Tyaerenosa Auaa TynereHkbI3bl

Jlexnus 11

Tema sexkuun: Buabl TepMudeckoil 00padoTKku MeTALI0B. OCHOBBI
TEOPHH TEPMUYECKOH 00PadOTKH CTAJIH.

eanb Jexkuumn:

O3HaKOMJICHHE C OCHOBHBIMH BHJAMU TEPMUUYECKOW OOpaOOTKH METaIIOB,
PacCKpBITh (DU3NYECKYIO CYIIHOCTh MPOIIECCOB, MPOUCXOJAIIUX MPH HarpeBe H
OXJIQXJICHUU CTaJIeH, U MOKa3aTh BIUSHUE TEPMUUECKON 00pabOTKH HA CTPYKTYPY
1 DKCIUTyaTallMOHHBIE CBOMCTBA MaTepUAJIOB.

OcHOBHBIE BONPOCHI:

1. Buabl Tepmudeckoil 00pabOTKH METAILIOB.

2. [IpeBpaiieHnsi, NPOTEKAIOIIUE B CTPYKTYypE, CTaldd IIPU HArpeBe U
OXJIaXKIEHUU

. MexaHu3m OCHOBHBIX MPEBpPALIEHUI

. IIpeBpamienne nepaura B ayCTEHUT

. IIpeBpaiienre aycTeHUTa B IEPIUT NPHU MEIJIEHHOM OXJIXKIECHUU.

. 3AKOHOMEPHOCTH IIPEBPALICHUS.

. IIpomexxyTOUHOE IpEBpanicHue

NN N bW

Bsenenmne.

Buowvr mepmuuecxoii obpabomku memannos.

CBoiicTBa criaBa 3aBUCST OT €r0 CTPYKTYpbl. OCHOBHBIM CIIOCOOOM,
MO3BOJISIONIUM U3MEHSTh CTPYKTYPY, a, CIIeIOBATEIHHO, U CBOMCTBA SIBIIACTCS
TepMudecKkas oopaboTka.

OcHoBbl Tepmuyeckoir 00padoTku pazpadortan Yepnor JI. K. B manbueitmem
OHHM pa3BUBaJUCh B paboTtax bouBapa A.A., Kypatomona I'. B., I'ynsesa A. 11.

Tepmuueckass o0OpaboTKa TpeACTaBIsIeT COOOM COBOKYIMHOCTh OIEpaluii
HarpeBa, BBIJICPKKH U OXJIAXKICHHUSA, BBINOJHIAEMBIX B  OINpEEICHHON
MOCJIEIOBATEIbHOCTH MPU OMNPEACIICHHBIX pPEXHUMAaX, C LEJbl0 HW3MEHEHUS
BHYTPEHHETO CTPOCHUS CIJIaBa U MOJYyUYEHHUs HY>KHBIX CBOMCTB (MPE/ICTABISETCS B
BUJIe rpadKa B OCAX TeMIleparypa — Bpems, cM. puc. 12.1).

°G

Puc.12.1. I'paduku pa3ziauuHbIX BUIAOB TepMO0OpadboTku: oTxura (1, 1a), 3akanku (2, 2a),
ormycka (3), Hopmanuzanuu (4)
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Paznuyarot cinemyrorue BUIbI TEPMUIECKON 00paOOTKH:

1. Oxur 1 poga — BO3MOKEH AJis JTHOOBIX METAJIOB U CIIABOB.

Ero mpoBenenne He 00ycioBieHO (Da30BBIMU MpPEBpPALICHUSIMU B TBEPAOM
COCTOSIHUU.

Harpes, mpu oTxure nepBoro poja, MOBBIIAs MOJBUKHOCTh ATOMOB, YACTUYHO
WJIM TIOJIHOCTBIO YCTPAHSIET XUMUUYECKYI0 HEOJTHOPOJHOCTb, YMEHBILIAET BHYTPEHHEE
HaIPsHKEHUS.

OcHOBHOE 3HAuEHHME HMEET TEeMIlepaTypa HarpeBa U BpeMS BBIICPHKKH.
XapakTepHBIM SIBIISIETCSI MEIJIEHHOE OXJIAXICHUE

Pa3HOBUAHOCTSAMHU OT)KUra IEPBOTO POJA ABJISAIOTCS:

o 1 Py3MOHHBIH;
e PEKPUCTAUIN3ALMOHHBIN;
e OTXKWI JJI CHATUS HANIPSKEHUS TI0CJI€ KOBKH, CBAPKH, JIUTHSI.

2. Omoicue Il pooa — OTXKUT METAJIOB U CIUJIAaBOB, HCIBITHIBAIONINX (Da30BbIC
MPEBPAILIEHUS B TBEPJIOM COCTOSHUU MPU HArPEBE U OXJIAKICHUH.

[IpoBoauTCcs [Is1 CIJIaBOB, B  KOTOPBIX HWMEIOTCS MOJUMOpP(HBIE MK
HBTEKTOMIHBIC MPEBPAIICHUS, a TAKXKe MEepEMEHHas PaCTBOPUMOCTh KOMIIOHEHTOB B
TBEPIOM COCTOSIHHH.

[IpoBoAsT OTXKMUI BTOPOTO pojAa C LEJbI0 MOMy4deHUs Oojiee pPaBHOBECHOMN
CTPYKTYpBl W TIOATOTOBKH €€ K JajpHenmeld oOpadoTke. B pesympTaTe oTKHTa
U3MEIIbYAeTCs 3€pHO, TMOBBIIIAIOTCA IUIACTUYHOCTh U BSI3KOCTh, CHUIKAIOTCA
MPOYHOCTh M TBEPAOCTb, YIyUIIAeTCsl 00pabaThIBAEMOCTh PE3aHUEM.

XapakTepu3yeTcsi HarpeBoM N0 TEMIEpPaTyp BbIIIE KPUTHUYECKMX M OYEHb
MEJIJICHHBIM OXJIAXKIEHUEM, KaK MpaBmIo, BMecTe ¢ neunto (puc. 12.1 (1, 1a)).

3. 3akanka — IPOBOAMUTCS ISl CIJIABOB, UCIBITHIBAIOIINX (PAa30BbIE MPEBPALICHUS
B TBEPJOM COCTOSIHUU MPU HArPEBE U OXJIAKICHUU, C LEIbIO TOBBILIEHUE TBEPIOCTH
U TPOYHOCTH IyTeM O0Opa3OBaHMsI HEPABHOBECHBIX CTPYKTYp (COpOUT, TPOOCTHT,
MapTEHCHT).

XapakTepu3yeTcsi HarpeBOM J0 TEMIEPATyp BbIIIE KPUTHUECKUX U BBICOKMMU
CKOpocTaMH oxJaxaeHus (puc. 12.1 (2, 2a)).

4. Omnyck — IpOBOJAUTCS C 1I€JIbIO CHATHUSI BHYTPEHHUX HANPSLDKEHUM, CHUKEHUS
TBEPAOCTU U YBEIMUYEHUS MJJACTUYHOCTH U BA3KOCTH 3aKaJCHHBIX CTAJICH.

XapakTepu3yeTcsi HarpeBoM J0 TEMIIEpaTypbl HUXKe Kputudeckoil A; (puc. 12.1
(3)). Ckopocth oxnaxaeHWss poiu He wurpaer. IlpoucxomsaT mnpeBpamicHus,
YMEHBUIAIOUINE CTENIEHb HEPABHOBECHOCTH CTPYKTYPbI 3aKaJICHHOM CTaJIu.

Tepmuueckyro  00paOOTKy  MOAPA3ACIAIOT  HAa  npeosapumenvHylo W
OKOHYAMETILHYIO.

lIpedsapumenvnas — TpUMEHSIETCS AJid TMOATOTOBKUM CTPYKTYPhl U CBOWCTB
Marepuaga I TOCICAYIONIMX TEXHOJOTUUECKUX omeparuii  (ayisi oOpaboTKu
JABJICHUEM, YIyUIlIeHUs] 00pabaThIBa€MOCTH PE3aHUEM).

Oxonuamenvuasn — GOPMHUPYET CBOMCTBO TOTOBOTO M3ICIIHS.
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MpeBpalLeHus, NnpoTekalLme B CTPYKType CTanu npu Harpese u
oxnaxaeHuu

JIrobass pa3sHOBHUIHOCTL TEPMUUYECKOM OOpPaOOTKHM COCTOMT W3 KOMOWHAIIUW
YEThIPEX OCHOBHBIX MPEBPAIIEHUH, B OCHOBE KOTOPBIX JIEKAT CTPEMIICHUS CUCTEMBI K
MUHHUMYMY CBOOOJHOM 3Hepruu (puc 12.2).

!

Puc. 12.2. 3aBucumoctsh CBOOOIHOM SHEPTUH CTPYKTYPHBIX COCTABIIAIONINX CTajeH OT
temnepatypsbl: aycteHuta (Fa), maprencuta (Fu), nepnura (Fr)

1. TIpeBpaienue mepauTa B ayCTEHUT (7 — A}, IPOMCXOAUT MPU HATpPEBe BHIIIE
KPUTUYECKON Temmeparypbl A MHUHUMaIbHOW CBOOOJHON »sHeprueil ooOiagaet
ayCTEHUT.

e (C)+ Fe,U — Fe (T)

2. TIpeBpamenne aycTeHHTa B TEpIHT (A — [T} | TIPOMCXOMMUT TIPH OXJIAXKICHUHM

HIDKE A1, MUHIMaJIFHOW CBOOOTHOM dHEPTHEH 00agaeT IEPIIHT:
Fe (C)+ Fe U — Fe (L)

3. IIpeBpalleHne ayCTEHHTAa B MapTeHCHT (4 —> M), mpomcxoaut mpu GbICTpOM

OXJIQXK/IEHUH HUXKE TEMIIEPATYyPbl HECTAOMIBHOTO PaBHOBECHS
!
Fe () — Fe (C]

4. TlpeBpameHne MapTeHCUTa B MepnuT (M —II); — IpOMCXOANT TIPH JEOOBIX

TeMIeparypax, T.K. CBOOOJHAsi HSHEPrusi MapTeHcUTa OoJblle, 4YeM CBOOOIHAS

OHCPI'HA IICPJINTA.
Fe () = Fe (C)+ Fa,C

MexaHn3M OCHOBHbIX NpeBpaLleHuin

1. lMpespaweHue nepauma e aycmemum

[IpeBpamenne ocHoBaHO Ha  aud@y3um  yriaepoaa,  COMPOBOXKIACTCS
HOTMMOPQHBIM TIpeBpaleHuemM ¢, —» 2, a Tak K¢ pacTBOPEHHEM IIEMCHTHTA B
ayCTCHUTE.
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Jliss  WccnenoBaHusT  MPOILECCOB  CTPOSAT — JUATPAMMBI  M30TEPMHYECKOTO
oOpazoBanus aycrenuta (puc.12.3). g 3Toro o0pasifsl HarpeBaroT 10 TeMIIEpaTyphl
BbIIIE 4 U BBIACPKUBAIOT, PUKCUPYSI HAYAJIO0 U KOHEI[ IPEBPAILCHUS.
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Puc. 12.3. Jluarpamma u30TepMuyecKoro oopasoBaHusi aycteHuTa: 1 - Hayaio oOpa3oBaHUs
AyCTCHHTA; 2 - KOHEI IPeoOpa30BaHus NIEPJINTA B ayCTEHUT; 3 - OJIHOE PaCTBOPECHUE
OEMCHTHTA.

C yBenuueHuWeM TMeperpeBa U CKOPOCTM HarpeBa MpPOAOHKUTEIbHOCTD
MpEeBpAILEHUs COKPAIIAETCS.
MexaHu3M MpeBpalleHus MpeacTaBlieH Ha puc.12.4.

& I
Puc. 12.4. Mexanu3M npeBpaiicHus IepJIUTa B ayCTEHUT.

[peBpalieHue HAYMHAIOTCSA C 3apPOXKACHHS I[[CHTPOB AyCTCHHTHBIX 3€PEH Ha
HOBEPXHOCTU pasfena (eppuT — UEMEHTUT, KpUCTAIMYecKas pemierka e,
MIEPECTPANBACTCS B PEIICTKY 72,

Bpewmst peBpalieHus 3aBUCUT OT TEMIIEPATYPhl, TAK KaK C YBEIMYCHUEM CTCICHU
meperpeBa  YMCHBIIACTCS  pa3Mep  KPUTHYECKOTO  3apofblilia  ayCTCHHTA,
YBEINYUBAIOTCS] CKOPOCTh BO3HUKHOBEHHS 3aPOJIBIIICH H CKOPOCTh UX POCTA

OOGpasyrominecss 3epHa ayCTCHUTa MMEIOT BHAYale TAaKyl K€ KOHIICHTPAIHIO
yriiepoja, Kak u (eppuT. 3aTeM B ayCTCHUTE HAYMHACT PACTBOPATHCS BTOpas (asa
HepianTa — I[IEMEHTHT, CJICJ0BATEIbHO, KOHICHTpAIUS YIJIEepoaa YBEIHMIMBACTCS.
[IpeBpamienue #z,B 2, uner opictpee. [locne Toro, Kak BeCh IEMEHTUT PACTBOPUTCS,
ayCTEHUT HEOTHOPOJICH M0 XUMUYECKOMY COCTaBY: TaM, TJIe HAXOWINCh TUIACTHHKU
[IEMEHTHTA KOHIICHTpAIsl yriiepoja Oosiee Bbicokas. sl 3aBepliieHHs mporiecca
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nepepacrpesiesieHus yriepoja B ayCTeHUTe TPeOyeTCsl TOMOJHUTEIbHBIN HArPEB WU
BBIJICPKKA.

Benuunna o6pa3oBaBiierocst 3epHa ayCTeHHTa OKa3bIBaeT BIMSHHE Ha CBOWCTBA
CTaJIN.

Pocm 3epna aycmenuma. OOpasyroluecss 3epHa ayCTEHHMTa IOJIy4aroTCs
MEJKUMU (HayanbHOE 3epHO). [lpm mOBBILIEHHH TeMIEpaTypbl WU BBIIEPIKKE
IPOUCXOJUT POCT 3€pHA ayCcTeHWTa. J[BMXKYIUEH CHION pocTa SIBISETCS Pa3HOCTb
CBOOOJHBIX JHEPTrUil MEIKO3EpHUCTON (OOJbIIast 3HEPrusi) U KPYyMHO3EPHUCTOU
(MaJas sHeprus) CTPYKTYphl ayCTEHUTA.

Cranu pas3nuyaloT MO CKJIOHHOCTM K pOCTYy 3€pHa aycTeHuTa. Ecnm 3epHO
ayCTEHUTAa HAaYyMHAET OBICTPO pacCTH JaKe IMPU HE3HAYUTEIHLHOM HArpeBe BHIIIE
TeMIlepaTyphl 4; , TO cTanab HACIEACTBEHHO KpymHo3epHHUcTas. Eciau 3epHo pacrer
TOJILKO TpU OOJIBILIOM MEPETPEBE, TO CTaIbh HACIEICTBEHHO MEJIKO3EPHUCTASI.

CKJIOHHOCTB K POCTY ayCTEHUTHOTO 3€pHa SIBJSETCS IIaBOYHON XapaKTepUCTUKOM.
Cramu ogHOW MapKu, HO Pa3HbIX IUIABOK MOTYT Pa3jinyaTbCsl, TaK KaK COJEpxkKaT
HEOJMHAKOBOE KOJIMYECTBO HEMETAJUIMYECKUX BKIKOYEHUN, KOTOPBIE 3aTPYIHSIOT
POCT ayCTEHUTHOTO 3€pHA.

Banaguii, TuTan, MonuOaeH, BoJb(paM, AIFOMUHAA — YMEHBIIAIOT CKIIOHHOCTD K
POCTY 3epHa ayCTEHHTa, a Mapranen u ¢pochop — yBeITU4MUBaIOT €e.

3a3BTEKTOM/IHBIE CTAJIM MEHEE CKJIOHHBI K POCTY 3€pHa.

[Ipr mnocneayromemM OXJAXIACHUM 3€pHA AYCTEHHTAa HE HW3MENbYAKOTCA. IJTO
CJIeTyeT YUUTHIBATh NIPU HA3HAUECHUU PEKUMOB TEPMUUYECKON 00paOOTKH, TaK KaK OT
pa3Mepa 3€pHa 3aBHCAT MEXaHH4YeCcKue cBoWcTBa. KpymHoe 3epHO CHUXKaer
CONPOTHUBIICHUE OTPBIBY, YIAPHYIO BI3KOCTbh, MOBBIIIAET MOPOT XJIAI0JIOMKOCTH.

Pa3znuyaroT BENMUUUHY 3epHa HACIe0CME8EHHO20 N 0eUCMBUMEeNbHO20.

Jlnist onpezneneHns BENMYMHBI HACJIEICTBEHHOIO 3€pHA, 00pas3lbl HArpeBaroT N0
930° C u 3aTeM ONpeAeIISIIOT pa3Mep 3epHa.

JleficTBUTENbHAS BEJIMYMHA 3€pHA — pa3Mep 3epHa MPU OOBIYHBIX TeMIIEpaTypax.
MOJIyYEHHBIN TIOCIIE TOW UM MHOU TEPMUYECKOI 00padOTKH.

HempaBunbHbId pexuM HarpeBa MOXET MPUBECTH MO0 K nepecpesy, nubOO K
nepedco2y CTalN.

Ilepecpes. HarpeB MOABTEKTOUIAHON CTadM 3HAYUTEILHO BBINIC TeMIepaTyphl <

NPUBOJUT K HWHTEHCHBHOMY pOCTY 3epHa aycTeHuTa. [Ipm oxnaxnmenun deppur
BBIJICJISIETCA B BHUJIC IUIACTUHYATHIX WJIM WUTOJBYATHIX KPUCTAIUIOB. Takasi CTpyKTypa
Ha3bIBAETCA BUIMAHIITETTOBASI CTPYKTypa M XapaKTEPU3YeTCs MNOHUKEHHBIMU
MEXaHUYECKUMH CBoMicTBaMu. [leperpeB MOKHO UCIIPaBUTh HOBTOPHBIM HAarpeBOM J10
ONTHUMAJbHBIX TEMIIEPATYP C MOCICAYIOUIAM MEJIEHHBIM OXJIAXKICHUEM.

Ilepexcoe wumMeer MecTo, KOT/a TeMIEepaTypa HarpeBa MNpUOMIDKAaeTCa K
TeMriepaType miaBiieHus. [Ipu 3Tom HaOMIOJAeTCs OKHUCIEHHWE TPaHHUIl 3€pEeH, UTO
pPE3KO CHMIKAET MPOYHOCTh cTaiu. M31oMm Takoil crtanu kamHeBUAHbIM. [lepexor —
HEUCIPaBUMBII Opak.

2. MpeepaweHue aycmeHuma 8 rnepsium npu mMmeos1IeHHOM
oxJslaxxO0eHuu.

Fe (C) — Fe (C) + Fe,C
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[IpeBpaienne cBsizano ¢ quddys3uein yriaeposia, COMpoBOKAAETCS MOTUMOPHHBIM
npeBpaiicHueM Fg, —» Fe_ BpIaelcHHEM YyIriiepoja U3 ayCTeHHUTa B BUJE IICMEHTHUTA,
paspacranueM o0pa30BaBIIETOCS IEMEHTHUTA.

B 3aBuUCHMOCTH OT CTENEHH TNEPEOXJIAKIACHUS pazIuvyaroT TpU 00JacTh
npeBpaieHus. BHauase, ¢ yBeIMYeHHEeM MEepeoXIakKIeHUs CKOPOCTh MPEBPAIICHUS
BO3pacTaeT, a 3areMm yowiBaeT. [Ipu Ttemmneparype 727 °C u auxe 200° C cKOpOCTb
paBHa Hy0. [Ipn Temneparype 200° C paBHa HyI0 CKOpOCTh AU dy3uu yriepoaa.

3aKOHOMepHOCTHU NpeBpaLLeHuUs.

OOpa3ipl HarpeBarOT 10 TEMIIEpaTyphbl, IMpHU KOTOPOH CTPYKTypa COCTOUT U3
onHopoaHoro aycrenuta (770° C). 3aTeM mnepeHOCAT B TEpMOCTAThl C 3aJaHHOM
temneparypoii (untepsan 25 — 50° C). IlpeBpalieHue ayCTEHHTa MOKHO JIETKO
0OHApYXUTh C MOMOIIBIO HAOMIOACHHUIN 32 U3MEHEHUEM MarHUTHBIX XapaKTEPUCTHK,
TaK KaK ayCTEHUT MapaMarHuTeH, a (eppuT M LEMEHTUT OOJadar0T MarHUTHBIMHU
CBOWCTBaMH.

[TonmygaroT ceputo KMHETHUYECKHX KpHBBIX (puc. 12.5 a), KOTOpbIe MOKA3BIBAIOT
KOJIMYECTBO 00pa30BaBILIETOCs MEPIUTa B 3aBUCUMOCTH OT BPEMEHH, MPOIIEAIIETO C
Hayvala MnpeBpalieHusl.
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Puc. 12.5. Kunetnueckue KpuBble MpeBpallleHusl ayCTeHUTa MpU OXJIKICHUH (a);
JrarpaMmma U30TepMUYECKOT0 MpeBpalleHus aycTeHuTa (6)

B nauvane nabmonaeTcsi MHKYOAlMOHHBIN MOATOTOBUTENBHBIN NMEPUOA, BpeMs, B
TEYEHHE KOTOPOTrO COXpaHSETCd NEepeoXIaKACHHbIM aycTeHuT. [IpeBpaieHue
NPOTEKAET C PAa3IMYHON CKOPOCTHIO U JOCTUTAeT MakcuMyMa Ipu obpazoBaHuu 50 %
IPOIYKTOB pacnaja.
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3aTeM CKOpPOCTh HAyMHAET YMEHbBIIATbCSI M TOCTENEeHHO 3aryxaeT. C
YBEJIMYCHUEM CTEMIEHU MEPEOXJIAXKIACHUSI YCTOMUYMBOCTh ayCTEHHUTAa yYMEHbBIIAETCS, a
3aTeM yBEJINYUBACTCS.

['opuzonTanbHas JHHUS M, MOKa3bIBACT TEMIepaTypy Hayaja
6e3mndhy3noHHOT0 MapTEHCUTHOTO TpeBpaleHrs. Takue auarpaMmMbl Ha3bIBAIOTCS
ouazpammamu u3omepmuieckozo npespawerus aycmenuma (puc. 12.5 0).

[Ipu ManbIx cTemeHsAx MepeoxiaxkIeHus, B obmactu Temmeparyp 727..550° C,
CYLIHOCTh MpPEBpAIllEHUs 3aKJII0YaeTcs B TOM, YTO B pe3yjbTaTe MpeBpalllCHUs
aycTeHuTa oOpa3yercss MexaHu4eckas cMech (peppuTa U LIEMEHTUTA, COCTaB KOTOPOH
OTJIMYAETCSl OT COCTAaBa UCXOJHOTO aycTeHUTa. AycTeHUT coaepxut 0,8 % yriepona,
a obpasyromuecs daser: hepput —0,02 %, nementur — 6,67 % yriepona.

Bpems ycroiluMBOCTH ayCTE€HHMTa M CKOPOCTh €ro MpPEBpallleHHs] 3aBUCST OT
CTETICHU NIEPEOXIIAKICHUSI.

MakcumanbHasi CKOPOCTh MPEBPAILIEHUS COOTBETCTBYET MEPEOXIIAKIACHUIO HIKE
temriepatypel 4 Ha 150..200° C, TO €CThb COOTBETCTBYET MHMHHMAJIbHOMN
YCTOWYMBOCTH ayCTEHHTA.

MexaHu3Mm npeBpaleHusl npeacTaBieH Ha puc. 12.6.

2) 5)

Puc. 12.6. Mexanu3M npeBpalleHus ayCTEeHUTA B MEPIUT

[Ipu oOpa3oBaHMM NEpauTa U3 ayCTEHWUTA Beaylled (azoil sBiseTcs IEMEHTUT.
3apoKIeHUE ILEHTPOB KPUCTAJUIM3AlMM ILIEMEHTHUTAa OOJErYeHO Ha TpaHMIE
ayCTEHUTHBIX 3epeH. OOpa3oBaBIIascs MJIACTUHKA LIEMEHTUTA PacTeT, YUIMHAETCA U
oOenHseT coceqHue 00JacTH yriepoAoM. PsaoM ¢ Hell oOpa3yroTcs IUIACTUHKU
depputa. OTH IUIACTMHKM pacTyT Kak MO TOJIIMHE, TaKk M 1o JiauHe. Poct
00pa30BaBIINXCS KOJIOHUI NEPIUTA MPOJOJIKAETCS 10 CTOJKHOBEHHS C KPUCTAJUIAMHA
nepauTa, pacTyIllUMU U3 APYTUX LIEHTPOB.

CBolicTBa M CTpPOEHHME MPOIYKTOB TIPEBpAIlEHUsI ayCTEHHWTA 3aBHCAT OT
TEMIEPATYPBI, IPU KOTOPOU MTPOUCXOAUT MPOLIECC €T0 pacrnaa.

TonmuHa coceqHUX MIACTUHOK (heppuTa U LIEMEHTUTA ONpeAesieT AUCIEPCHOCTD
CTPYKTYpHl U obOo3Hayaercs &, . OHa 3aBHCHT OT TeMIIEpaTyphl NpeBpamieHus. B
3aBHCHMOCTH OT JUCIEPCHOCTH NPOAYKTHI pacnaia UMEIOT pa3InyHOE Ha3BaHUE.

Ay w(0,5..0,7107 MM — mepnuT.

OO6pazyercs npu nepeoxiaxkIeHun 10 temneparypsl 7 = 650...700 °C, wnu npu
CKOPOCTH OXJaXICHUS Vox, = 30...60 °C/u. TBepaocTs coctapisier /80...250 HB.

Ay =0,25-107 MM — copbuT

ObpazyeTtcs npu nepeoxiaxkaeHuu 10 temmneparypbl 7 = 600...650 °C, nau npu
CKOpoCTH oxaaxaeHuss Voy, = 60 °C/c. Tsepmocth coctaBusier 250...350 HB.
CTpykTypa XapakTepU3yeTCs BBICOKUM IIPEIEIOM YIPYrocTH, JOCTATOYHOM
BSA3KOCTBIO U TPOYHOCTHIO.

Ay =0,1-107 MM — TpoOCTHT



Tyaerenosa Auaa TynereHkbI3bl

OO6pazyercs npu nepeoxiaxkaeHun 10 temmneparypsl 7 = 550...600 °C, wiu npu
CKOPOCTH OXJaxnaeHus Voo, = 150 °C/c. TBepmocth coctaBisier 350...450 HB.
CrpykTypa XapakTepHU3yeTCsl BBICOKMM IIPEAEIIOM YHPYrOCTH, Majol BSA3KOCTBIO U
IJIACTUYHOCTBIO.

TBepnocTs PeppUTHO-LIEMEHTUTHON CMECH MPSMO MPOMOPIUOHANIbHA TUIOIIAIN
MOBEPXHOCTH pazfiena Mexay PeppruToM U LIEMEHTUTOM. .

Ecnu Ttemneparypa HarpeBa HE3HAUMTENBHO IIpPEBbIIIAJIa TEeMIepaTtypy Ai u
MOJIyYEHHBI AayCTEHHT HEOJHOPOJEH IO COCTaBy, TO MpPH MajOl CTENEHHU
nepeoxyaxIeHus: 00pa3yercst 3epHUCTHIN MEPIIUT.

NMpomexyTouyHoe npeBpaLieHue

[Ipu remneparype nuxe 550 °C camonuddys3us aTOMOB *keje3a MPaKTUUEeCKH He
MPOUCXOANT, @ ATOMBI yTiiepoia 001aal0T JOCTATOYHON OBUKHOCTBIO.

MexaHu3M TpeBpalieHuss COCTOUT B TOM, YTO BHYTPU AyCTEHHTa MPOUCXOIUT
nepepacnpeieieHie aToMOB yrjiepoja M YYacTKM ayCTeHUTa, OOorallieHHbIe
YTJIEPOIOM, MPEBPALLAIOTCS B LIEMEHTUT.

[IpeBparienre 00€THEHHOTO YTJIEPOJIOM ayCTeHHUTa B (EPPUT MPOUCXOIUT IO
CABUTOBOMY MEXaHHM3My, MyTeM BO3HHUKHOBEHHUS M POCTa 3apojbliieil ¢deppura.
OO6pazyromuecs Mpu 3TOM KPUCTAJUIbl UMEIOT UTOJBYATYIO0 PopMmy.

Takast cTpykTypa, cocTosmas u3 IeMEHTUTa U (eppuTa, HA3bIBACTCS OClHUMOM.
OcoOeHHOCTBIO ~ SIBNISIETCSl  MOBBIIMIEHHOE COJAEpKaHHWE yriepona B (deppure
(0.1...0.2 %).

JIMCTIepCHOCTh KPUCTAIOB (peppUTa W IEMEHTUTA 3aBUCAT OT TEMIIepaTypbl
MpPEeBpAILICHUS.

Ipu Ttemmepatype 550°C—4A,=012-107 MM — eepxuuii 6eiinum. CTpyKTypa
XapaKTepU3yeTcss HEIOCTATOYHOM TPOYHOCTHIO, TMPU HU3KUX OTHOCHUTEIHLHOM
yJUIMHEHUH (& ) ¥ yIapHOU BSI3KOCTH (2, ).

Ipu Temmepatype 300°C — 300°C — 4, =0,08- 107 — yyoicnuii 6esinum. CTpyKTypa
XapaKTEPU3yeTCsl BLICOKOW MPOYHOCTHIO B COYETAHUH C TUTACTUYHOCTHIO U BSI3KOCTHIO.

Bomnpocekl 1J1s1 KOHTPOJISA N3y4aeMOro MaTepuaJia:

1. YUro mpencraBisieT coboi TepMuyeckas oOpabOTKa METaNIOB U JJISl YEero
OHa IpUMeHseTCs?

2. Ha3oBuTe OCHOBHBIE BUJIbI TEPMUYECKON 00PAOOTKH U MX HA3HAYEHUE.

3. B uém 3akmrovaercs guznyeckas CyUIHOCTb IMpoIiecca 3aKajkd U OTITyCKa
cranu?

4. Kakue CTpyKTypsl MOTYT 00pa3oBaThCsi TMpPHU PA3IUYHBIX CKOPOCTAX
OXJIQXK/ICHUS ayCTEeHUTA?

5. UTo Takoe KpUTHYECKHE TOUKH A1, As 1 A cm, U KaKOBa UX POJIb?

6. Kak n3meHs0TCs CBOMCTBA CTAJIN MTOCIIE OTKUTA U 3aKaJIKU?
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