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HEJIb PABOTbBI: npuobpectd HaBBIKM BbIOOpa cmoco0a U PEXHUMOB
TEPMHUUECKON 00pabOTKH J1eTanel 1 MHCTPYMEHTA U3 YIIIEPOJUCTBIX CTaJICH.

KypcoBas pabota no MaTepuagoBeIEHUIO UMEET OOJIbIIOE 3HAUEHNUE B PA3BUTUU
HaBBIKOB CaMOCTOSITENIbHON TBOPUYECKOM pabOThl CTYAECHTOB, BbIpaOATHIBAECTCS YMEHHE
UCIOJIb30BaTh CIPAaBOYHYI0O U HOPMAaTHUBHYIO JIUTEPATypy, TOCYIJapCTBEHHbIE U
OTpaciieBbI€ CTaHAAPThI, KaTaJIOru U APyrue MHPOpMaMOHHbIE NCTOUYHUKU. [Ipu aToM
pa3BUBAIOTCS HAaBBIKM Hay4YHO-HCCIEAOBaTelbckol  paboTel. KypcoBas pabora
3aKpeIuIsIeT, YriayoaseT u 0000maeT 3HaHUS, MOJYYCHHBIE BO BpEMsl JICKITMOHHBIX U
7a00paTOPHBIX 3AHATHI [0 MaTepUaJOBEACHUIO. 3aluTa KypCOBOM palOTHI SIBISETCS
Ba)XHBIM KOHTPOJIBHBIM 3TAIlOM OIICHKH YMEHHUS CTYACHTA KPaTKO M3J0XKHUTh CYITHOCTD
pojeiaHHON paboThl M TPAMOTHO JI0Ka3aTh MPABHUIIBHOCTh MPUHATHIX PELIICHHIA.

COJIEP)KAHUE U OFBEM KYPCOBOM PABOThHI

OcHOBHBIE CTPYKTYPHbBIE 3JIeMEHThI KypPcOBOil pad0ThI M MpPaBUJIa UX
opopmieHus

KypcoBas paboTa 1075KHA COCTOSITh U3 CTPYKTYPHBIX DJIEMEHTOB:
TuTynpHbIN TUCT (CM. pUIioKeHue 1)
Conepxxanue
BBenenue
OcHOBHas 4acTh
3aKIIFOueHUE
CnucoK UCIOIb30BaHHOM JIUTEPATYPHI
Bo BBeneHMH HEOOXOJIMMO OTMETUTh aKTyaJIbHOCTh, 1I€JIb U 3aJauu padboThl. O0BEM
BBEJICHUSA |...2 CTpaHULIBL.
OcHoBHasl YacTh BKJIIOYAET B ce0s1 OCHOBHOE cojepkanue padotsl (10...12 cTpanum).
B 3akawdennu HeoOXOIUMO TMOJBECTH MTOTH pabOTHI MO BBIOOPY BHAA U peXKUMA
TEPMUYECKON 00pabOTKH JUIsi KOHKPETHOM AeTalid WM WHCTPYMEHTa U3 CTald IO
BapuaHTy 3aganus (0,5 cTpaHuIibl).
Cnucok ucnoJib30BaHHOM JuTepaTypsbl oopmitsiercs: B cootBerctBun ¢ [[OCT 7.32—
2001.

TpedoBanus k 0popMIIEHHIO KYPCOBO# padoThI:

Cornacio I'OCT 7.32-2001 kypcoBasi pabota odopmisieTcs Ha CTaHAAPTHBIX
auctax Oenori Oymarum dopmata A4 (210 x97 wmMm) (OIHOCTOPOHHSISL TI€YaTh).
TuryneHBIN JTUCT 0GOPMIISIETCS B COOTBETCTBHH C BAPUAHTOM 3a/1aHUs (CM. TIPUIL.).

Mpudpt B pabore nomkeH OBITH YEpPHOro LBeTa, HpsAMoil, 14 kerms, aus
MO/I3aT0JIOBKOB JIONYCKAETCsl MCIOJb30BaHUE ModyxupHoro mpudra. Tun mpudra
Times New Roman. OcCHOBHOW TEKCT BBIPAaBHUBAIOT IO IHMPUHE, ab3al] HAYMHAIOT
nocJie orcryna B 1,25 cm. MexaycTpOYHbIi THTEPBa — MOJyTOPHBIN.

Pa3mepsr noneit: 30 MM ¢ neBoi cTopoHbl, 20 MM cBepXy W cHU3y, 10 MM ¢
paBoil cTopoHbl. Hymepamus pucyHKOB M TaOJIHI] CKBO3HAs MO TEKCTy padoThl. Bee
PUCYHKH TOJKHBI UMETh MOIHUCH.



CrpaHuibl KypcoBOil paOOThl HyMEPYIOTCS MO MOPSAKY, HAUYMHAsl C TUTYJIBHOTO
JIMCTa, HA TUTYJIBHOM JIMCT€ HOMEDP CTpPAaHULbI HE cTaBUTCA. PacroiioxkeHue Homepa
CTpaHUIbl B HWKHEW YacTH JucTa 1o HeHTpy. OOuiee ynucio cTpaHul B paboTe OKOJIo
15.

3AJJAHUSA HA KYPCOBYIO PABOTY I10 BAPUAHTAM
ITopsiniok BbINOJIHEHUS PA0OTHI
OcHoBHas yacTh pabOThI JOJKHA BKIIFOYATH CIAEAYIOIINE MyHKTHI.

1. B cootBercTBUM ¢ BapuaHTOM 3amaHus (Tabm. 1), pacmmdpoBats MapKy
CTaJIM, YKa3aTh TEMIIEPATypy KPUTUUYECKUX TOYEK, XUMHUYECKHI COCTaB, MEXaHHUYECKHE

CBOMCTBA U Ha3HAUCHUE.

Tabnuna 1.BapuanTsl 3a1aHKs Ha KypCOBYIO paboTy

Howmep Mapka HaumenoBanue aeranu niu

BapUaHTa CTaJIH WHCTPYMEHTA

1 Crl 00T, IITHJIbKA

2 Ct2 OounT, raiika

3 Ct3 pBIYar, och

4 Cr4 OCb, KPOHIIITENH

5 Ct5 0Ch, Ball

6 Cr6 najel, NOpIICHb

7 10 YIIKO, BTYJIKa

8 15 00T, BUJIKA

9 20 3MEEBHK, TpyOa neperpeparesei

10 25 IITTMH/ICITB, 3BE304YKa

11 30 TSIra, KOJICHYAThIN Bajl

12 35 OouT, raiika

13 40 KOJICHYATHIN BaJj, 3y04aToe KOJIeCOo

14 45 rajell, MIuHACIb

15 50 3yOuaToe KOJeCco, MPOKATHBINA BaJIMK

16 60 npyXHHA, peccopa

17 V7 3yOunII0, IyaHCOH

18 V8 KEpH, Ky3HEUHBIH ITamin

19 Y9 pyOaHOYHas jKelie3Ka, CBEPJIO

20 Y10 riaimka, gppesa

21 Vi1 pasBepTka, ppesa

22 V12 CBEPJIO, METYUK

23 V13 HaIUJIbHUK, TPABEPHBIA HHCTPYMEHT

24 Y12A pasBepTKa, madep




2. JlaThb A3CKM3 JeTalld WIM HHCTPYMEHTAa, M3rOTABIMBAEMOTO W3 JaHHOM
Mapku ctai. Onucarb yCI0BUS IKCIUTyaTallMi U TpeOyeMble CBOMCTBA.

3. BriOpate cmoco6 TepMuuecko 00pabOTKM CTaiM I TOJYy4YeHUs
TpeOyeMbIX CBOMCTB. BhuepTuTh yyacTok nuarpammbl coctosiHust Fe-FesC u ykazath
TEeMIIepaTypbl HarpeBa CTajld IPHU BHINOJIHEHUH TEepMUYECKOM 00paboTku. Omnucath
CTPYKTYpPHBIE MIPEBPAILCHUS IPU HATPEBE U OXJIAXKIECHUU CTaJIH.

4, Breraeptuth rpadux TepmMuueckord oOpaOOTKH C yKa3aHHEM TeMIepaTyp
HarpeBa, BpPEMEHU BBIIEPKKH U CKOPOCTH OXJIAXIEHHUS CTAJbHOM JeTald WU
uHCTpyMeHTa. Omucath CTPYKTYpY M CBOWCTBA CTajHM MOCIE HA3HAYEHHOTO PEXHUMA
TEPMHUUYECKON 00pabOTKH.

B 3akiroueHnu caenarb BbIBOJIBI IO padoTe.

METOJIUYECKHUE PEKOMEHJAIIMH 1O BHIBOPY BUJIA
TEPMUYECKOUN OBPABOTKHA
B HaCTOAIICC BPCMA CTAJIb ABJIACTCA OCHOBHBIM KOHCTPYKIIMOHHBIM MAaTCpHUaJIOM,
N3 KOTOPOI'O HM3rOoTaBJIMBAIOT CHIIOBBIC VY3JIbI PA3JIMYHBIX MAIOIHMH W aIllIapaToB.
I/IHTGHCI/I(I)HKaIJ;I/ISI IMPOU3BOACTBCHHBIX IIPOLHCCCOB M IIOBLIIICHHC Tp€6OBaHI/II71 K
KAaueCTBY BBIMYCKAEMOW MPOIYKIHUH TPeOyeT CIENHaIUCTOB BBICOKOTO YPOBHS,
CHOCO6HI>IX OCBAUBATh IIPOIPCCCUBHBIC TCXHOJIOTHH YIIPOUYHCHUA MATCPUATIOB.

MapkupoBKa yrjiepoaucTbIX cTajei

[Io konmuecTBYy yriaepoia CTald KIACCHPHUIMPYIOT HAa HHU3KOYTIEPOAMCTHIC
(comepxkamme yriepoaa menee 0,3 %), cpeaneyrnepoauctsie (0,3...0,7 % C) u
BbICOKOYyTIIepoaucThie (6omnee 0,7 % C).

[Io xuMuYecKOMy COCTaBy CTald YCJIOBHO pAa3AeNsAiOT Ha YIJIEPOJIUCTHIC
(HelerupoBaHHbIC), HU3KOJIETUPOBAHHBIC (CyMMapHOE COJEpKaHUE JIETHPYIOIIUX
AJIEMEHTOB JOJDKHO OBITH He Oonee 2,5 %), nerupoBanubeie (2,5...10 %) wu
BBICOKOJIerupoBaHHbIe (6omee 10 %).

B Poccun npunsita 6ykBeHHO-IM(ppoBasi cucteMa 0003HAUYEHUS MApPOK CTajeH.
Huxe npuBeeHbl CTaHIAPTHBIE MAPKU YTIAECPOIUCTHIX CTaJICH.

KoHcTpykuuoHHble cTagm o0bIKHOBeHHOro kadecrBa (I'OCT 380-88)
MapkupyroT OykBamu Ct u 1uppamu ot 0 mo 6 (HOMep crTanmu), KOTOPHIM
COOTBETCTBYIOT OMPE/CIICHHbIC coepKaHus yrieposa (Tadi. 2):

IIpn mnepexome ot mapku Ctl x Mapke CT6 BpeMEHHOE COIPOTHBIICHUE
Bo3pactaeT oT 300 go 600 MlIla, a mmactuuHoCTh CHHMKAeTCA. CTanu 3TOW TPYMIIBI
IIUPOKO  HMCHOJB3YIOT I TPOW3BOJICTBA  PA3UYHBIX  J1e(OPMHUPOBAHHBIX
noypabpuKaToB: JIUCTOB, MPYTKOB, TPYO U T.I.

Tabnuia 2. Mapku yriiepoaucThIX KOHCTPYKIIMOHHBIX CTajielt OOBIKHOBEHHOTO
kadgectBa ('OCT 380-88)

Mapka | Ct0 Crl Cr2 Cr3 Cr4 Cr5 Cr6
C,% 10,23 10,06...0,12/0,09...0,150,14...0,22 (0,18...0,27 |0,28...0,3710,38...0,49




KauecTBennble koHCTpykmuoHHble ctaau (FOCT 1050-74) wmapkupyroT
IByMsl IU(dpaMu, KOTOPbIE YKa3bIBAIOT HAa CPEIHEE COJECpKAHUE YIJIEpoJa B COTBIX
nossix mporenta: 08, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 58, 60.

Konuentpanusa mapranma B 3tux craisax cocrasigeT 0,35-0,8%, a kpemHus —
menee 0,3 %. MexaHuyeckre CBOWCTBAa KAUYECTBEHHBIX CTaJE€H BBIIIE, YEM y CTajel
OOBIKHOBEHHOI'O KayecTBa, YTO OOYCJIOBIIMBAeT UX IMPUMEHEHUE IJisi Jeraied Ooiee
OTBETCTBEHHOTO Ha3HaueHMs: cTanu Mapok 08...25 wucnonb3yroT MAjisi CBapHBIX
KOHCTpyKuui, Mapku 30...45 — s npou3BOJACTBA AETaJEd MAIlMH U CTajld MapokK
50...60 — 11 U3rOTOBIEHUS )KECTKUX (CUIIOBBIX) YIIPYTUX 3JIEMEHTOB.

HNucrpymenrtaibubie yriaepoauctoie cramm (FOCT 1435-74) mapkupyrot
OykBoi Y u 1mudpol, yka3bIBalolled Ha CpeaHEe COJEpKaHUE YTIEpoJia B JIECITHIX
JOJISAX MpoIlieHTa (Tadm. 3).

Tabnuna 3. Mapku yriepoaucThix HHCTpyMeHTaNbHbIX cTajnei (TOCT 1435-74)

Mapka] VY7 Y8 Y9 Y10 V1l V12 V13
C, % [0,66...0,730,75...0,840,85...0,94/0,95...1,0411,05...1,1411,15...1,2411,25...1,35

KonnenTtpanus npumeceit cocrasiseT: Mn < 0,3 %, Si< 0,3 %, S <0,028 %, P <
0,03 %. Yraepoaucteie cTajid 001aat0T BBICOKOW TBEPAOCTHIO U M3HOCOCTOMKOCTHIO,
MO3TOMY HMX MCHOJB3YIOT [JIi M3rOTOBIEHUs ynapHo-mrammnoBoro (Y7-Y9) u
pexymero uHcTpyMeHta (Y10-Y11). CrpykTypa BcexX pacCMOTPEHHBIX CTajlell B
OTOXOKEHHOM COCTOSIHUU OIpEAeNIeTCcs] KOHUEHTpalMeil yrieponia u, cleloBaTeNbHO,
MOXET ObITh IPOAHAIN3UPOBAHA 10 TUArpaMMe KeJle30 — IEMEHTHT.

Buabl TepMuveckoii 00padoTku

Bce Buabl Tepmuueckoil oOpabOTKM B 3aBUCMMOCTH OT Ha3HAYEHUs JENATCS Ha
IIpEeIBapUTEIIbHBIE U OKOHYATEIIbHBIE.

IIpeaBapurenbHas TepMO0OOpabOTKa IIPOBOJIUTCS VIS YIIy4IIECHHUS
0o0pabaTbIBAEMOCTH  MaTepuaja  pexylUM HHCTPYMEHTOM, IMOBBIIMICHHUS  €ro
MJIACTUYHOCTH, CHATHUSI BHYTPEHHHUX HANPSHKEHUH M U3MENTbYEHUS 3€pHa.

[IpenBaputenbHO TepMHUYECKOW 00pabOTKE MOABEPraroTCs 3arOTOBKH JI€TaJIeH
mamuH. K mpenBaputenbHOM TepMudeckoil 00paOOTKe OTHOCATCS Pa3UYHbIE BUIbI
omkura. B Tabmuue 4 nmaHa KpaTkas XapakTEpUCTHKA BHJOB MPEBAPUTEIHHOM
TepMUYECKOl 00pabOTKH U 00JIaCTh X MPUMEHEHHUS.



Tabnuna 4. Buasl npeaBapuTenbHOM TEPMUUECKON 00paboTKH

HasBanue o0paboTKu

XapaKTepucTruKa U MPUMEHEHUE

Pexum

[HomHb oTXXKUT

BripaBHUBaET CTPYKTYypy IO BCEH

Temneparypa Harpesa

miomaan  ceuenusa, cHmkaet | Ha 30...50 °C BpIme
TBEPAOCTb, yiry4ymaet | Acs. CxopocTb
00pabaThIBaEMOCTb, CHUMAET | OXJIaXKACHUS 10
BHYTpPEHHHE Hanpspkenus, | 50...100 °C/gac  mnsa
JUKBUJIUPYET MEepEerpes, | yriaepoaAuCThIX CcTalen
u3Meabyas cTpyktypy. | 1 20...60 °C/gac mis
[IpumensieTcs 118 TOKOBOK U | ICTUPOBAHHBIX CTaJleh
OTJIMBOK W3  JIOABTEKTOUIHBIX | BMECTE C ME€UYbIO
CTaJIEH
Henonuerit omxur | ObecrieunBaeT nonyuyenue | TemnepaTtypa HarpeBa
(cheponam3zaris) 3€PHUCTOTO nepaura, | Ha 30...40 °C Bbie
o0Jagaroniero my4ient | Acy. CkopocTb
00pabaTbhIBAEMOCTHIO, YEM | OXJIAKJICHHUSI BMECTE C
MJIACTUHYATHIN MEPIUT. | IEYBIO
[Ipumensiercs TOJIBKO TS
ABTEKTOUIHBIX U 3a3BTEKTOUTHBIX
CTaJen.
Huddy3ronnsii  oTkur | BerpaBHuBaeT xuMuueckui | Temneparypa Harpesa
(roMOreHu3aIMOHHBIH) coctaB 1o BceMy cedeHuro | Ha 150...200 °C Bblme
JIETaJIN. [TpumensieTcs st | Acs. JlnmarenpHas
OTJIMBOK M3  JIETUPOBAaHHBIX | BeIIEpKKa. (CKOPOCTH

JODBTEKTOUIHBIX CTaJIEH.

OXJIaXKACHHUA BMCCTC C
IICYbIO

PexpucrayumzanuoHHbIN

CHuMmaer HAaKIJICII, YBCIIMYHMBAA

Temneparypa Harpesa

OTKUT JIACTUYHOCTDH u yMenbias | Ha 20-50°C vuxke Ac
TBEPJIOCTb, yIIy4IiaeT
00pabaTbIBa€MOCTh.
[IpumensieTca 1 BCEX CTallEH
IIOCJIE  XOJIOJJHOW  IIITaMIIOBKH
aubo  TpyOOM = MexXaHWYeCKOM
00paboTKH

Hopmanuzanus BripaBauBaer u  u3menbuaet | Harpes Ha 30-80°C
CTPYKTYDY; YIIYUIIAET | BBILIE Acs (Acm),
MEXaHMUYECKHUE CBOMCTBA CTalld; | OXJaXJICHUE Ha

paspyuiaer KapOHAHYIO CETKy Yy
3a9BTEKTOUIHBIX CTaJeu.
IIpumensieTcs nociue ropsuen uinu
rpyooi MEXaHHYECKON
00paboTKH CTaJu, nepen
LIEMEHTAalMEN U IIOCJIE Hee

CIIOKOMHOM BO37yX€




OxonuarenbHast (YHNpouHSIONIAsl) TepMHUYECKas OO0paboTKa MPOBOAMUTCS MAJIs
NpUAAHUS TpeOyeMBbIX AKCILTYaTallMOHHBIX XapaKTePUCTUK (TBEpIIOCTb,
U3HOCOCTOMKOCTb, U JIP.) TOBEPXHOCTSIM JICTAJICH.

Bce pgeranu, mnoaBepraemble OKOHYATEIbHOM (YIMPOUHSIONICH) TEPMHUYECKOM
00paboTKe JIeTIAT Ha 2 TPYIIIIHL:

1. Heranu, padoraromue Ha TpeHue. [IpoBeaeHHas TepMuueckas odpadoTka
JIOJDKHA 00€CTeunTh HEOOXOJUMYIO0 TBEPJOCTh, HM3HOCOCTOMKOCTH IMOBEPXHOCTHOTO
CJIOA.

2. Jletanu, WCHOBITHIBAIONME TpPU paboOTe 3HAYMTENBHBIE  HArpy3KH
Pa3TUYHOTO XapaKTepa: pacTITUBAIOIINE, M3THOAIOIINE, KPYTSIINE, KOHTAKTHBIC.

- B peramsx, MCHBITHIBAIONIMX B TPOIECCE IKCIUTyaTallid PACTITHBAIONTUE U
CKUMAIOIIME Harpy3KH, HAmpsHKeHHs] IO CEUEHHUIO0 paCIpeeleHbl PaBHOMEPHO.
[IpuMEHSIOT CKBO3HYIO 3aKajJKy M OTITYCK

-B neransix, paboTaromux Ha WU3rud, KpydeHUE WM MPU BHICOKUX KOHTAKTHBIX
Harpy3kax, CKBO3HO€ YIIPOUHEHHUE CEUEHMsI He 0053aTelbHO, HO IKEJIAaTeNbHO
MOBEPXHOCTHOE YIIPOUYHEHUE C COXPAaHEHUEM BA3KOW CEPILIEBUHBI

YcaoBusi paboOThl MHCTPYMEHTOB 3aBHUCAT OT PEKHUMOB pPE3aHUsS M CBOMCTB
oOpabaTbiBaeMOro mMaTepuayia. YTiaepoAaucTbie HHCTPYMEHTAIbHBIE CTAM MOCTABIISIOT
MOCJI€ OT)KUTa HA 3€PHUCTBIN MEPIUT.

Kpatkas xapakTepucTuka BHUJIOB OKOHYATEIHHOM TEepMUYECKOHW O0O0pabOTKH U
00J1acTh UX MPUMEHEHUS MIPEJICTABIICHBI B TAOIUIIE O.

Tabnuna 5. Buasl OKOHUATEIHBHOW TEPMUYECKON U XUMUKO-TEPMHUYECKON

00paboTKH
Haszpanue XapakTepucTrKa U IPUMEHECHHE Pexum
00paboTKH
1 2 3
[Tonmuas 3akanka | [loBelmmaer TBEpAOCTh, MPOYHOCTH M | Temreparypa
M3HOCOCTOMKOCTB; u3MenpyaeT | Harpea Ha - 30-

ctpykrypy. Cramu ¢ coxepxkanuem | S0°C  Boime  Acs.
yriepoaa menee 0,3% nepen 3akankoit | CKOpocTh
MIOJIBEPTAIOTCS MTOBEPXHOCTHOMY | OXJIAXKICHUS u
HAYTJIEPOKUBAHUIO (LIEMEHTAIMH), a C | OXJIaXKIaroIast
conepxxanuem yraepona 0,3% u Oonee | cpena (Bona,
3aKajJluBaeT 0e3  JIONOJHMTENILHOM | Maclo, uJp.)
00paboTKH. [Tpumensiercs JUTS | HA3HAYArOTCSI B
OBTEKTOUJHBIX M  JOIBTEKTOMJHBIX | 3aBUCHMOCTA  OT
cTayieir, oOecreunBas MaKCUMAJIbHO | XUMUYECKOTO

BO3MOYKHYIO TBEPAOCTh cocTaBa CTalud U
TpebOBaHMIA,
MPEABIBISIEMBIX K
JIETaJH




1

2

3

Hemomuasa
3aKajika

[IpumensieTcs IS 3a3BTEKTOUJIHBIX
cTaJiei, obOecrieunBas UM
MaKCHMAaJIbHO BO3MOKHYIO TBEP/IOCTh

Temmeparypa
HarpeBa Ha
50°C BbIIIE
CxopocTb
OXJIAXKJICHUS u
OXJIQXKIAt0IIast
cpena (Bona,
Macio, 4 Ap.)
Ha3HAYaITCs B
3aBUCHUMOCTH  OT
XUMHUYECKOTO
COCTaBa CTalldi WU
TpeOOBaHUH,
MPEABIBISIEMBIX K
JeTanu

30-
Ac.

Huszkoremnepa-
TYPHBIN OTITYCK

[Ipon3BOOUTCS HEMEMIEHHO MOCIE
3aKJIKHA, C LEIbI0 MNPUAAHUS CTAIH
HEO0OXOIUMBIX MEXAHUYECKUX
cBorcTB. IloHM)Kaer  BHYTpEHHHE
HaNpsHKEHUS, BOSHUKIIUE B IPOIECCE
3aKaJIkkM, 0e3 3aMETHOI0 CHIKCHUS
TBEPAOCTHU 151 XPYHKOCTH.
[TpumensieTcs TS PEXKYILIETO
MHCTPYMEHTA, HE IMOJBEPTAOLIECTrOCs
yaapam; VU3MEPUTEIBHOTO
MHCTPYMEHTA; IIOBEPXHOCTEN AETANIEN,
pabOTaNMINUX B YCIOBUSIX TPEHUS

Temneparypa
Harpesa
250°C.

150-

Cpenneremmne-
paTypHBINA OTITYCK

CHMXKaeT BHYTPEHHHUE HANPSOKEHUA U
XPYIKOCTh, BO3HHUKIIHE B IIPOLECCE
3aKaJIKU, IPU HEKOTOPOM ITOHWKEHHUH
TBEPAOCTU. PeXymuil HHCTPYMEHT,
TOJIBEPrarOIInIC yIapHbIM
Harpy3Kkam; npy>KHHbI

Temmneparypa
HarpeBa
500°C.

300-

Bricokotemne-
paTypHBINA OTITYCK

CHmXaeT BHYTPEHHHUE HANPSIKEHUS U
XPYNKOCTb, BO3HUKIIME B IIPOLECCE
3aKQJIKHA; YBEJIWYHUBACT BA3KOCTh W
3HAYUTEJIBHO IIOHMXKAET TBEPIOCTb;
IIOCJIE BBICOKOTO OTITYCKa BO3MOKHA

00paboTka JIC3BUHHBIM
UHCTPYMECHTOM. OTBETCTBEHHBIC
JeTald  MAIMH, Balibl, IIaTYHHBIC

OOJITHI U T.II.

Temneparypa
Harpesa

700°C.

500-




1

2

3

IlemenTanus
(HayraepokuBa-
HUE)

Hacpllienne MNOBEPXHOCTHOTO — CJIOS
JeTalid yTiepoJoM JI0 KOHIICHTPAIM!
0,8-1%. OOecneunBaeT IMOIyYCHHE
(mociie 3aKajaku) U3JENUsS C BBICOKOM
TBEPJIOCTbI0 U HM3HOCOCTOMKOCTHIO Ha
MMOBEPXHOCTH 51 Cc BSI3KOU
cepaueBuHon.  IIpumensiercs A
JeTanei, U3TOTOBJICHHBIX u3
Majoyriepoauctbix craieit (o 0,25%

yriiepoja)

Harpes nerameir B
rE€PMETUYECKH
3aKPBITON
TBEPJIOTO
ra3000pa3HOTo
KapOropuzaropa Ha
50-80°C BEIIIIC
Ac3, BBIIEpKKA C
MeEJIJIEHHBIM
OXJIAXJICHUEM

cpene
WIN

A30THpOBaHuE

Hacebllienrie MOBEpPXHOCTHOTO — CIIOS
JeTanu a30TOM ocJie
MIPEABAPUTEIBHOTO YIIyYIIEHUS.
[Ipunaetr BbICOKYIO TBepaocTh (80-85
HRA), U3HOCOCTOMKOCTD 51
KOPPO3UOHHYIO CTOMKOCTh
MMOBEPXHOCTHOMY CIIOI0 W3Sl TPHU
MUHUMAJIBLHOM €r0 KOpPOOJICHUH U HE
TpeOyeT nocienyriiei oopaboTku

Harpes neramein B
atMocdepe
ammuaka npu 500-
700°C Cc
MOCIICTYIOIIUM
OXJIAKJICHUEM B

napax aMMMaka o
100°C

Hurpouemenra-
s

OIHOBpEMEHHOE HAaCBIIIICHUE
MOBEPXHOCTHOTO ciost aetanu N u C.
B 3aBucuMocTH OT TeMmepaTypsl
Harpena MOJIpa3IeIsieTCs Ha
HU3KOTEMIIEPATYPHYIO (mms
MOBBIIICHUS W3HOCOCTOMKOCTHU
PEXyLIEro MHCTPYMEHTA) 151
BBICOKOTEMIIEPATYPHYIO (s
CO3IaHUS W3HOCOCTOMKHUX IeTalIen U3
MaJIOyTJAECPOJAUCTBIX  JIETUPOBAHHBIX
cTanei)

Temmneparypa
HarpeBa: a) 550-
600°C oe3
MOCJIEAYIOIIEH
TEpMOOOPabOTKH
(HU3KOTEMITEpaTyp
Has); 0) 850-870°C
Cc MOCJIC AYIOIIEH
3aKIKOW U HU3KUM
OTIYCKOM
(BBICOKOTEMITEpATY
pHasi)

Tepmuueckasi o0padoTka 00s1aJa€T IMUPOKUMHU BO3MOKHOCTSIMU TPUIAHUS
METAJJIMYECKUM MaTepuajiaM BbICOKOTO KOMILUIEKCA HKCIUTyaTallHOHHBIX CBOWCTB.
Tepmuueckoil 0OpaOOTKON Ha3bIBACTCS TEXHOJOTHYSCKUH IIPOIECC, COCTOSIIHN M3
COBOKYITHOCTH OIEpalliii HarpeBa, BBIACPKKUA U OXJIaXKACHUS U3JCIUN U3 METauIOB U
CIUIABOB, LIEJIbI0 KOTOPOTO SIBISIETCS N3MEHEHUE UX CTPYKTYPhI U CBOMCTB B 3aJJaHHOM

HaIlpaBJICHUH.

Temneparypy HarpeBa il pPa3jHYHBIX BHJIOB TEPMHUYECKON 00pabOTKU
Ha3Ha4yaloT no auarpamme Fe - Fe3C B 3aBUCMMOCTH OT MapKu CTalik (KOHLIEHTpAIUU

yrjaepoja) v Bujia TepMudeckoit oopadotku (puc.l).
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t, °C

3l |

1

0,025 0,8 214 %C
Puc. 1. Yuactok nuarpammsr Fe-Fe;C

Temneparypa HarpeBa 3BTEKTOMJHOW CTamyd Mapku Y8 s BCEX BHJIOB
TepMooOpaboTku Acit+ (30...50)°C. Temmneparypa HarpeBa J0IBTEKTOUIHBIX CTAICH IO
3aKaNKy, omTxkur, Hopmamm3amuioo Acgt  (30..50)°C. Temmeparypa Harpesa
3a3BTEKTOUJIHBIX CTalled 1moj 3akaiky, oTkur — Aqt (30..50)°C, HOpManmuzaruo —
Acnt (30...50)°C.

Bpemsi HarpeBa CTaJIbHBIX 3arOTOBOK M JE€Tajed 0 3aJlaHHOW TeMIIepaTypbl
3aBUCUT OT psifa (PaKTOPOB: XUMHUYECKOTO COCTaBa CTaJId, Pa3MEPOB MaKCUMAaJIbHOTO
CEUYEHHUs, TEIJIONPOBOJIHOCTH, IUIOMIA[IM IMOBEPXHOCTM KOHTAaKTa C HarpeBarolen
cpenoid u T.1. OpHUEHTUPOBOYHBIE HOPMBI BPEMEHM [IJIsl HarpeBa CTAJIbHBIX JETaliel
IIpUBEJICHBI B TabuIIe 6.

Bpemsi BbliepKKM UM3IEIUNA MpU TeMIEpaType HarpeBa 3aBUCHUT OT MHOTHUX
(baxkTopoB. OpUEHTUPOBOYHO BpPEMsI BBIJIEPKKHU JETAIEN U 3arOTOBOK B IJIAMEHHBIX U
aeKTpUUYecKuX mnevax Oeperca B mpexaenax 1,0...1,5 mud Ha 1 MM cedeHUs JeTailu.
Bpemsi BbiepKKH MpHU OTMYCKE HAa3HAYaeTCS B COOTBETCTBUU ¢ Talmuiei 7. Bpems
BBIJICPKKA TIPU  IEMEHTAIlMd M a30TUPOBAHUM HA3HAYaeTCs B COOTBETCTBUU C
TpeOOBAHUSIMU HA TOJIIIUHY IEMEHTOBAHHOTO WJIM a30TUPOBAHHOIO CJIOSI.

Tabnuna 6. BpeMs HarpeBa uzeiauil U3 yriepoaucTon U JerupoBaHHOM cTajei

Bpewms HarpeBa Ha 1 MM yCIOBHOTO
HaumenoBanue Temneparypa JUaMeTpa U3aeius, ¢
arperara Harpesa, °C U3 YIIepOaUCTON Y3 JIETUPOBAaHHOU
CTaJIu CTaIn
[InameHHas meypb 800-900 60...70 65...80
DeKTporeds 750-820 60...65 70...75
820-880 50...55 60...65
770-820 12...14 18...20
ConsiHas BaHHA 820-880 10...12 8...10
1240-1280 6...8 8...10
CBHHIOBAS BAHHA 770-820 6...8 8...10
820-880 5...7 7...8
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Tabsnua 7. Bpems BbIIEpKKH NIPU OTITYCKE JIeTajlei

Temmnepatypa oTITycKa, Bpewms otmycka B Bpems otmycka B
°C AJICKTpOIIeYax COJISHBIX BaHHAX, MUH
300 120 muH +1 MuH Ha 1 MM 120
YCIIOBHOM TOJIIMHBI
300-400 20 MuH + 1 MuH Ha 1 MM 15-20
YCIOBHOW TOJIIIMHBI
400-680 10 mua + 1 mua Ha 1 MM | 3 muH + 0,4 MuH Ha 1MM
YCIIOBHOM TOJIIMHBI YCIIOBHOM TOJIITUHBI

CKOpOCTh OXJIAXKIEHUS CTAJIM HAMPSAMYIO 3aBUCUT OT BHIOPAHHOW OXJIaXK/IaroIIen
cpenbl. Oxnaxxaaromnas cpea A0HKHa 00eCIeuynBaTh CKOPOCTh OXJIAKICHUSI B BEPXHEM
JIMara30He TEMIIEpaTyp BbIIIE KPUTHUYECKON CKOPOCTH 3aKAJKM, a B HIDKHEM — B
00JIaCTH MApPTEHCUTHBIX MPEBpPAIEHUA — MO0 BO3MOMXHOCTH MEHBIIYI0 CKOPOCTh
OXJIQXJEHUS, YTOOBI MPEJOTBPATUTh KOPOOJICHUE M3JeNUi U 00pa3oBaHME TPEIIUH.
CKOpOCTh OXJXICHUS CTAJU B Pa3IMYHBIX Cpeax yKka3aHa B Tabmuie 8.

Tabmuma 8. CKopoCTh OXJTKICHUS CTATN B PA3TUYHBIX 3aKAJIOYHBIX Cpeaax

Cxopocts oxaaxaeHus B °C/c

B UHTEPBAJIC TEMIIEPATYP
3akajo4dHasi cpena 550...650 °C 200... 300°C
Bona npu 18°C ¢ nBuxeHnem 600 270
Bopa nipu 18°C cniokoiinas 130 120
Maciio MUHEDAJILHOE C IBUKECHUEM 150 30
Macio MUHEpaJIbHOE CIIOKOMHOE 20 8,3
Bo3ayx (001yBKa CKATBIM BO3IYXOM) 30 10
Bo3nyx criokoiHbIi 3 1

[Ipumeuanue: paxkTUYeckass CKOPOCTh OXJIAXJICHUS 3aBUCUT OT MHOTHX
dbakTopoB: 00BEMa JKHMIKOCTH U CIOCO0a €€ OXJaKICHUS, pa3MepoB U (POPMBI
W3NS, THTCHCUBHOCTH JABHMKEHUS B OXJIAXKJAIOIIEH CpeJie U Tp.

KpuBble HENpepbIBHOTO OXJaXAEHUS ayCTEHWTAa OHBTEKTOUJHOM CTald C
Pa3IMYHBIMU CKOPOCTSIMHM MOKHO HAJOXUTh Ha JUarpaMmy H30TEPMHUYECKOTO
NpeBpalleHUs] MEePEeOXNAKICHHOro aycteHuta (puc. 2). OUeBUIHO OXJaXICHUE
ayCTEHHTa CO CKOPOCTBIO V|, COOTBETCTBYET OTKHUIY CTalli; CO CKOPOCThIO V2 -
HOpMAaJu3alMi; CO CKOpPOCTbIO, OoOyblIed V., Hampumep, Vs - 3akaike. [lpu
OXJIQXJAEHUHU CO CKOPOCTHIO V3 MOJIYUYUTCSE CTPYKTYypa TPOOCTHUTA, & CO CKOPOCTHIO V4
- TPOOCTHUTA U MAPTEHCHUTA.
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Puc.2. /lnarpamMMa H30TE€pPMHUYECKOrO MPEBPAIICHHS MEPEOXIIAKICHHOIO ayCTEHUTA
ABTEKTOUHON cTanu ¢ rpadukamu ckopocrert oxnaxaenus (I1 - nepmaut, C - copout, T
- TPOCTUT, M - MapTEHCUT 3aKaJKH, Vi, — KPUTHUECKAsi CKOPOCTb 3aKAJIKH )

Bb100p TEeXHOJI0rH4eCKOro 000pyA0BaHMS

K  ocHoBHOMY  00OpyIOBaHWI0O  TEPMHUYECKOTO  ydyacTKa  OTHOCATCS
HarpeBaTeNbHbIC T€YHM, TEeYH-BAaHHBI, YCTAHOBKHU JJIs TOJYYEHHUS HCKYCCTBEHHBIX
atMoc(ep, HHAYKIMOHHBIE 3aKallOYHble YCTAaHOBKM, 3akajdounble Oaku. K
BCIIOMOTaTeIbHOMY  OOOPYJIOBAHUIO  OTHOCATCS  TI'PY30NOABEMHBIE  CPEACTBA,
MPUCIIOCOOIEHUS IS 3arpy3KH JeTajel, KOHTPOJIbHO-U3MEPUTENBHYIO annapaTypy H
npuOOopbl, 000pyAOBaHUE JJIs1 OUMCTKH JIETAJICH.

[leun nnsa Tepmuyeckoil 0O0pabOTKH KIACCUPUIMPYIOTCS 1O CIEAYIOIINUM
MpU3HaKaM:

1. [To Ha3HaueHHIO — YHUBEpPCAJbHbIC MEUU AJIs OTXKUTA, HOpMaJlU3aluH,
3aKaJKd W OTIyCKa, LIEMEHTAlMOHHBIC, I a30TUPOBAHHUS, IME€YMU CHEIHUATbHOTO
HA3HAYCHUS.

2. [To Ttemmeparype paboyero MpoOCTpaHCTBA — HU3KOTEMIEpaTypHBIE,
CpeIHeTeMIIepaTypHbIe, BHICOKOTEMIIEpaTypHBIE.

3. [To xapaktepy 3arpy3kd, BBITPY3KH — KaMEpHBIC, IMIaXTHBIC, MEYU C
BBIJIBIDKHBIM TTOJTOM.

4, [To mCTOYHUKY Telja — Ma3yTHBIE, TA30BbIC, DIEKTPHUIECCKUE

B HeOonmpmmx MHOTOTEMIIEPATypHBIX TEPMHUYECKHMX I[IeXaX U ydacTKax
MIMPOKOE  PACIpOCTpPAaHCHHWE TOJYYMJIM  YHUBEpPCAJbHBIE  KaMEpHbIC  IICUH,
paboTamue Ha Ma3zyTe WU rase, dJCKTPUUYECKHE IMEeYU KaMEpHBIE U IIaXTHBIE C
KapOOpYyHAOBBIMU (CUITUTOBBIMH ) HArPEBATEIISIMU.
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