop-peaykrtopa ans npmeoga tuna 1

Mow- HomuHanbHas YyacToTa BpalleHusi BbIXOAHOMO Bana npuveoda (MoTop-peayktopa), 06/MuH*
HOCTb
Aasura- 16 20 25 32 40 50 63
Tens,
kBT O603Ha4eHe MOTOp-peayKTopa
0,75 MMO2-10
MMNO2-10 MMNO2-10 -
15 - MMO2-10
3,0 MMO2-15 - - - MMO2 -10
MMNO2-18
55 MMO2-18 MMO2-15 -
P MMNO2 -15
' MMo2-18 MMo2 -15
11,0**| MP3-315 MP3-315 MP2-315
MMNO2-18
15,0 MP2-315 MP2-315 MMO2-18
MP2-315Y
18,5 MP3-500 MP3-500 MP2-315 MP2-315
MP2-315Y
22,0 - MP3-355 - - -
30,0 MP3-500 MP3-500 MP2-500 MP2-315Y MP2-315Y
MP2-315Y
37,0 - MP2-500 MP1-500
MP2-500 - -
45** | MP3-500 MP3-500 - MP2-315Y

* QakTnyeckasi YactoTa BpaLLeHUs BbIXOAHOIO Bara MOXeT oTnmyaTtbes He 6onee yem Ha 10%.
** [Ina moTop-peayktopa MP2-315 npu yactoTe BpaweHns 40 o6/MnH MmowHocTh anekTpoasuratens 13 kBT.
*** [Ina moTop-peayktopa MP2-500 npu yactoTe BpalleHusa 25 o06/MrH MoHOCTL anekTpoasuratens 40 kBT.
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MpogomkeHne Tabnuupl E.3

Mouu-
HOCTb
nBura-
Tens,
kBT

HomunHanbHasa yacToTa BpalleHUs BbIXOAHOro Bana npmeoaa (MoTop-peaykropa), 06/MuH*

80

100

125

160

200

250

315

O6o3Hay

eHWe MOoTop-peaykTopa

0,75

15

3,0

55

7,5

11,0

15,0

Mro1-10

MIo1-10

MP1-315

MMO1-10

MIO1-10

18,5

MP2-315

MP1-315Y

MP1-315

22

30

MP2-315

MP1-315Y

MP1-315

MP1-315

MP1-315

MP1-315

MLI®

37

MP1-500

45

MP2-315Y

MP1-500

MP1-315Y

MP1-315Y

MP1-315Y

MP1-315Y

MP1-315Y

MP1-315Y

* QakTnyeckas 4YacTtoTa BpalLeHUs1 BbIXOAHOMO Bara MOXeT OTnnvaTtbes He 6onee yem Ha 10%.
** [Ina moTtop-peayktopa MP1-500 npu yacTtoTte BpaweHnst 100 06/M1MH MOLLHOCTL anekTpoasuratens 40 kBT.
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Tabnuua E.4 — OcHoBHLIE pa3mepbl U Macca npueoga Tvna 1, ucnonHexwni 3 n 4

Pasmepbl, MM -
2[5 8
MoTop- b VMcnonHeHve g g 5
penykTop d dp* tp* D, | D, 3 D4 H]_* H, | Ha [0 3nd hz h3 S do z|&|cw©
(H9) =32 2
£, hy
MMO1-10; | 50 | 40
MMNO2-10 65 30 540|500| 430 [410|1100|525|475|350| 300 84 23 500
MMNO2-15; 65 | 50: 400 |30 |
MP1-315; ' 16 900
MP1-315Y | 80 85 1450 BREE
MMO2-18; 680(630| 545 |515 650 450| 600
MP1-500; | 95 | g.| 30; 1675 520 1300
MP3-315; 95’ 130; 35(10/18
MP2-315; 145 500 27
MP2-315Y |110 1820 | 1700
MP3-355; 110 960(900| 800 |760 950 720| 800 | 535 10(90
MP2-500; '|145 40 20
MP3-500 | 130|125 2045 2200
Mpumevanua:* 1) Ona pegykropa MMNO2-18 npuHaTe dp = 80 MM; aAnga peayktopos: MP2-315, MP2-315Y,
MP3-315, MP1-500 npuHaTb dp = 90 MMm; anga pegyktopa MP3-355 npuHaTb dp = 110 MM; ANS peayKTopos:
MP2-500, MP3-500 npuHaTb dp, = 125 mm. 2) na pegykropos: MIMNO2-15, MIMNO2-18 npuHaTh & = 50 mm;
ana pegykropoB: MP1-315, MP1-315Y npunate {p = 85 mm; gna pegyktopos: MP2-315, MP2-315Y,
MP3-315 npuHath £p = 130 mm; ang pegykropa: MP1-500 npuHATh {p = 145 mm.
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Tabnwuua E.5 — Beicota H MmoTOp-penykTopoB Ast npmBogoB Tuna 1

YacToTa BpalleHnd BbIXOOAHOro BaJjia npmneoaa, 00/MUH*

Mouwy-
HOCTb, 16 20 32 40 50 63 80 | 100 | 125 200 | 250 | 315
KBT H, MM, He Bonee
0,75 | 620 - - -
620 620 -
1,5 - 620
3,0 | 820 | 820 - - 620 -
635 635
55 (1090|1090 820 - - 635 -
820
7,5 1090
1160 820

11,0** 1160 970 -

1110|1110(1190 -
15,0 | 1320 1190 1045| 970 -
18,5 | 1425|1425 1170|1170({1110|1110|1110(1010| 1045 970 | 970 | 970
22,0 — 1065 1145 - - - - 1010 - - —
30,0 [1510(1510 1340|1175(1170|1170|1170 1140|1110(1110
37,0 — 11365 1135|1265(1205|1205| - 1110| - -
45*%** 11635 | 1635 — |1175(1175| 1265 1050|1050 | 1050

* QakTnyeckasi YactoTa BpalleHUs BbIXOAHOMO Bara MOXeT oTnudaTtbes He 6onee yem Ha 10%.
** [pun yacToTe BpaleHnsi BbixogHoro Bana 40 o6/MUH MoLHOCTL anekTpoasuratens 13 kBT.
*** [pn yacToTe BpaLleHns BbixogHoro Bana 25, 100 o6/mMnH MowHoCTe anekTpoasuratens 40 kBt
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BobblLka <—D3 D, A-A D,

1 — MOTOp-pedyKkTop nnaHeTapHbld; 2 — peaykTop UMNMHOPUYECKUIA;
3 U 8 — BepxHAsS U HWKHSS oropa Bana; 4 — cCToWka NpWBOAA;
5 — mydTa dnaHuesas wnu npogonbHo-pa3bemHasa (puc. E.4, E.5);
6 — Ban Mewarnku; 7 — ynnoTHeHue (puc. E.6)

PucyHok E.2 — lNpuBog BepTuKanbHbIN TUNA 2, UCNOMNHeHne 1
(tabn. E.6 — E.8) c ynnoTHeHnem TopuoBbiM Tvna T3
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Tabnuua E.6 — Beibop moTOp-peaykTopa ans npmeoga tuna 2

yoifl; HomuHanbHasa YactoTa BpaleHust BbIXOQHOMO Bana npueoda (Bana meluanku), o6/mMmuH*
Asura- 25 32 40 50 63 80
TEend,

kBT O603Ha4eHne MOTop-peaykTopa

0,75 - -

15 MIMO2-10/32 MIMO2-10/50 MMO1-10/125

3,0 MIMO2-10/50 -

MIMO1-10/125
55 MMO2-15/32 MMO1-10/125
MMO2-15/50 -

7,5 MIMO2-18/32

11,0 MP1-315/100
15,0 - - MP1-315Y/100
18,5 - -

22,0 | MP2-315Y/32 MP1-315Y/125 | MP1-315Y/125 | MP1-315Y/125 | MP1-315Y/125
30,0 MP2-500/32 -

37,0 MP2-315Y/50 — —

45 MP2-315Y/63 | MP2-315Y/63

Mpumevanne: B o6osHaveHun moTop-pedykTopa nocne crewa (/) ykasaHa HOMMHanbHas 4YacTtoTa BpalleHust
BbLIXOAHOrO Bana MoTop-peayKkTopa, Np, 06/MuH.

* QakTnyeckas YactoTa BpalleHUs BbIXOAHOMO Barna npvBoga MoXeT oTnunyaTbest He 6onee yem Ha 10%.
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MpogomkeHne Tabnuupl E.6

Mouwu-
HOCTb
nBura-
Tens,
kBT

HomuHanbHasa YacTtoTa BpaleHus BbIXOQHOIO Bana npusoda (Bana mewuanku), o6/MunH*

100

125

160

200

250

315

O0bo03HayeHne m

oTOp-peadykTopa

0,75

15

3,0

55

7,5

MMO1-10/125

11,0

15,0

18,5

MMO1-10/200

MMO1-10/200

MLI®/400

22

MP1-315Y/125

MLI®/315

MLI®/355

MLI®/355

MLI®/315

MLI®/315

MLI®/315

30

MP1-315Y/160

MP1-315Y/160

37

45

MP1-315Y/200

MP1-315Y/200

MLI®/280

MpumeuyaHne: B oGosHayeHUM MOTOp-pedykTopa nocrne crnewa (/) ykasaHa HOMWHanbHas YactoTa BpalleHUs
BbIXOZHOIO Bana MOTOp-peaykTopa, Np, 06/MUH.

* GakTnyeckasi YactoTa BpalleHUsl BbIXOAHOIO Barna npyMBoga MoXeT oTnunyaTtbecs He 6onee yeM Ha 10%.
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Tabnuua E.7 — OcHoBHLIE pa3mMepbl U Macca NpMeoga Tmna 2, ucrnonHexme 1

Pasmepbl, MM

=
MoTop- B, b R, % §§
PEAYKTOP | g | B | Hy | H, |Dy| D, (1o D¢ [Lu| L | Lz | P [halhsl ha | & | 2o 6o.|S|do|Z| & & 2
nee nee =
MM01-10: | 50 230|110 340
MMO2-10 630 | 630 |1150[390|350|300 (280 235|645 |25 8 270| 400 [230|14/18| 6 |80| 400
310
65 290|140
MMO2-15: 390
MP1-315; 770 | 750 |1375[540500|430 (410 280| 775 |30 350| 480 [260(16(23 700
MP1-315Y | 80 360
72
MMO2-18; 10 8
MP1-500; |95 350|170 35 1100
MP3-315; 940 | 850 |1660(650/600|530 (500 350| 870 370/420| 800 |305/18|26
MP2-315; —
MP2-315Y
110 1600
MP3-355; 1100 900 |2225 430/210[450| 920 |40| [375|  |1100[390 90
MP2-500; 960/900(820(780 12720 20(35|12
MP3-500 |130/1490[1100|2440 510|250[550(1120 380 [1300525 2200

MpumevaHune — B Tabnmue 0603Ha4YeHo: z — KONMYECTBO OTBEPCTUI, HI9 — none gonycka Ha pasmep
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Tabnuua E.8 — Beicota H npuBoaa tvna 2, ucnonHexuve 1

HomuHanbHas yactoTta BpalleHnA BbIXOOHOro Basia npmneoaa, 00/MUH*

Mouwu-
HOCTb,| 25 32 40 50 63 80 100 125 160 200 250 | 315
kBT
H, MM, He bonee
0,75 - — _
1400 - 1400 _
1,5 1420
1420 | 1420
3,0 1540 | 1540 | 1540 - - - - 1200
55 1860 1800 1560 1250
— 1560 | 1560
7,5 2250 1860 -
11 1960 1560 | 1560 1640 | 1640
15 - - 2090 - 1630 1630
18,5 - - - - -
22 2520 2300 | 2170 | 2605 | 2060 | 2130 1740 1740 1740
30 2750 - 2170 | 2170 - -
37 2510 - - 2270 | 2270 - 1900
45 2640 | 2550 2210 | 2210 -

* PakTnyeckasa yacTtoTa BpalleHna BbIXOOAHOIo Basia MOXeET OTIIN4aTbCA HE oonee yem Ha 10%




Ban
1 peaykTopa dp 11
- 12
[
3
4 do dB
5 ds dn
-/ < Z nanbues
o o ! A
T o
' - ! <
! o
| S
: =
o / [ | -
- —
- §| 2 d5 .
6 |
7 =5
8
9
Ban
13 MeLLanku
d6= da Z=8npu d;=40mm
do=dg+1 mMm Z=10npn d;>40mMm
fu=L,-(10+20) Mm
D

1, 2 — nonymydThl; 3 — naneu; 4 — rodopupoBaHHasa pe3nHoBas BTYN-
Ka; 5 — BTynka pacnopHas; 6 — ranka no F'OCT 5927 — 70; 7 — wanba
npyxuHHas no FOCT 6402 — 70; 8 n 9 — raika kpyrnas Lwnuvuesas no
FOCT 11871 — 88 u wanba crtonopHas MHoronandatass no FOCT
11872 — 89 (Tabn. E.15); 10, 11, 12 — wanba koHUeBas AN TOPLOBO-
ro kpennexusa nonymydTsl, oBa 6onta no FOCT 7798 — 70 u ctonop-
Hasi nnactuHa gns 6onTtoB (Tabn. E.16); 13 — wnoHka npuamaru4e-
ckas no MOCT 23360 — 78 (puc. E.7)

PucyHok E.3 — CoeanHeHune BanoB ynpyron BTYNO4YHO-
nanbueson MmydTown (Tabn. E.9) B npuBoge tmna 1
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Tabnmua E.9 — OcHOBHble pa3mepbl M Macca Ynpyrmx BTYMNOYHO-NanbUeBbIX MydT MO
FOCT 21424 — 93
Pa3mepsbl, Mm m,
o = | kr,
) dy,|dp, T | he
(:) d ﬂ ﬂ dH D D]_ D2 D3 dB dn d2 d3 d4 d5 LM L]_ L2 L3 E [1 82 83 84 85 S b t |_“ 60_
é m6| k6 nee
50|40 | 40 [M39%1,5(170({120| 80 | 85 |32|18| 65 |28|25|M12 35(24(18(28(3 0,5|11,8
226|110| 82 | 65 |25
50| - |M48x1,5 90 (100 75 64,5/ 9 23,8
65 220(160 45|25——34|32 50|30{26(40 1,0
- - 110|120 90 286 28,7
65 140{105 33
80| 65 M64x2 120|130 100 288 85 31,6
— M20 — 4
80 36,1
95|80 —— M76x%2 |250(180 50|28 38(36 55|34(28(45| [8(6,0|11|2,0
1 90 130|140 110 348|170|130 105 35 38,5
110/ 90| 90 | M85x2 40,1
95| 80 80 | M76x%2 66,8
90 | M85x%2 [320|230|150|165(63|35(130|50(48| M24 |350({170|130(105|35|65|40|34|55| |10(7,5|14|4,0(69,7
110/ 90 | 90 | M85x2 5 71,6
100 M95x2 136
130110 400(290(200|215|80|45|180({60({58| M36 |432|210|165|140|40|80|44(36(71| (12/9,5|18|8,0
125/M105x%2 143
MpumevyaHue — B Tabnuue ob6o3HayeHo: T — HOMMHANbHBLIA BpalLlaloWMn MOMEHT; M — macca MydThbl;
d — guameTtp Bana Mmewanku; H7/k6, H7/m6 — nocagku B COeAMHEHMSX Bana pegykropa W Bana Meluanku ¢
nonymydTamu; UCnonHeHne 1 — pactouka uunuHapuyeckas nof ANuHHbIN koHel, Bana no FOCT 12080 - 66




—
d; !
Z 6onTos : 5 -
dy 2
B YL A 77 2
[L1] P 4
© Ny 2 : I = : =
o I 1 : —
N =
i N L] 3
4 XN \
1T SN \ -
5 _|§ \ i 1
=
N %\
= ) \Vcnonuexve 2
o \E’\ \ (<1:10)
/ "
d crnonHexne 1
Ly = 2L, +10 MM Ds Q
D,

1, 2 — nonymyThl; 3 — Ban mewanku; 4 — 6ont no FOCT 7805 — 70;
5 — ramka no FOCT 5927 — 70; 6 — wanba npyXuHHass no
FOCT 6402 — 70; 7 n 8 — ravika kpyrnas wnvuesas no FOCT 11871 —
88 n wanba ctonopHas mHoronanyatas no FOCT 11872 — 89 (tabn.
E.15); 9 — wnoxka no FOCT 23360 — 78 (puc. E.7)

WcnonHeHne nonymydTbl: 1 — pactoyka nog UMNUHOPUYECKUN
KOHel Bara, 2 — pacToyka nog KOHMYEeCKMI KoHel, Barna.

OnvHa wnoHkm Ly = Ly — (10 +20) mm

PucyHok E.4 — CoeanHeHne Banos cdnaHueBon MydTon
(tabn. E.10) B npuBoge tmna 2
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Tabnuua E.10 — OcHoBHLIE pa3mepbl U Macca onaHueBbIX NONyMydT

3|2 Pa3mepbl, Mm
=53
Q3 GI’ T, m,
S 2|5 dy, ds, kH-m| Kkr
s 5 5 d m dH D Dl D2 D3 d2 @ b I—l L2 L3 { [1 [2 85 d5
EIS m6 h7
1 40 80 6,7
1 > 50 —— M39x1,5|190|150|110 o 80 | 90 110! 82 | 65 25222 60 M12 0,5 7.9
X
2 1 65 50 | Md8x1,5 220(180(130 105|120 6 25— 75 1,0 9.0
2 — |M52x1,5 13,2
1 65 160 120 140|105| 85 (32— 16.1
B 80 — M64x2 M16 25’3
3 260220 135|150 28(28| 80 2,2 :
1 80| M76x%2 180 1 24,5
> 95 — MB0x2 160 170|130(105 35_ 232
4 %110 9_5 M90x2 |340|280 ;gg 165|180 1 32 95 50 jji
1 110 240 190 210(165(140(40 36136 M20 50,6
5 7130 —| M105x2 380|325 2701230 190|210 5012001160145 100 10,0 728
MpumevaHusa:

1) B Ttabnuue o60o3HadyeHo: T — HOMMHAIbHbIA BpaLLaWMin MOMEHT; Z — KOnn4yectso 6onTtoB; m —
macca nonymydTbl; H7/m6 — nocagka B coeavMHeHumn Bana mewanku n nonymydtel, H8/h7 — nocagka B
coeavHeHuN dnaHua BbIXOAHOIO Bana peaykropa v nonymydrhbl.

2) NcnonHeHnune 1 — pactoyka nog LMNMHAPUYECKUA Bar, UCMOSTHEHNE 2 — pacTouka Nnog KOHWUYECKUIA Ban




A
|©]oo]~
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e | |l
| —1 i -~
T PN ; I); i
NN : Ds|l | 4
f< M) D: |
| 1
— | -l-
| d|! ;
[1mx
! Ll
1 \:) ds
| 3 WnNunbKku
|
2, 3,/10 ' fy = H; — (10+20)Mm

N c=0,1d

1 — BbIXOoAHOW Ban npueofa; 2 — Ban Mewanku; 3 — nonymydra;
4 — anck; 5 — BknagblWw; 6 — NPYkKMHHOE KOMbLO; 7 — LWNWbKa Mo
FOCT 22043 — 76; 8 — ravika no NOCT 5927 — 70; 9 — wanba no
FOCT 6402 — 70; 10 — wnoHka no NOCT 23360 — 78 (pwuc. E.7)

PucyHok E.5 — CoeanHeHne BanoB NpoAofbHO-pa3beMHOM
mydTon (tabn. E.11) B npuBoge Tuna 2

155



99T

Tabnuua E.11 — OcHoBHLIE pasMepbl 1 Macca NPOAONbHO-PA3bEMHbIX MydT

Pasmepsbl, MM

D,

D>

Ds

H:

Ho,
H11
d11

Hs

Ha

dy

da,
H11
di1

ds

ds

T
=
=

o
=
=

ds

Kr

100

80

65

48

115

50

15

16

20

28

23

30

38

120

0,18

3,9

115

95

75

60

160

20

20

38

32

40

50

M10

150

0,40

55

130

110

95

72

165

70

25

24

25

48

42

50

63

160

0,63

8,4

160

135

115

90

210

90

30

30

35

62

55

65

80

| o | o b

o | 0| bW

M12

190

1,60

16,3

185

160

140

110

220

190

165

125

260

110

40

36

78

70

80

100

40

40

92

82

95

115

3,00

24,9

M16

240

4,00

40,3

110

280

220

195

145

330

140

50

45

50

108

98

110

135

12

10

300

12,0

58,3

130

300

265

235

170

400

170

60

50

60

128

112

130

160

14

12

M20

360

16,0

75,0

MpumeyvyaHue — B Tabnuue 0603Ha4eHO: T — HOMUHAMbHBIN BpaLLAKLWNA MOMEHT; M — Macca MydTbl;
H7/m6 — nocagka B coeanHeHuu Bana u nonymydTsl; H11/d11 — nocagka B coeAnHEHUU BKNagpilla u
nonymMmyThbl, BKNaabllla 1 Bana MeLlankv unm BbIXOQHOro Bana npusoaa
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Kpbllika Dy D, MoHTaxHas
Kopnyca D BTYNKa

1 — kopnyc; 2 — HaXumHas BTynka; 3 — BTYrKa; 4 — npyxuvHa; 5 — no-
OBWXKHOE KOmbLO; 6 — HENOABMXHOE KOMbLO; 7 — NpokKnaaka; 8 — yno-
BUTENb NpoTeykn; 9 — kpblwka; 10 — wnuneka no NFOCT 22033 - 76;
11 — ravika no FOCT 5927 — 70; 12 — wawnba npyxuHHas no FOCT
6402 — 70.

MpumevaHue — LWTyuepa Ana noaesoda, OTBoAA 3anvpatrolen u
oxnaxgaatoLlen XnakocTu, a Takke Ans oTBoAa NPOTeYeK YCMOBHO He
nokasaHbl

PucyHok E.6 — KpenneHue Ha Bany ABOWHOro TOPLIOBOro
ynnoTtHeHunda Tuna T3 no ATK 24.201.13 — 90 (tabn. E.12)
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Tabnunua E.12 — OcHoBHble pa3Mepbl M Macca ABOWHbBIX TOPLOBbLIX YNIIOTHEHMMA Tuna T3 Ha
N3BbLITOYHOE AaBneHne Ppss 0,6 MMa n 2,5 MlMa no ATK 24.201.13 — 90

Paamepbl, MM
Macca,
Tunopasmep d D, b H H H ) q ar
(F9) D D, (€9) 3 1 1 Z;
T3-50-6 50 170 148 205 225 172 290 4 23
T3-65-6 65 200 178 235 235 180 25
T3-80-6 80 225 202 260 255 202 M16 31
T3-95-6 95 255 232 290 207 8 40
260 240
T3-110-6 110 280 258 315 200 45
T3-130-6 130 305 282 340 266 208 57
T3-50-25 50
270 240 165 235 260 220 60 a0 M16 55
T3-65-25 65
T3-80-25 80
330 280 195 275 280 12 75
T3-95-25 95 230 70 110 M24
T3-110-25 110 360 310 295 300 290 85
T3-130-25 130 395 340 340 250 75 115 M27 100

MpumeyvaHve — B 06o3HaveHUn TUnopasmepa ynroTHEeHWs yKka3aHo aasreHue B atmocdepax




b Fmax a zm

ASNNNNNY A T R
] _._[ —_dH_ +— ."T' + A .}._._.jl.
I ra o| © % >1:10 ||
D dy . de %2 i
A~ 0,5¢
a=h-t A -]

a=h-t-0,025¢

PucyHok E.7— CoegunHeHne KoHUa Bana ¢ npuamMaTnyeckon
wnoHkow no MOCT 23360 — 78 (Tabnuua E.14)

Tabnmua E.13 — Pasmepbl nNpuamMaTUYECKMX LUMOHOK W
LWNOHOYHbLIX Nasos no NOCT 23360 — 78

Paamepbl, MM

Inamerp Pa3mepsl Pa-| nybuHa InaveTp
cevyeHuns | OnunHa |ou- nasa
Bana Bana
LLMOHKN yC | Ban [BTynka
dy b | h fu  |fmax| t | & dy
CB.220030 | 8 7 18 — 90 [0,25] 4,0 | 3,3 —
>>30>>38 |10 | 8 | 22—110 50| 3,3 | CB.38 0o 44
>>38>>44 |12 | 8 28—140 50| 3,3 | >>44>>50
>>44>>50 |14 | 9 36—160/0,4| 55 | 3,8 | >>50>>58
>>50>>58 | 16 | 10 | 45—180 6,0 | 43 | >>58>>65
>>58>>65 | 18 | 11 | 50—200 70 | 44 | >>65>>75
>>65>>75 | 20 | 12 | 56—220 75 | 49 | >>75>>85
>>75>>85 | 22 | 14 | 63—250 9,0 | 54 | >>85>>95
>>85>>95 | 25 |14 | 70—-280|0,6| 9,0 | 5,4 | >>95>>110
>>95>>110| 28 | 16 | 80—320 10,0 | 6,4 | >>110>>130
>>110>>130| 32 | 18 | 90—360 11,0| 7,4 |>>130>>150
>> 130 >>150| 36 | 20 |100—400|1,0|12,0| 8,4 | >>150>> 170
MpumevaHus:
1 dy, — uMnuHapuyeckuii koHe, Bana no MOCT 12080 — 66.
2 d, — koHnyeckui koHel Bana no FOCT 12081 — 72.
3 OnuHbl npuamMaTuyeckux wnoHok £, BeibupatoT u3 psaaa, mm: 20, 22, 25,
28, 32, 36, 40, 45, 50, 56, 63, 70, 80, 90, 100, 110, 125, 140, 160, 180,
200, 220, 250, 280, 320, 360, 400
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Tabnuua E.14 — KoadpdmumeHTtol nonesHoro gencteus (KMNMQ) ons anemeHToB npuBoga

HanmeHoBaHuMe anemMeHToB NPMBOAOB Krg (n)

1 MopwwunHukn kavyeHus (ogHa napa) Ans Bana mMeLarnku 0,99

2 YnnoTHeHue [ABOMHOE TOpLIOBOE Ans AvaMeTpa Bana mewanku d, Mm:

50; 65; 80 0,99
95; 110; 130 0,98
3 MydTa ynpyrasa BTyno4Ho-nanbueBasi (KoMneHcupytoLLas) 0,98

4 MexaHuyeckasi nepegadya:
a) ogHOCTyneH4YaTas nraHeTapHas B MOTOp-peayKTopax Tuna: 0.97
MMO1 (npusog Tvna 1), 0’98

MP1 (npuBog tuna 1); '

6) OBYXCTyneH4YaTas nraHeTapHasi B MOTOP-pedyKTopax Tuna: 0.95
MMO2 (npueog Tuna 1), 0’96

MP2 (npuBog tvna 1); '

B) TPEXCTyNeH4yaTasi NnaHeTapHasi B MOTOpP-peayKTopax Tmna 0.94
MP3 (npuBog tvna 1); '

r) motop-pegyktop (MMO1, MMO2, MP1, MP2, MU®) n umnuHgpudeckas 3ybuartas

nepegaya ogHOCTyrneH4aToro pegykropa 6es3 yyeta nogwmnHukos (npusog tuna 2)* 0,92+0,95

* KMNO nepegaum (cMm. nyHKT 4, r) onpegensetca npoussegeHnem K[ moTop-pedykrtopa, KOTOPbIA MCNONb3yeTcs B
npusoge tvna 2, n KrNg ogHoctyneHyaton uunuHgpuyeckon nepegaun (n = 0,97); KMo motop-peaykropa tuna MU®
OpUEHTMPOBOYHO — N = 0,98.
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Tabnuua E.15 — OcHoBHble pa3mepbl raek KpyrnbixX LMAMUEBbIX, Knacca TOYHOCTU A (u3Bnedenue ns FTOCT
11871-88) 1 wanb CTONOpHbIX MHOronanyaTbIx (13sneveHve us FOCT 11872-89)

McnonHeHue 1 A—A A McnonHeHwne 1
30° H b
€ T [
= N wnmues
// \
A T=] 7 XN
D - L. . — . -
S s \\
tx45° !
> m
>
Paamepbl, Mm
D, t, h
d D m D]_ He He b H He n d]_ d2 d3 { He He C S
meHee | Gonee Gonee meHee | Gonee

M39x15| 60 | 10 | 48 | 39 | 42,1 8 3,0 4 39,5 62 48 36 45 8 6.8
M48x1,5| 75 58 | 48 | 51,8 35 1,0 48,5 77 58 45 ' '
M52x1 5| 80 |12 | 61| 52 54 ' 52,5 82 61 49 55 10 78
M64 %2 95 75 | 64 66 65,0 | 98 75 61 ' ' 1,6
M76x2 110 85 | 76 80 | 10 77,0 | 112 87 73
M80x2 115 | 15|90 | 80 84 6 | 81,0 117 90 76 9,5
M85x2 120 98 | 85 89 40| 1,6 86,0 | 122 98 81 65 13
M9O0x2 125 102| 90 94 91,0 | 127 | 102 86 ’ 11,5
M95x2 130 | 18 |108| 95 99 | 12 106,0| 142 | 120 | 101 135 2,0
M105%2 | 140 120| 105 | 109 116,0| 157 | 132 | 112 '




Tabnvua E.16 — OcHOBHble pa3Mepbl KOHLUEBbLIX LwWanbd ans
TOPLOBOro KpenneHms nonymyqT

h
|
S
d
™,
1
i e
d 1 [ s
ul
c
Paamepbl, MM
C, He x
dp Dle|h|d L |B|s |~ "|dsxt
OT1 350040 |50
20 40
CB.40 » 45 |55 6 |9 16 | 1,0 4 M8x20
» 45 » 50 |60 | 25 45
» 50 » 60 |70 | 30 55
8
» 60 » 70 [ 80 | 36 14 | 60
24 M12x30
» 70 » 80 |90 | 40 65
10
» 80 » 90 |110| 45 70
1,2 5
» 90 » 100 |120]| 50 80
» 100 » 110 |125]| 55 85
12 | 18 30 M16x%36
» 110 » 120 |140]| 60 90
» 120 » 130 [150| 65 95

MpumevaHne — B Tabnuue obosHadeHo: dg X £ — anameTp u
AnvHa 6onta no NOCT 7798 — 70; d, — AvameTp BbIXOAHOrO Bana
pegykTopa
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Tabnuua E.17 — OcHOBHble pa3mepsbl Wanb CTONOPHbIX C ankon nog
WECTUrpaHHble  ramkm 1 LWEeCTUrpaHHble  ronoBkn  6onToB
(n3enevenune n3 FOCT 13463 -77)

Cnocobbl kpenneHus wanod

L D
d;
oM - ‘/“‘ g - Y

i

5]
J r -
B
60° + 2°

Paamepbl, Mm

d d1 D B B1 L L, r I S
5 | 53| 8 6 5 16 | 75 o5 0,5
64 | 10 | 9 6 18 9 0,5 ’ 0,8
8 |84 | 14 | 11| 8 | 20 | 11 .
10 |105| 17 | 13 | 10 | 22 | 13
12 | 13 | 19 | 15 15
12 | 28
(14) | 15 | 22 | 17 17 -
16 | 17 | 24 | 20 | 15 | 32 | 20 ’ 2 |10
(18) | 19 | 27 | 22 22
18 | 36
20 | 21 | 30 | 24 24
22) | 23 | 32 | 25 25
20 | 42 1,6 3
24 | 25 | 36 | 28 28

MpumeyaHune — B Tabnuue o603HavyeHo: d — HOMUHanNbHbIA Aua-
MeTp pe3bbbl; pa3mepbl B Ckobkax NPUMeEHATb HEe pekoMeHayeTcs
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NMPUNOXEHUE X
(pexomeHpyemoe)

B3anmo3ameHsieMOCTb B MALlUMHOCTPOEHUM.
KpaTkue cBegeHus

Hon e3aumozamensemocmoio B MAIMHOCTPOEHUU MOHUMAIOT CHCTEMBI
KOHCTPYKTOPCKHX M TEXHOJOTHIECKUX MEPONPHUATHH, 00ECIIEUNBAIOIINX H3T0-
TOBJICHHE JeTaled M HX COOpPKY ¢ TpeOyeMBIM XapaKTepoM COeIWHEHHs Oe3
JOTIOJIHUTENEHON 00paboTku. B3anmMoszamensemMocTs neraneil MammH obecre-
YUBACTCS CUCMEMOU OONYCKO8 U NOCadoK, HOPMAIN30BaHHONW COOTBETCTBYIO-
IIAMH CTaHJApTaMU U MPEACTABIIONIMMHU CO00H pa3BepHYTYIO Kiaccuduka-
LU0 Pa3peIliCHHBIX K MPUMEHEHHUIO JIOMyCKOB M Mocafok. Ha nomycku u mo-
CaJKM TITaJKUX 3JIEMEHTOB JeTalell ¢ HOMMHANBHBIMU pazmepaMu 10 3150 MM
BBeneHbl ['OCT 25346-89 «O0mmue nonoxxeHus, psaasl JOIMYCKOB U OCHOBHBIX
otkioHenuit» u 'OCT 25347-2013 «Iloss 10OMycKOB U PEKOMEHAyEeMbIE IO-
cankuy. CraHmapTHas CHCTeMa JIONMYCKOB M IIOCAIOK ITO3BOJISIET JOCTHIaTh
PALOHAILHOTO COEAMHEHMS JeTajell MallMH, 00ecleuHBAaIONIIEr0 HOPMalb-
HYI0 pa0oTy; BHIOMpPaTh IKOHOMHYECKH OOOCHOBaHHYIO M JIOCTATOYHYIO TOY-
HOCTh M3TOTOBJIEHUS AETajled — YeM BbIIIE TOYHOCTb M3TOTOBIECHUS TEM OO0JIb-
1Ie 3aTpatsl Ha u3rorosieHue (puc. XK.1).

ITpn cOopke compsiraeMbIX JeTajel, BXOJAMIMX OJHA B APYTYI0, OXBa-
TBHIBAIOIYIO TOBEPXHOCTh Ha3BIBAIOT OMBEPCMUEM, & OXBATHIBAEMYIO — BAIOM.

5

4

CtonMOCTh 00paboTKH
(B YCITOBHBIX €THHHIIAX)
N

1 D —

0,005 0,02 0,05 0,1

TouHOCTB HU3roTOBJICHUSA, MM

Pucynox XK.1 — 3aBUCHMOCTD CTOMMOCTH MEXaHH4YeCKOH 00pabOTKH JeTaineit
0T TpeOyeMOil TOYHOCTH BBINOJHEHUSI HOMUHAIBHBIX Pa3MEPOB
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CrnenoBatenbHO, OTBEPCTHE — 3TO TEPMUH, IPUMEHSIEMBIA A1 0003HA-
YEHUs] KPYIJIOM MM IJIOCKOW BHYTPEHHEH MOBEPXHOCTH, Ball — 3TO TEPMUH,
MIPUMEHSIEMBIH 11 0003HaUYSHHS KPYTJIOW TN TUIOCKOW Hapy>KHOU ITOBEPXHO-
ctiu. OgHUM U3 (DaKTOpOB, ONMPEAEIAIOMINX B3aNMO3aMEHSIEMOCTD, SIBIISICTCS
TOYHOCTH BBIIIOJTHEHHUS pa3MEpPOB.

Pasmep — uncnoBoe 3HaUCHUE JIMHEIHON BENWYUHBI B BEIOPAHHBIX €I~
HUIAX.

Heiicmeumenvublii pazmep — pa3sMep U3TOTOBICHHON AETalld, yCTaHOB-
JICHHBIH N3MEpEeHUeM C AOMYCTHUMOI MOTPELTHOCTBIO.

Ilpedenvhvie pasmepbr — [IBa MpeNeNbHO JOIYCTHMBIX pa3Mepa,
HauOONBIINH ¥ HAMMEHBIINH, MEKAY KOTOPBIMH HAaXOIUTCS JEHCTBUTEIbHBIN
pa3Mep aeTand: HauOOJBINUN MpEACIbHBIA pa3mep OTBepCTHS Dy, Baja —
Omax; HAUMEHBIIWHA TpenebHBIl pasMep OTBEpCTUS Dpin , Bama — dmin (puc.
X.2).

%)
- w
2 Vi 38|
x ~
< - (=) =] o]
= gL . =
o |y e E
go]
3
£
go]
OTtBepctue Ban

Pucynox .2 — IlpenenbHble pa3Mepbl OTBEPCTHUS U BaJla, OMPEACIISIONINE
TI0JIS TOTTYCKOB M IOCaJIKy (TT0CaaKa ¢ 3a30pOM)

Homunanenuiii pasmep — pazmep, NpOCTaBIsSEMBbI HA UEPTEXKE U CIIy-
JKAIIUH HAYaJIoM OTCYETa OTKIOHCHHUH MPU U3rOTOBJICHUH neTanu. HomuHamb-
HBII pa3Mep MOJyYaroT PacyeTOM IO TIaBHBIM KPUTEPHUSIM paboTOCIOCOOHOCTH
Jetaiu (HanpuMep, U3 YCIOBHUSI IPOYHOCTH, JKECTKOCTH, YCTOWYUBOCTH) HIIH
HAa3HAYaIOT KOHCTPYKTHBHO. [l COMpSAraeMbIX MOBEPXHOCTEH HOMUHAIbHbLU
pasmep omeepcmus (D) u 6ana (d) sBnsercs obumm, T.€. D = d, 00br4HO OH
npuHuMaetcs u3 psaa 3Hadennit mo F'OCT 6636-69.

[Ipedenvroe omxnonenue — anredpanyeckasl pasHOCTb MEXIy Ipeielib-
HBIM W HOMHUHAIBHBIM pa3MepaMH. Pa3HOCTb MexIy HauOOJBIINM WU
HaUMEHBLINM IPEACNILHBIMU pa3MepaMH M HOMHHAJIBHBIM Pa3MepoOM OTBEp-
CTHS WIM Bajla Ha3bIBAIOTCS COOTBETCTBEHHO 8EPXHUM WML HUNCHUM OMKIOHE-
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Huem: BepxHee it oTBepCThst ES = Dy — D 1 17151 Bayma €S = dpay — d; HmkHee
must oteepetust El = Dy — D u st Bana €i = diyp — d. Jle#icTBUTENBHOE OTKITO-
HEHME — OTO alredbpanyeckas pasHOCTh MEKLY I€MCTBUTENbHBIM U HOMUHAIb-
HBIM pa3MepaMu FOTOBOM JETaIIH.

Hyneeas nunusi — JMHHS, COOTBETCTBYIOIIAS HOMHMHAILHOMY PasMepy,
OT KOTOPOI'0 OTCYUTBLIBAIOTCA OTKJIOHEHHS PAa3MEPOB MPHU IpadMueckoM u300-
PaXKEHHN.

Jonyck — pa3HOCTb MEXY HaMOOJIBIIUM M HAUMEHBIIMM IpeIeIbHBIMH
pasmepamu. Jlomyck otsepctus IT = Dyax — Dpin 1mu IT = [ES — Ell; momyck
Bana I T = day — Aryin, 1o1m 1T = |es — eil.

Ione oonycka — 3TO WHTEpBal 3HAYECHWI pasMepa, OrpaHMYCHHBIN
BerHI/IM U HUWXXKHUM HpeﬂeﬂbeIMI/I OTKJIOHCHUAMMU.

Ocnosnoe omknonenue — OIXKaiIee K HyJIEBOM JTMHUH, HCIIOIb3YEMOE
JUIsL OTIPEACIICHUS TIOJOKEHUS TOJIs JOIYCKA U 3aBHUCSIIEE OT HOMHHAILHOIO
pasMepa. OCHOBHEIE OTKJIOHEHUsSI 0003HAYAIOTCS OVKEAMU NAMUHCKO20 apa-
euma: nponucnoi o omeepcmuii (A — Z) u cmpounoii ons eanos (a — z) (puc.
XK.3 uK.4).

OTtBepcTue

©
X

Hynesas
JVHUS

o HomuHanbsHbIH pazmep

Pucynox JK.3 — IIpumep BBINIOJIHEHHS TIOCAJIKH C MOJIEM J0ITyCKa
otBepcrusi H7 u monem mpomycka Bana K6 (mocazika nepexojHas)

Keanumem — COBOKYIHOCTH JOITYCKOB, COOTBETCTBYIOIINX OJHOW CTe-
NIeHN TOYHOCTH JJISl BCEX HOMHHAJBHBIX pa3MepoB. CTaHIapToM HpenycMmat-
puBaetcs 20 KBaJMTETOB B MOPS/IKE YMEHbIIEHUS cTeneHn tounoctu: 01-i; 0-
i; 1-# — JUI OLIEHKHM TOYHOCTH KOHIIEBBIX MEp JUIMHBL; 2 — S5-I I KaauOpoB n
0co00 TOUHBIX m3menuid; 6 — 12-it 1 Hambosee paclpOCTpaHEHHBIX BHIOB
comnpspkeHu netaneit; 13 — 18-it — 111 HeOTBETCTBEHHBIX U CBOOOTHBIX pa3Me-
poB (puc. XK.4).
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Iocaoka — xapakTep COCIUHEHUS IETaJCH, OTpPeAeIsIeMbIi, BETHINHON
MOJTY4YaIOIIUXCs B HEM 3a30POB HMIIM HATSTOB.

3azop S — pa3HOCTh MEXIY pa3MepaMu OTBEPCTHS W Bajla, €CIU pa3Mep
oTBepcTHs OoJbIie pasMepa Bana: Spax = Dmax — Omini Smin = Dmin — Omax-

Hamsz N — pazHOCTB pa3MepoB Bajla © OTBEPCTHS 10 COOPKH, eCITH
pasMep Baia Gomnbine pazmepa oTBEPCTHA: Nimayx = Amax — Dimin; N min
= Umin — Dnax-

B 3aBucuMoCTH OT AEHCTBUTENBHBIX Pa3MEPOB CONMPATAEMBIX AeTanel
MOCAKH pa3AesItoTCa Ha TPU IPYTIIBL:

A) OxBatsIBaromiasi IOBEPXHOCTh UMEET JACHCTBUTENbHBIA pa3Mmep ra-
PaHTHPOBAaHHO OOJBIINI, YeM NeHCTBUTENbHBIH pa3Mep OXBaThIBAEMOMW IIO-
BEPXHOCTH, TaKO€ COEIAMHEHHNE HA3BIBAIOT COCOMHEHHEM (IOCanKoil) ¢ capan-
muposannvim 3a3opom S > 0.

B) OxBaTpIBatomiass MOBEPXHOCTh MMEET NICHCTBUTENBHBIN pa3Mep ra-
PaHTHPOBAaHHO MEHBINNH, YeM AECHCTBUTEIBHBIH pa3Mep OXBaTHIBAEMOH IIO-
BEPXHOCTH, TaKO€ COEIAMHEHHE HA3BIBAIOT COCOMHEHHEM (IIOCaIKOW) ¢ capaH-
muposannvim Hamseom N > 0.

Hyneas nunus F FG G H

ITonsa 6-ro kBanuTeTa

6)

HyneBast iuans  fg

ef ||' =
;me:‘*" i

ZI

TTons 9-ro kBanurTeTa

CIUTONIHBIC JIMHUH — PEKOMEHAYEMBIC 101 TOITYCKOB
HyHKTI/IpHI)Ie JIMHUU — HE PEKOMEHAYEMBIC I1OJISI JOITYCKOB

Pucynok XK.4 — PacnonosxeHue ToJIei TOMyCKOB OTHOCUTEILHO HYJICBOM
JIMHUY 7151 6-0T0 U 9-0TO KBAJIUTETOB: &) IJIsl OTBEPCTHSI; 0) /IS Bama
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B) OxBatpBatomnas W OXBaThIBaeMas MOBEPXHOCTH HMMEIOT JCHCTBU-
TENbHBIC pa3Mepbl OJIM3KHEe K HOMHUHAJIFHOMY pa3Mepy M OTKIOHSIOUINECS OT
HETO HACTOJBKO B IUTIOC WIIM MUHYC, YTO HENb3s yTBEPKAATh OyIeT coenuHe-
HHE C TAPAaHTUPOBAHHBIMH HATATOM HIIM 3a30pOM, TaKHe COCAMHCHHS Ha3bIBa-
0T COSIMHEHUSAMH C NepexoOHbIMU NOCAOKAMU.

[Mocagky OCYIIECTBIISTIOTCS MO ABYM CHCTEMaM: Cucmeme Omeepcmus u
cucmeme 6ana. B mocankax 1mo cucteMe OTBEpPCTUS IpeAelbHbIE pa3Mephl OT-
BEPCTUS OCTAIOTCA MOCTOSHHBIMH, U Pa3IMYHBIC NOCAJKU OCYLIECTBISIIOTCS 32
C4ET M3MEHEHUs IMPEJeNIbHBIX pa3MepoB (IOJ0KEHUs MOJIS OIycKa OTHOCH-
TEeJILHO HOMHUHAJILHOTO pa3Mepa) Basia. B mocaakax mo cucreme Bajia Ha000pOT:
Iocajika OCYIIECTBIISIETCS 3a CUET M3MEHEHHUs NpeAeTbHBIX Pa3MepoB OTBEp-
ctust. Ilpu mpodymx paBHBIX YCIOBUSIX cucmema omeepcmuii npu HA3HaAYeHuu
nocaoox aeisemcs Oonee NPeOnoUmMuUmenbHoU U pacnpocmpanéHHoll, TaKk Kak
IIpu Hell TpeOyeTcsl MEHbBIIE TOPOTOCTOSIIET0 HHCTPYMEHTA U JielieBie oOpa-
00TKa.

B o0o3HaueHNn mocaigky Ha COOPOYHOM UepTeXe YKa3bIBaIOT HOMHU-
HAJIBHBIA pa3Mmep, oOmmid it 000X COSNUHSAEMBIX 3JIEMEHTOB (OTBEPCTHS H
Baja), 33 KOTOPHIM CIIEAYIOT 0003HaYCHHS TOJIEeH JOIYCKOB ISl KajKIOTO dJIe-
MEHTa, HauWHas ¢ oTBepcTwsi, Hampumep, 70H7/g6. B mocaake MoryT ObITh
IIPUMEHEHBI OIS IOMYCKOB PA3HBIX KBAIUTETOB, HO OTIMYAIOLIHECS APYT OT
npyra He 6osee yeM Ha JaBa mara. YuciioBble 3HAYEHHS JIOIYyCKOB M OCHOBHEBIC
otkioHenust nansl B [OCT 25346-82.

[Tons OMyCKOB, YMCIIOBBIE 3HAYCHHS NPEAETBHBIX OTKIOHEHHH U pe-
koMeHyeMble iocaaku mpuseneHsl B [OCT 25347-82 (cM. takxke [15]).

Hwmxe npuBeeHsI mpuMepbl 0003HAUYEHUS ITOCAJJOK B CHCTEME OTBEPCTHSL.

IHocaoku ¢ 3azopom (a — h) IPUMEHSIFOT JUIS TIOJBMXKHBIX M HETOBHK-
HBIX COCJIMHEHUH JleTale [2]: s coenHeHHH ¢ 9acToi cOOpKOH-pa300pKoii;
JUISl HAMPABJISIONIMX BPAIATENLHOrO M MocTynareibHoro apikenus (HI/9,
H7/f7, H7/g6, H8/h6, H7/h6 u np.).

ITocaoku ¢ namseom (P — Z) HA3HAYAOT JJISI HEPA3hEMHBIX COCTMHCHHUIT
(H7/p6, H7/r6, H7/n6 u mp.).

Ilepexoonvie nocadku (js — N) IPUMEHSIOT JJISI HETIOBMKHBIX COETHHE-
HUH, pa3bopKka KOTOPHIX OCYNIECTBISICTCS mpH HeOonbimnx ycumusx (H7/js6,
H7/k6, H7/n6 u ap.).

Ha pabounx gepTekax JeTajei Bce pa3Mepbl JODKHBI TPOCTABIATHCS C
JIOIyCKaMu: JI100 HETIOCPEACTBEHHO PSZIOM C pa3MepaMu, 100 yKa3bIBalOTCS B
TEeXHUYECKHUX TPeOOBaHMUSIX (3aMKCh HAJl IITAMIIOM YepTexka, cM. puc. 16 — 18).
Pa3mep, Just KOTOpPOro ykasaHo I0Jie JIOIycKa, 0003HayaeTcst YUCiIoM (HOMU-
HaJIbHBIA pa3Mep) M YCIOBHBIM 0003HAYEHUEM, COCTOSIINM U3 OYKB (II0JI0XKe-
HUS TIOJIS JomycKa) u mudp (kBamurera), Hanpumep:  4096; 70H7; & 92H11.
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Bei0op mocanok, JOMYCKOB M KBINTETOB — OIWH W3 CaMBIX OTBET-
CTBEHHBIX MOMEHTOB, TaK KaK HMEHHO UMH OMPEJENACTCS Ka4eCTBO ACTaleH 1
Y3JI0B, TEXHOJOTHUS U CTOMMOCTh M3rOTOBIICHHMS. [IpaBHiIbHO BRIOpaHHBIMHE J10-
ITyCKaMH CUHUTAIOTCA T€ HAHOOJbBIINE JOMYCKH, NIPU KOTOPBIX CONpPSTacMbIe
JIeTaJId MalllH paboTaloT B COOTBETCTBUY C 33JaHHBIMH TEXHUYECKUMU YCIIO-
BUSIMHM M TpeOyeMoil HanéxHocThlo. Jlsi o0ecnieyeHns JTyqlnX IoKasareneit
W3rOTOBJICHHUS CJIEAyeT NPHUHUMATh KBAIUTEThl HanOoJjiee HU3KOM TOYHOCTH U3
BO3MOJXKHBIX BAPHAHTOB JUIsSI TPEOYEMOT0 COTPSIKEHUSI.

Pexomenoyemvle donycku Ui 3IIEMEHTOB IITIOHOYHOTO COSAMHEHUS: Ha
muprHy wnoHkd — h9; Ha mmpuHy masa Ha Baxy — N9; Ha mmpuHy masa Ha
crymmune — H11; Ha mmpuHy masa Ha momymydre — Js9; Ha [UIMHY IITTOHKH —
h14; na nmuny nasa Ha Bainy — H15.

Pexomenoyemvie nocadku miis coemuHeHui (o mupuHe D) mmoHkH B
cucteme Bana: ¢ BaioM — N9/h9; co crymuneit memranku — H11/h9; ¢ momymyd-
Toii — Js9/h9. PekomeHayeMmble MOCaakd s coeauHeHuit (mo muae L)
mmonku ¢ Banom — H15/h14 (puc. JK.5).

CormpshkeHUe Basia CO CTYIHIEH PEKOMEHAYETCS BBIIOJHATD 0 TOCaIKe
B cucteme otBeperust — HI/h8; ¢ momymydroit — H7/k6 wmu H7/m6.

63H15/h14

14H11/h9

14N9/h9 /

DY A A A .S ORI O
r ]

Pucynox XK.5 — IIpumep o6o3HaueHHS Ha COOPOYHOM yepTexe (00IeM
BHJI€) pa3MepPOB U JOMYCKOB IIMOHOYHOT'O COSANHEHNS U COCTMHEHHUS
Baja Cco CTyMUIEeH

& 45H9/h8

IllepoxoBaToCTh MOBEPXHOCTEH AeTaneil MAIIUH

erpoxoeamocmb nosepxnocmu — COBOKYITHOCTb HepOBHOCTei’I IMOBEPXHOCTHU C
OTHOCHUTEIILHO MaJIbIMH IIaraMH, paccMaTpuBaeMbIX Ha 0a30BoH miuHe. Jls oueHkn
mepoxoBatoctd 'OCT 2789-73 nmpenycmarpuBaeT [Ba OCHOBHBIX IIapameTpa
mepoxoBarocTd — R, u R,. Ilapamerp R, — cpennee apupmernueckoe OTKIIO-
HeHue (B MKM) poduJis B mpeaenax 6a3oBoii anuust (puc. 2K.6.):
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Pucynox JK.6 — Cxema npo¢uis MOBEpXHOCTH U €70 OCHOBHBIE TapaMEeTPBhI

IMapamerp R; — cymma cpeannx apudmMeTHaeckux aOCONIOTHBIX OTKIIO-
HEHHH (B MKM) ISITH HanOONBIINX MAaKCUMYMOB U IIATH HaUOOJBIIMX MUHU-
MyMOB nipoduiisi B nipejiesiax 0a30BOil JJTUHBIL:

5

1 5
RZ:E(ZI Himax | +Z| Himin |)
1

1

[lepoxoBaToCTh MOBEPXHOCTEH JIeTalell MAIIMH UMEET OYeHb OOJIBIIIOE
3HAUEHME, TaK KaK B 3HAYMTENbHOU cteneHu onpeaenseT KIIJ[ wmammH u me-
XaHU3MOB, BJIMSET HA MPOYHOCTH U KOPPO3UOHHYIO CTOMUKOCTD U T.II.

JJii OpUCHTUPOBOYHOTO BHIOOpA 3HAYCHHH MAPaMETPOB IIIEPOXOBATO-
CTH MOXXHO BOCIOJB30BAaThCSA OOIIMMH PEKOMEHIANMSAMHU C YYETOM cIiocoba
06paboTku oBepxHOCTH aetanu (tadm. JK.1).

Psin 3Hauenuii otkiaoHeHus npodumist R, mxm: 100; 80; 63; 50; 40; 32;
25; 20; 16; 12,5; 10,0; 8,0; 6,3; 5,0; 4,0; 3,2; 2,5; 2,0; 1,6; 1,25; 1,00; 0,80;
0,63; 0,50; 0,40; 0,32; 0,25; 0,20; 0,16; 0,125; 0,100; 0,080; 0,063; 0,050;
0,040; 0,032; 0,025; 0,020; 0,016; 0,012; ...

Psin 3HayeHnii BHICOTHI HepoBHOCTEH mpoduist R,, mrm: 400; 320; 250;
200; 160; 125; 100; u T.1. B cooTBeTcTBUM psiny R, no 3HaueHus 0,020 MxMm.

BblienieHHBIE 3HAYEHUSI TAPAMETPOB MPEANOYTUTEIBHBIL.
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Tabnmma XK.1 — CooTBeTCcTBHE MapaMeTPOB IIEPOXOBATOCTH H TIOJIEH

ITyCKOB MPH Pa3INYHBIX METOJaxX 00pabOTKH MOBEPXHOCTH JETAIIN

no-

Bo3mosxHBIE crTOCOOBI
00paboTKN TOBEPXHOCTH

Ra
MKM

R,
MKM

Ksanure-

THBI MOJIEH

JIOITyCKOB
IT

Jlute€é B mecuaHble (GopMBI, ropsdasi KOBKa,
ra3oBasi pe3Ka

100-50

500-250

17;16

Otpe3ka pe3noM, IONOJICHUE, OTIMUIUBAHUE,
YepHOBOE OOTAaUYMBAHUEC HAPYKHOW MOBEPXHO-
CTH IWITHHIPA

50-25

250-125

15; 14

YepHoBoe (pe3epoBaHHE U CTPOTaHHE ILIOC-
KOCTH; YEpHOBOC PacTayWBaHHE M 3EHKEPOBa-
HHE OTBEPCTHS; IOJIYYHCTOBOEe OOTauMBaHHUE
LWINHAPA; YUCTOBAs TIOJPE3Ka TOPLOB

25-125

125-63

13;12

LleHTpoOEKHOE JTUTHE IO JAaBICHHEM H IO
BBIIUTABIISICMOIl MOJICNH; CBEpPJICHHE W pac-
CBEpJIMBaHKE, HOPMAIbHOE DPa3BEPTHIBAHHE W
YEePHOBOE MPOTATMBaHUE OTBEPCTHS; YUCTOBOE
(bpe3epoBaHue U CTPOTaHUE IIOCKOCTH

125-6,3

63-32

11;10

XomomHas IITaMIIOBKA, YHCTOBOE OOTayMBa-
HUE HApY)KHOW TMOBEPXHOCTH LMIMHIPA; Y-
CTOBOE 3€HKEpOBAaHHE M pacTauMBaHUE OTBEP-
CTHSI; TIPEeBAPUTENbHOE HITH(OBAHNE, TOUHOE
pasBepTbIBaHUE

6,3-3,2

32-16

9;8

Tonkoe ¢pe3epoBaHNe W CTPOTAHHE ILUIOCKO-
CTH; TOHKOE O0TauMBaHUE IWIMHIAPA; TOHKOE
pa3BepTHIBAHME W pACTAauYMBAHHE OTBEPCTHS;
YUCTOBOC LUJ'IH(l)OBaHI/Ie U NPOTATUBAHUE

32-16

16-8

7,6

Tonkoe nuMpoBaHue, aaMa3HOE BBITIAKUBA-
HHe, Tpy0ast MpUTHpPKa

16-08

6;5

OOKartbIBaHNE HUJIWHApPA, pacKaTblBaHUE U
KaHI/I6pOBaHI/Ie OTBEPCTHUA, CPEAHAA U TOHKas
MPpUTHUPKA, TOHKOE ma6peHHe IIIIOCKOCTH

08-04

5.4

lmmdosanue: cynephUHUIINPOBAHNE HapYXK-
HOW W XOHWHTOBaHWE BHYTPCHHEH ITOBEPXHO-
CTH IWJIMHIPA; TOJUPOBAHUE, TOBOIKA

04-01

2-05

4:3

OTZ[CJ'IO‘{H&SI 3€pKaJIbHasA JOBOJAKa

0,1-0,012

0,5-0,063
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OG6o3HayeHHe Ha YepTexnkax MIEePOXOBATOCTH MOBEPXHOCTEH B COOTBET-
ctBun ¢ [OCT 2.309-73 nmokazano Ha pucyHnke JK.7. [Tonka 3Haka u 0o003HaUe-
Hue mapamerpoB mepoxoBaTocTh Mo ['OCT 2789-73 obs3arensrbl. Lllepoxosa-
TOCTB BCEX MOBEPXHOCTEH Ha YepTeXe ASTAIN NOJDKHA OBITh yKazaHa (puc.
XK.8).

3nauyenne mapamerpa R, 1 R, yka3piBaroT ¢ CHMBOIJIOM, HaIIpuMep R,
20. Kpome Toro, 1 0003HaYeHHUs IEPOXOBATOCTEH MOBEPXHOCTEH, HE 06pa-

OaThIBAEMBIX 110 JaHHOMY YCPTECIKY, UCIIOJIB3YCTCA CUMBOJ —

Cnocob6 obpabomku nosepxHocmu u (uiu)
Honxa 3naxa opyaue 00NnoIHUMeNbHblE YKA3AHUS

L /]

<

7 : 2 Venosnoe obosnauenue
Hanpaeuienus wepoxoseamocmu

basosas onuna no F'OCT 2789-73 | llapamemp
(napamemput) wepoxosamocmu no I OCT 2789 -713

Pucynok JK.7 — CtpykTypa 0603Ha4eHHUS IEPOXOBATOCTH ITOBEPXHOCTH

V' R, 80 (\/) — 0003HAYCHNE HEYKA3aHHEIX

Ha BHAAX JETald IIEPOXOBATOCTH
HOBEPXHOCTEH pa3MeIaeTcst B mpa-
BOM BEPXHEM YTy YepTexka JAeTaln

HRITITTTR

TN

Pucynok JK.8 — O0603HaueHHe MIEPOXOBATOCTEH MOBEPXHOCTEH
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Jonycku popMBbI M JOIYCKH PACHOJI0KEHUS
NMOBEPXHOCTEMH

TpeboBanus k coOmofeHHI0 (HOPMBI TIOBEPXHOCTEH M B3aMMHOMY HX
PACIIOJIOKEHUIO O0YCITaBIHBAKOTCS COOMPAEMOCThIO U (hYHKIIMOHHPOBAHUEM
JeTanei, y3noB U MammH. OJHAM W3 MCTOYHHKOB BHOpPANUil, THHAMHYCCKUX
HATPY30K U CHIDKCHHUS JOJTOBEYHOCTH MAIIWH SBJISIOTCS HETOYHOCTH (POPMBI
JeTanel U ux noBepxHocTei. K geransm mexaHndyeckux nepenad U MOJIINI-
HUKOBBIX Y3JIOB, BaJlaM M COCIMHHUTEIBHBIM My(TaM MpPEIbSBISIOTCS TpeOOBa-
HUS JIOIIYCKOB Ha WX (OpPMYy H PacIONIOKCHHE, CBSA3aHHBIE ¢ oOecIlieueHUueM
HOpPM KHHEMAaTHYeCKOH TOYHOCTH W pabOTOCIIOCOOHOCTH. YKazaHHBIC MPHUIH-
HBI TPEOYIOT OTPaHUYHTD:

— OTKJIOHEHHS OT COOCHOCTH TMOCAJOYHBIX MOBEPXHOCTEH CTYHHIBI Me-
IIaJIKH, TTOIYMY(THI, TOJIIAITHIKOB, 3y04aThIX KOJEC ¥ T.II. HA BAIY U B KOp-
myce;

— OTKJIOHEHHM OT NEepHeHIUKYIAPHOCTH 0a30BBIX TOPIIOB Bajla U KOPITYca,

— OTKJIOHEHHS (DOPMBI MOBEPXHOCTU BAJIOB, KOPIIYCOB, IIIKMBOB, POTOPOB
U IPYTUX OBICTPOBPAIIAIONIUXCS ICTAJICH;

[Tpu Ha3HAYEHUH TOMYCKOB Ha (JOPMY U PACHOJIOKEHHE BaXKEH BOIIPOC
0 0a30BBIX OCSIX H TMOBEPXHOCTAX, OTHOCHUTCIIBHO KOTOPBIX OHNPEACIAIOTCA U
KOHTPOJIHPYIOTCS yKa3aHHbIe TpeOoBaHMA. ba3oBrle ocu M MOBEPXHOCTH 000-
3HAYal0T Ha YepTeXkaxX PaBHOCTOPOHHHM TPEYTOJIBHHUKOM, COCIMHEHHBIM C
paMKoii, B KOTOPOH 3amuchIBacTcs OyKBeHHOe o0o3HadeHHe Oasbl. [lomycku
(OpPMBI U PACIIONOKECHHS YKA3bIBAIOT HA YEPTEKE YCIOBHBIMU 3HAKAMHU, KOTO-
pBIC 3aITUCHIBAIOTCS B paMKe, Pa3lesIEHHON Ha NIBE WIH TPH 4acTd. B mepBoif
pa3MemaroT rpaguyecKuii 3HaK JTOIyCKa, BO BTOPOH — €ro YHCIICHHOE 3Haue-
HUE U B TpeTbel — 0003HaUYeHHEe 0a3bl, OTHOCUTENBHO KOTOPOM 3a/iaH JOIMYyCK
(puc. 2K.9 u K.10).

A 10,05| AB

& 40K6

50p6

Pucynox JK.9 — TIlpumep 3amanusi pajnanbHOro OHEHHs ITOBEPXHOCTH
0 50p6 oTHOCHTENBHO 0a30BBIX MOBEPXHOCTEH A 1 b moa moammnHuKu
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// — mapaiensHocTh nosepxHocTelt masa 14H11 u ocu otBepcTHs
& 45H9;
—— — CHMMETPHYHOCTH Ma3a OTHOCHUTEIILHO OCH OTBEPCTHS

Pucynox U.10 — Ilpumep Ha3HaueHUs pa3MEpOB U JOMYCKOB Ha IIMOHOY-
HBII 1123 B OTBEPCTHH CTYNHUIBI (HA paboueM yepTexe AeTalll) C yKa3aHueM
JOITyCKOB Ha PAacIOJIOAKEHHE [1a3a OTHOCUTENILHO 0a30BOr0 OTBEPCTUS A
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I[MPUJIOXKEHUE U
(ctipaBogHOE)

O06o03HaYeHne Pe3b0OBBIX KpPemeKHbIX H3AeTnii

CTpykTypa YCIOBHOTO O0O3HA4YEeHUs KpENeKHbIX neranedl (0onTos,
IIMTIJIEK, TaeK) UMEET CIEAYIOINI BUI.

O000OxO-0O0-O0xO0.0.00.0rocto
1234 5 6 7 8 9101112 13

3nech:

1 — manmenoBanue m3nenus (bont; [lnmmieka; aiika);

2 — KJIacC TOYHOCTHU: ONPEAEISIETCSI B COOTBETCTBUN C HOMEPOM CTaH-
JapTa Ha uzfenue (A — NOBBIIIEHHOI TOYHOCTH, B — HOpManbHO#H TOYHOCTH,
C — rpy0oit TouHocTH). Kimacc He yka3pIBaeTCs IpH OJHO3HAYHOM OIIpEAeIie-
HHUHM €T0 CTaHAAPTOM, a Tarke Kiacce «B» B ciydae, eciiu B CTaHAApTE TIPEY-
cMaTpuBaeTcs 6oJiee OQHOTO Kjlacca TOYHOCTH;

3 — HCIIOJIHEHHUE: 3aBHCUT OT KOHCTPYKTUBHBIX OCOOEHHOCTEH H3Jie-
nus (ucronHeHue |1 He yKa3bIBaeTcsl);

4 — 0003HaYeHHE METPUUECKON HUIMHApHYecKoil pe3pObl o 'OCT
24705-2004 (0ykBa «M») 1 HOMUHAJIBHBIH TUAMETP Pe3bObI;

5 — mar pe3pOB! (KPYMHBIN IIar HE YKa3bIBAE€TCS M 3HAK «x» Mepen
HUM HE CTaBUTCS);

6 — HampaBneHHe pe3bOBI (IPaBYIO pe3b0y HE YKa3BIBAIOT, a IS Jie-
BO# pe3pOBI mpocTaBIstOT OyKBHI LH — HMCIONB3YyIOT TOMBKO B 0OOCHOBaH-
HOM CIIy4ae);

7 — moJsie JOmMycKa AMamMeTpa pe3bObl B COCAMHEHUSIX C 3a30pOM II0
T'OCT 16093-2004 (mst Hapy>KHOTO TUaMeTpa OOJITOB M IIITMJICK ITOBBIIICH-
HOW ¥ HOPMaJIBHON TOYHOCTH — 60 1 rpy00ii TouHOCTH — 8(, 111 BHYTPEHHE-
ro AWaMeTpa raek IOBBIIIEHHOW M HOPMalbHOH TouHOCTH — 6H m rpyGoit
TouHocTH — 7H); nndpa B 0603HaAUEHNH TOKA3hIBAECT CTENCHb TOYHOCTH, a
OyKkBa — OCHOBHOE OTKJIOHEHHE;

8 — mmHa u3nenus (kpome raek) mo tadmure 1.1;

9 — KJ1acc MPOYHOCTH YTIIEPOJMCTON MIIM HU3KOJIETUPOBAHHOM CTau
IIpU HOPMaJIBHOW TeMmepaType ans 6onroB u mmmiek mo TOCT P 52627-
2006 u mns raek no FOCT P 52628-2006 (Tadn. K2) mim ycinoBHoe 0003Ha-
YEeHHUE TPYIIIB], XapaKTepU3youel MPOYHOCTh KOPPO3HOHHOCTOMKOM, »Kapo-
npouHoit u TeroycroiiunBoii cranu mo F'OCT 1759.0-87 (tabin. 1.3);

10 — yxazanue o mpumeHeHuH crokoiHoi (C) yriepoaucToit cranu
WM aBTOMaTHOH (A) cTany;
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11 — mapka MaTepuana Il W3JENUH KIACCOB MPOYHOCTH 8§ (Taiika),
8.8 (0onT mnm mmMIBKa) W BEHIMIE, A TPYIIBI U3 BBICOKOJIETHPOBAHHBIX
CTaNeil, a Taxke MapKH APYTUX CTaleil ¢ MEXaHHYECKUMHU XapaKTePUCTUKA-
MH He XyKe, YeM yKa3aHO B CTaHAApTax Ha OONTHI, IIMMIbKY U TaiKH;

12 — ycrnoBHOe nmpoBoe 0003HAUCHHE BHUAA MOKPHITHS (OTCYTCTBUE
TOKPBITHA HE YKa3bIBAaeTCS) M CyMMapHas TOJIIMHA HOKPHITHS (BBIOOP TOJI-
mHbl ToKpeITHS 0 TOCT 9.303-84), (Tabn. 1.4);

13 — HoMmep cTaHIapTa Ha U3/eNue.

Tabmuna 1.1 — Pazmepsl 001TOB M IITIHIIEK, MM

Homu- Hnuna Jnuna HJmuna | [AnunHa mnune-| Jnuna
HaJTb- 6onra OTKHJTHOTO | IIMAJBKH | KU C ABYMS | IITAJIBKU
HBIH | (Oe3 ydera |0onTa oT TOp-| (O3 BBUH- | Pe3bOOBBIMH | C IBYMS
IaMeTp| BBICOTHI I[a 0O OCH |9UBAEMOTO | KOHIIAMH Uil | pe3b0o-
pe3bObl | IIecTH- OTBEpCTUS | KOHIIA B TTIAIKAX BBIMH
d TpaHHOH | MPOYIIWHHBI | pe3p00BOE | OTBEpPCTUH | KOHIIAMHU
TOJIOBKH) mo 'OCT |otBepctre)| mo [OCT |mo I'OCT
3033-79 22043-76 9066-75

M6 8-90 32-70 16 - 160 14 — 300 -

M8 8—-100 36 —80 16 — 200 20 -300 -
M10 10 - 200 40-100 16 — 200 30 -300 45-150
M12 14 - 260 45-125 25-220 40 - 360 55-200
M16 16 — 300 60 — 160 25-220 55-500 65— 230
M20 25-300 80-200 | 42-240 80 —500 85 —-230
M24 32-300 | 100-250 | 45-240 130-500 |110-250

(M27) | 35-300 - 55-260 | 150500 |120 - 260
M30 | 40-300 | 125-280 | 60260 | 170500 | 130 340
(M33) - - 70— 300 - -

Psim nmuH GONTOB € MIECTUTPaHHOW TOJIOBKOHW u mmmmuiek: 8, 10, 12, 14,
16, 18, 20, 22, 25, 28, 30, 32, 35, 38, 40, 42**, 45, 48**, 50, 55, 60, 65, 70,
75, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125***, 130, 140, 150, 160,
170, 180, 190, 200, 210*, 220, 230*, 240, 250*, 260, 270*, 280, 290*, 300,
310%*, 320, 330%*, 340, 350*, 360, 380, 400, 420, 450, 480, 500.

Psn novn otkuaHbIX 60nToB: 32, 36, 40, 45, 50, 60, 65, 70, 75, 80, 85,
90, 95, 100, 110, 125, 140, 160, 180, 200, 220, 250, 280, 320.

Pa3mepsl B ckOOKax MPUMEHATH HE PEKOMEHITYETCSI.

“F Jlna mmumnek no 9066-75. ** JIng mmmnex mo I'OCT 22043-76.
*** Jlast 00NTOB
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Tabmmma 1.2 — MexaHn4yeckne CBOMCTBA, KIIACCH MPOYHOCTH: OONTOB (IIIITH-
nex) mo 'OCT P 52627-2006 u raek mo I'OCT P 52628-2006; pexomen-

JyeMbIe MaTepHaIIbl U3 YIIICPOJUCTHIX M HU3KOJIECTHPOBAHHBIX CTalCH

Bonar (mmumnbka) laiika
Ilpenien npouHOCTH | TIpenen
Koace M Ha PaCTsDKCHHUE Os, | Tekyue- | Kmacc M
npo- apka MITa orn npo- apka
cranu cTanu
HOCTH vomi- | vumm- | Or (Go2%), | HOCTH
HanbHbi | Manprpii | M2
Ct3cm, Ct3km, Cr3cm,
3.6 Cisen 300 330 [180(190)| 4 Cr5, Cr5xm
4.6 | Cr5km, 10 400 |240 (240)
0,10 400 5 10, 10k,
, 10k, 20, 20km
4.8 09T'C, 102 420 320 (340)
5.6 30, 35 500 |300 (300) 15, 15k,
20, 20k, 500 6 20, 20k,
5.8 40, 45 520 400 (420) 35, 45,40X
20, 20xi1, 20I°2P,
6.8 35 600 600 |480(480)| 8 35, 45, 40X
35, 45, 30X, *
88 |35X,38XA.| 800 | 830 (ggg*) 9 | P I0xA
40X, 20T2P ’
35, 45, 35X, 720* 40X, 30XT'CA,
9.8 38XA, 900 900 (720%) 10 38XA, 16XCH
40XH, 45T, 900
*
109 | 2002P, 1} 1000 | 1040 30XI'CA
30XTCA (940%)
30XTCA, 12
35XTCA, 1080* 35XTCA,
1291 goxmma, | 1200 | 12201 (1100 40XH2MA
16XCH

IIprumeuanne: [IpuBenéunbple B TabHIIe MapKy CTAJH SBISIOTCS Hanbo-
JIee MCIOJIb3yeMble /ISl ITAaHHBIX KIIacCOB IMMPOYHOCTH. B ckoOkax yka3zaHbI
MHUHHMaJIbHbIE 3HaYEeHUs, 03 CKOOOK — HOMHHAJILHbBIE 3HAUCHHUS TIpe/iernia
TEKY4ECTH

* YV CIIOBHBIN TIpeied TEeKYIeCTH
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Tabmmma 1.3 — MexaHu4yecKne CBOWCTBA M TPYHIBI IPOYHOCTH: OONTOB
(mumunex) u raek 1m0 'OCT 1759.0-87; pexomennyeMble MaTepHaIbl H HX
COYETAHHMS YIS TPYIIT U3 CPeIHE U BHICOKOJIICTHPOBAHHBIX CTaJIei

Ye- Bounr (mmmisKa) TIaiika 060-
JIOB-
HOE IIpenen | Ilpenen e

6o- p pea HHE

‘;Ha_ Mapka NPOYHOCTHU | TEKy4de- Mapka CTaH-
CTau Ha pacti- cr CTau Aapra

HCHHC KEeHHE 03, |67 (602%), Ha

rpym- MIlIa MIIa CTAb

TIbI

12X18H10T, 12X18H10T,
12X18H9T, 12X18HIT,
08X18H10T, 08X18H10T,

21 08X17H15M3T, 510 195 08X17H15M3T,
10X17H13M2T, 10X17H13M2T,
10X17H13M3T, 10X17H13M3T,

06XH28MIT 06XH28MAT rOCT
12X13, 20X13, 12X13,20X13, 5632-
08X22H6T, 08X22H6T, 2014

22 08X21H6M2T, 590 315 08X21H6M2T,
31X19H9MBEFT, 31X19H9MBEBT,
07X21I"7AHS, 07X21T"7AHS,

10X141"14H4T 10X14I'14HAT
30X13, 14X17H2, 30X13, 14X17H2,

23 18X12BMB®P, 690 18X12BMB®P,
08X15H24B4TP 08X15H24B4TP
30XMA, 20XH3A 540 30XMA, 20XH3A | TOCT

18X2H4MA 18X2H4MA 4543-71

24 | 10X11H23T3MP, 880 10X11H23T3MP,3| TOCT
37X12H8I'§SMDb 7X12H8T'8MDbB | 5632-
13X11H2B2M® 13X11H2B2M® | 2014

25X1M®, 25X1MO, rOCT

25 25X2M1 0, 880 735 25X2M10, 20072-

20X1MI1DITP, 20X1M1D1TP, 74
20X1M1®D1EP 20X1M1®D1EP
TI'OCT
26 07X16H6 1080 835 07X16H6 5632-
2014
IIpumevanne: IlpuBenéHHble B TaOnMIle MapKd CTAIN SBISIIOTCS Hamboiee
HCTIONB3YyeMBble IS JaHHBIX rpymi npounocty mo CTII 26.260.2043-2004
* YV CIIOBHBIH IIpeie TeKyIeCTH
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Mexanndeckue cBoiicTBa 60ToB ¥ nimiiek (Tadn. 1.2) u3 yriepoau-
CTBIX ¥ HU3KOJIETUPOBAHHBIX CTAJICH NPU HOPMAIBHBIX YCIOBHIX XapaKTepH-
3yrorcst 10 kaccaMu IPOYHOCTH, KaKA0€ U3 KOTOPHIX 0003HAYAIOTCS JBYMSI
4rcIaMHy, oTAeNEHHbIe Toukoil. [lepBoe uncio, ymHOkeHHOE Ha 100, ompe-
JeTsieT HOMMHAIBHOE 3HAUYEHHE IIPeieia NPOYHOCTH 6 (BPEMEHHOE COIpO-
TUBJEHHE) Ha pacTsbkeHue B MIla, Bropoe gucino, genernoe Ha 10 — oTHO-
LIeHUe Npefiena TeKy4ecTd or (YCIOBHOTO MIpefesia TEKy4eCTH 6,,) K HOMU-
HaJILHOMY TIpeJieNy NMPOYHOCTH Ha pacTskeHue. [IpousBenenue 3tux gucedn,
yMHOXKeHHOe Ha 10, ompenenseT HOMUHAIBHBIN Mpeen TeKydecTu (ycaoB-
HBII npenen Tekydectu) B MITa.

Tabnuna 1.4 — Buas! 1 ycioBHbIC 0003HAYCHHUS TOKPBITHIT 0OJITOB, IIMHJICK,
rack u mai6 mo 'OCT 1759.0-87

VYcnoBHOE 0003HaYCHUE TIOKPBITHS
Bun noxpertust
mo 'OCT 9.306-85 udpoBoe
LluHKOBOE, XPOMAaTUPOBAHHOE 1. xp 01
KanmueBoe, XxpoMaTHpOBaHHOE Kn. xp 02
MHorocnoiiHoe: Meib-HUKENb M. H 03
MHorocnoiiHoe: Meab-HuKenb-xpoM | M. H. X. 6 (Grectsiee) 04
OxucHoe, IPONUTaHHOE MACIOM Xum. Oke. ipM 05
docdarnoe, nponuranHoe Maciom | Xum. Poc. npm 06
OuoBsiHHOE o 07
Mennoe M 08
[{urkoBoe I 09
OxucHoe, HanoJHeHHoe XpoMaTaMu | AH. OKc. HXp 10
OKHCHOE U3 KHCIBIX PAaCTBOPOB Xnwm. ITac 11
CepebpsiHoe Cp 12
HuxkeneBoe H 13

Mexannueckue cBoicTBa raek (tabm. 1.2) ¢ HopMaibHO# BBICOTO# He
meHee 0,8d (d — HOMUHAIBHBIA TUaMeTp pPe3bObI) W KPYIMHOH pe3pOoi u3
YIIIEPOOUCTBIX M HU3KOJETHPOBAHHBIX CTaleil pas3lessloTcs Ha 7 KIAcCOB
MIPOYHOCTH.

Kiacc npouyHocTH 1u1si Taek ¢ HOPMAaJIbHOM BBICOTOM yKa3bIBaeT Ha
HanOONBIINI KJIacC MPOYHOCTH OONTOB, C KOTOPHIMH OHHM MOTYT CO3/aBaTh
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COCIUHEHHE, T.€. Ha IepBOe W3 YHced B 00O3HAYCHHWH Kilacca MPOYHOCTH
COOTBETCTBYIOIIETO OonTa (IIMMIBKHM). PEKOMEHAYIOTCS CIEeIyIoImue code-
TaHWs KJIACCOB MPOYHOCTH raek u Gonros (ummmek) (Tabn. 1.5) u marepua-
JIOB JiIst GOJITOBBIX M LIMMJIEYHBIX coenrHenuii (Tabi. 1.6).

MexaHIYecKie CBOWCTBA OOJNTOB, IIMWICK W TaeK U3 KOPPO3UOHHO-
CTOMKHUX, KApONPOYHBIX, XAPOCTOMKMX U TEIUIOYCTOMUMBBIX CTaneu
(tabn. W.3) mpu HOpMaILHOU TeMIepaType AEJSTCS Ha 6 IPyII, XapaKTepH-
3YIOMIMX UX MPOYHOCTH. JIOMyCKaeTCs M3rOTaBIIMBATh KPEICIKHBIC HM3CIUS
U3 JIPYTHX MaTePUANIOB, HE MPEIyCMOTPECHHBIX B Tabnuie 1.3, HO mpu 3TOM
X MEXaHUYECKHE CBOMCTBA JIOJDKHBI OBITh HE HIDKE, YKA3aHHBIX B TaOJHIIC
JUUIS COOTBETCTBYIOIIMX I'PYIIL.

erHe)KHLIe U3aciinda U3roTaBJIMBAKOTCA WU 663 3alIUTHOI'O HOKpLI-
THS, WIK C OJHUM U3 BHIOB MOKpEITHH (Tabn. 1.4). MuHHMAaNbHAS TOIIIUHA
NOKPBITUS: 3; 6; 9 MKM.

Tabmmma 1.5 — CoueTaHus KIIacCOB MPOYHOCTH TracK M OONTOB (IIIHIICK)

Knacc npounoct Knacc mpounoctu 6onra Juametp pe3pObl
raiku (IMHITBbKN) d, Mmm
4 3.6;4.6;4.8 d<M16
5 3.6;46;4.8 d > M16
5.6,5.8
6 4.6;4.8;5.6;5.8; 6.8 d <M48
8 8.8
9 8.8 M16 <d <M48
9.8 d<M16
10 10.9 d < M48
12 12.9 -

IIpy NOBBIIEHHBIX TEMIEpaTypax MEXaHHYECKHE XapaKTepUCTUKU
6onToB (IIMUIEK) yMEHbIIAIOTCS. [IpuOIMKeHHbBIE TaHHBIE TIPECTABICHBI B
Tabimue U.7.

JnurensHas paboTa Npy NOBBILIEHHOH TEMIIEpaType MOKET IPUBECTH
K 3HAYUTENbHOM penakcanuu HampspkeHui. O6braHO 100 4. paboTsl npu
temreparype 300 °C mpuBOIAT K CHIDKCHUIO YCHJIMS 3aTsDKKH Oonrta MM
IIMTIIBKY BCIIEACTBUE YMCHBIICHHS 3HAUCHHUS IPEieNia TEKydecTH Oolee yeM
Ha 25% OT HaYaIbHOM.
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Tabmmma 1.6 — Coueranus MatepranoB 60J1TOB (IIMHIEK) C TAKaMH

Marepuain 00T HIH MIMTHIBKA
(cooTBercTBYIOIIEE OOO3HAYCHNE
KJIacca WITK TPYIIbI TIPOYHOCTH)

Marepuan raiiku
(cooTBercTBYyIOMmIEE 0OO3HAUCHUE
KJIacca WM TPYIIIBI IPOYHOCTH)

35 (6.6) 20 (4.6), 25 (4.6)
35X (8.8) 35 (6.6)
20X13 (22) 20X13 (22)
12X18HIT (21),
07X21T7AHS (22) ég}zgigi 83
10X 14T 14HAT (22)
20XH3A (23) 102 (4.8), 09T2C (4.8)
30XMA (23) 35X (8.8)
08X18H10T (21)
14X17H2 (23) 12X18HIT (21),
12X18H10T (21)
4SXIHUBM D) | ggx1gm107 (1), XISHIOT (1)
18X2HAMA (24) 20XH3A (23)
25X1M® (25) 30XMA (23)
20X1MI1d1Bp (25) 25X1M1® (25)
07X 16H4B (26) 08X18HI0T (21), 12X18HI0T (21)

Tabnmma 1.7 — Ilpexen TekydecTH WIH yCIOBHBINA Tpeaen TEKy4eCTH MaTe-
puana 60aTOB (IIMTUIIEK) PY MOBBILIEHHBIX TEMIIEpaTypax

Temneparypa °C
Knace 20 100 200 250 300
MPOYHOCTU
IIpenen TexydyecTu UK yCIOBHBIN mpeaen Tekydectu, MIla
5.6 300 270 230 215 195
8.8 640 590 540 510 480
10.9 940 875 790 725 705
12.9 1100 1020 925 875 825
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CtpyKTypa yCIOBHOTO 0003HAUCHHS [Ia0 UMEET CIICIYIOUIIA BU.

O0.000xOo.00.0.00rocrto
12 345 6 78 91011 12

3nech:
1 — HauMEHOBaHNE U3EIINS;
2 — ucnoiHeHue (UcToHeHne | He yKa3bIBaeTcs);
3 — Tum m3genus o FOCT 11872-89 (JI — nmerkoe (He yka3bpIBaeTCs) U
H — nHopmamnsHOE);
4 — xmacc TOYHOCTH (A — TOBBIMIEHHAs! TOYHOCTh, C — rpy0ast Tod-
HOCTb; KJIaCC HE yKa3bIBaeTCs MMPU OJTHO3HAYHOM OIPE/ICICHHH ero CTaHxap-
TOM Ha U3JIeTHeE);
5 — auametp pe3bObl KPETIe)KHOMN JIeTalu;
6 — TonurHa (yKa3bIBaeTCs IS U3JIENUs C TOJILIMHOM, HEe IPETyCMOT-
PEHHOM B CTaHAapTax Ha KOHKPETHBIH BHJ W3AEJHs, ISl CTAHAAPTHBIX TOJI-
IMH HHQPOpPMAITU He YKa3bIBACTCS U 3HAK «X)» HE CTABUTCS);
7 — tun m3aenus no 'OCT 6402-70 (JI — nerxoe, H — HOpManbsHOE (He
ykaszbiBaetcs), T — Tsxenoe 1 OT — oco0o Tskenoe);
8 — ycioBHOE 0003HaUCHNE IPYIIIHI MAaTEPHAIIA,;
9 — mapka Matepuana (ykaspiBaetcs mis rpym 01, 02, 11, korna HeT
OJTHO3HAYHOTO BBIOOpA MaTepHasla WIM WHbIC MaTepualibl, He BOLIEIIINE B
TPYIIIBI);
10 — ycnoBHOe 0003HAUCHHE BUJIA 3AIIUTHOTO MOKPBITHS (Tabn. U.4),
(OTCyTCTBHE HOKPBITHS HE YKa3bIBaeTCA);
11 — TonmuHa MOKPHITUA (A1 MHOTOCIIOMHOTO TTOKPHITHS yKa3bIBaeT-
csl cyMMapHasi TOJINIMHA BCEX KOMIIOHEHTOB);
12 — o6o3HaueHne cTaHAApPTa Ha KOHKPETHBIH BUJI H3/IEIIHSL.
[ait0b M3roTaBIMBAIOT B COOTBETCTBHM C TEXHMYECKUMH TpeOOBa-
uusimu o [OCT 18123-82 u3 cieayroniux MaTepruaios:
a) U3 YIJIEPOIUCTHIX CTaJleld MapoK:
I'pymma 01: 08, 08k, 10, 10xm mo T'OCT 1050-88;
I'pynmna 02: C13 u Cr3kn mo 'OCT 380-2005;
I'pynma 03: 15;
Tpynna 04:205 4 1o rOCT 1050-88
I'pynma 05: 35;
I'pymma 06: 45;

0) u3 nerupoBanHbIx ctanen mo [OCT 4543-71.:
I'pymma 11: 40X, 30XI'CA;

B) M3 KOPpO3HOHHOCTOMKKX cTaneit mo OCT 5632-2014:
I'pynma 21: 12X18H10T;
I'pynma 22: 20X13.
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NMPUNOXEHUE K
(obsi3aTenbHoe)
O6pa3zen 0popMIICHHS THTYIFHOTO JINCTA
HOSICHUTENBHON 3aIIMCKH KypCOBOTO IIPOCKTa

MuHHCTEpPCTBO HAYKH U BEICIIEro oOpa3oBanus Poccuiickoii denepanum
gedepanvroe 2ocyoapcmeentoe 6100xcemuoe 00pazosamenvHoe yupexcoenue
gvicuLe2o0 06pazoeaHusl

«Canxm-IlemepOypeckuil 20CyO0apcmeeHHblll MeXHOI02UYeCKULL UHCTNUMYM

VIHC

(mexnuuecxuil ynusepcumem)»

(kox) (HauMEHOBaHUE)

Hanpaenenue noocomogxu baxaiaspa

(xom)

(HaMeHOBaHHUE)

Daxyromem Mexanuueckuii
Kageopa Mexanuxu
Yuebnas oucyuniuna Ilpuknaonas mexaunuxa

Tema Ilpoexmuposanue annapama oo6vemom M,

Buvinoanun cmyoenm
Pyxosoodumens

Oyenka 3a Kypco8ou npoexm

Tpynna

KYPCOBOH ITPOEKT

3

OCHAUW{CHHO020 MEWANIKOil muna
C yacmomoiu epauienHus 06/mun
0n1A nepemeuiuganus padoueii cpeowl, cooeprcauieni

npu memnepamype ____ C,
MOUIHOCHb NPUBOOA KBm

(MHUIMANBL, hamMuIHs)

(TOIKHOCTB) (MHUIMANBL, hamMuIns)

(moxnuCch PyKOBOIMTEIS, AaTa)

Canxm-Ilemepbype
2019
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MPUNOXEHUE N
(pexomeHayemoe)

O6pasubl ohbopmMmneHus YepTexen annaparta
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