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3AKAJIKA YIJIEPOJUCTBIX CTAJIEN

[enpb m060r0 TIpoliecca mepmuuecKkoll 00padomKu 3aKaodaeTcs B TOM, YTOObI HarpeBOM
710 OTIPEIEIICHHON TeMIIEPATYPHI, BEIACPIKKON U MOCIECIYIONTUM OXJIAXKICHUEM C ONPEACIICHHON
CKOPOCTBIO BBI3BAThH KEIAEMOE M3MEHEHUE CTPYKTYPhI METaJlla WM CIJIaBa M, COOTBETCTBCH-
HO, U3MEeHEeHHe cBOMCTB. CienoBaTeIbHO, OCHOBHBIMH (DaKTOpaMu BO3JECHCTBHS TIPH TEPMHUYIEC-
CKO 00paboOTKe SBISIFOTCS TEMIIEpPATypa, BpeMsl BBIIEPKKH M CKOPOCTH MOCIEAYIONMIETO OXJia-
KIICHUS.

B mpakTuke MammmHOCTPOEHUS Pa3iMyaloT MEPBUYHYIO U BTOPUYHYIO TEPMHUECKYIO 00-
paboTku. HaszHaueHue nepeuunoit mepmuueckoii 00padbomku 3aKia0yacTcsl B TOJATOTOBKE
CTPYKTYpPBI K MOCHEAYIOIIUM OMEpPalUsIM MEXaHUYECKON U OKOHYATEIHbHOM TEpPMHUECKOU 00-
pabotku. K aTomy Buy 00pabOTKH OTHOCSTCS pa3IudIHBIC BHIBI OT)KATA M HopManu3anuu. Ha-
3HAYCHUE 6MOPUUHOI (OKOHYAMENbHOI) 00padomkKu — NOJIydeHUEe HEOOXOIUMBIX SKCILTya-
TaIlMOHHBIX CBOUCTB JAeTaliel n n3aenuid. K okoHuaTeapHOM TepMHIECKOH 00pabOoTKe OTHOCST-
Cs 3aKajKa U OTIYCK.

[lenp 3aKaqKu KOHCTPYKIHMOHHBIX M MHCTPYMEHTAJIbHBIX CTallel — JOCTHIKCHUE MAKCU-
MabHO 8blcOKOU meepoocmu u npounocmu. CyIHOCTD 3AKAAKU 3aKII0YAETCS B MOJYyYECHUN
MEPECHIIIEHHOTO TBEPAOTO pacTBopa. [lepeckiieHne TBEpAOro pacTBOpa BhI3bIBAET UCKAKEHUS
KPUCTAJUIMYECKON PEIIeTKU, KOTOPhIE MPUBOJAT K MOSBJICHUIO TUCIOKAIUN, KOMIIEHCHUPYIO-
IUX 9TH UCKKCHUS. BBICOKAs MITOTHOCTH MUCIOKAIMI 3aTPYyIHSCT MIACTHYECKYHO aedopMa-
W10 B METAJLJIC U TIOBBIIIAET €r0 MPOYHOCTh U TBEPOCTb.

3akasika IpUMEHHMa K CIUIaBaM, B KOTOPBIX MOTYT 00pa30BbIBaThCSI OTPAHUYEHHBIE TBEP-
able pacTBOpbl. Ilpyu HarpeBe TakuxX CIUIABOB YBEJIWYUBAETCS PACTBOPUMOCTh KOMIIOHEHTOB.
Ecnu oxnaxknaTth criiaB ¢ OOJIBIION CKOPOCTBIO, HE OCTaBsisl BpeMeHu Ha nud@ysuio, To B
MIPOLIECCE OXJIAXKICHHUS BbIJIEJICHHE U30BITOUHBIX aTOMOB PACTBOPEHHOTO KOMIIOHEHTa HE IMpo-
m3oiaer. Torga mpu KOMHATHBIX TeMIIepaTypax 3a(pUKCUPYETCs MEPECHIIICHHBIA TBEPABINA pac-
TBOp. Ellle OoJbliee nepechiilieHne MOKeT ObITh MOJYyYEHO B CIJIaBaX, KOTOPHIE UCIBITHIBAIOT
noauMopdHbIe MPEeBpPAIICHUS PU HAarpeBe U oxJaxaeHuu. HanbGonbmmit 3 ekt npu 3akanke
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HAOJIIO/IAETCsl B KEJIE30yTIEPOAUCTHIX CIIaBaX — CTAISIX. AYCTEHUT (TBEpJbIil pacTBOp yrie-
poza B y-)KeJe3e) MOXKET pacTBOPUTH yriepojia B COTHIO pa3 OombIine, ueM GeppuT (TBEpAbIN
pacTBop yriepoaa B o-kenese). [losTomy, eciiv HarpeBaTh CTajb BBIINIE TEMIEpATyp Iepe-
CTPOMKH PEIIETKU U OXJIAXKaTh, HE JJaBasi yriepoy BOBMOXKHOCTH BBIJEIATHCS U3 AyCTEHUTA,
TO TpHU OOpAaTHOM MEPECTPOKe PEHIETKH BO3HUKAET OUYEHb OOJIBIIOE MEPECHIICHUE O-Kelle3a
aToOMaM| yIJiepojaa, KOTOPOE€ U BBI3BIBACT 3HAUUTEIHLHOE N3MECHEHHUE CBOWCTB CTAJIH.

CKOpOCTh OXJIAXKICHHUS, TIPU KOTOPOU YTIIEPOI HE YCIIEBACT BHIIEIATHCS U3 TBEPAOTO pac-
TBOpA, HA3bIBACTCSI KPUMUUECKOU CKOPOCMbIO 0XAaxcoeHus. JIJis KaKIoi cTaid, OHa MOXKET
OBITH OmpejieNieHa MO0 JUuarpaMmme U30TEPMHUUECKOTO MPEBPAIICHHs MEPEOXJIaXKICHHOTO ayCTe-
HUTa. ['eoMeTprUecKku 3TO KacareilbHas K IMepBOM KPUBOM, Havajia PEBpAIllCHUs ayCTEHUTA B
beppUTOKapOUTHYIO CMECH.

Ha puc. 1 mpencraBiena aumarpaMma uzoTepMudeckoro mpesparieHus (mmm C-oOpa3Has
nuarpamma) juist ctanu ¢ 0,8 % yriepona.
Jlis  yriiepoaucThIX CTalei BpeMsl A0 Hadajda pachaja ayCTeHHWTa OYEeHb Malio

(Tyax = 0,5+1,0 ¢), u KpUTHYECKas CKOPOCTh IOCTUTASTCS TOJIBKO TIPH OXJIAKJICHUH B BOJAC WU
B BOJHBIX pacTBOpax COJICH.

[Tpu oueHb Maoil CKOPOCTH OxJNaxkaeHus (V) aycTeHUT OyIeT mpeBpalaTbCs B nepium
(rpy0ast cmech KpuCTaILIOB deppuTa u ieMeHTuTa). C yBEIMYCHHEM CKOPOCTH oXJaxkaeHus (1,
U V3) 4ucio MeHTPOB 3apokieHus Gpepputa u EMEHTUTA YBEITUYHBACTCS U pa3Mepbl KPUCTa-

70B 3THX (pa3 ymeHsImaroTcsa. bosiee oucnepcuvie (METKO3EPHUCTHIE) CTPYKTYPHI — copoum,
mpoocmum — UMEIOT 0oJiee BBICOKYIO TBEPJOCTh, UeM MepiuT. [Ipu cKOpocTH oXiaxaeHus

Oosnbie Vyp, MpeBpalllcHUEe ayCTEHUTa B CMECh (eppuTa U IIEMEHTUTA TIPOU3OMTH HE MOKET,
TaK Kak ckopocth nuddy3un yriepoaa npu temneparypax Huxe 200 °C ouensr mana. OHaKO
Y-peleTka JAO0JKHA MEePECTPOUTHCI B OL-PEIIETKY, 00JIaIalollyl0 MEHBUIUM 3alacoM SHEPIUH
NMpu  HU3KUX TemmepaTypax. OOpasyeTcsi MNEpechICHHBIM TBEPJbI pacTBOp Yrjiaepoja
B oi-kenese. Perrerka jkene3a CUIbHO MCKaXXaeTcs, CTAHOBUTCS TETparoHalbHOM, a He KyOuye-
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ckoii. BosHukaeT Oo0JbIIOE KOJWYECTBO MUCIOKauid u npyrux nedexron. [losromy crmar

NABOPATOPHbIN MPAKTUKYM HUMEET BBICOKYIO TBEPJOCTh U MPOYHOCTh, HO OYCHb HHU3KYIO TUIACTUYHOCTh. Takasi CTpyKTypa
MATEPUAJIOBEOEHUE

N TEXHONOIuA
KOHCTPYKUNMOHHbIX MATEPUAIIOB Mapmencum — 3TO TICPECHIIEHHBIA TBEP/BIA PACTBOP YIJEpoja B TeTparoHaJIbHOU pe-

HOCHUT Ha3BaHUEC MAPTCHCHUT.

CTPENKOBA W.N., BATUHCKUW A.T. IETKE Ol-XKemesa.

TEOPETUYECKME NONOXEHMS roc aycTeHMT 7274
K NABOPATOPHOW PABOTE «TEPMUYECKAS] 700
OBPABOTKA YT NIEPOAMUCTbIX CTANEM»

3AKANKA YTNEPOOUCTbIX CTANEN 600r

BOHpOCbI Ana CaMOKOHTpPONA 5[:“:' L
OTNYCK 3AKANEHHOW YrNEPOOUCTOMN

, EprkT

Wy COpoWT

TROOCTHT
ﬁl'“'f3

|
CTANMK 400 |
Bonpochk! Ansi CaMOKOHTPONA 300t |
FNOCCAPWIA | T
200F | B
CMUCOK NCTOYHUKOB | Wp
Nutepatypa 100F | MapTEHCHT
WUHTepHeT-pecypchbl |
T lgT

Puc. 1. JluarpamMmma u30TepMHUYECKOT0O pacnaia
MEePEOXIIAKACHHOTO ayCTEHUTA IBTEKTOUTHON CTaIN

OCHOBHBIM (PAKTOPOM, OMPENEISIONIMM TBEPIOCTh U MPOYHOCTh MAPTEHCUTA, SIBIISIFOTCS
VCKQKEHUS! KPUCTAIUIMYECKON PEIIETKU O-)KEJe3a, BbI3BAaHHbIC BHEIPEHHBIMU aTOMaMHU yIJie-
pona. YeMm Oounblie cozpepkaHue yriepojia B MapTEHCUTE, TeM OOJIbLIE mempazoHalbHOCHb
PEILIETKH U BbIIIE TBEPIOCTh MapTEHCHUTA (CM. pHC. 2).
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HcXoqHBIMU yCTIOBUSIMH BBIOOpA TEM- O
nepaTypbl 3aKajKd SBIAIOTCS TpeOyemble L
|
CBOWCTBa, KOTOpBHIE IOJDKHA OOECIEeUuTh /0 [
3aKaJICHHAs CTallb. CI L~
& Vd
o @ 50
Konctpykrmonnas cramp (< 0,8 % C) /
o i
IPUMEHSICTCS JUIL M3TOTOBJICHUS JeTalled T 40 /'
MalIMH, MEXaHU3MOB U Da3MYHOTO poja i 30
o [nN]
KOHCTpYKUui. Crand JOJDKHBL [OCHe 3a- 2 20
KaJIKU 00J1a1aTh BHICOKMMH IPOYHOCTHBIMH % 10
7 7 - =
CBOI/I(jTBaMH, O0COOCHHO BBICOKOW YCTaJIO 07 04 06 08 10 17 TS
CTHOM MPOYHOCTHIO, TaK KakK JCTald Ma-
IIUH M MEXaHU3MOB HCHBITBIBAIOT CJIOXK- Puc. 2. TBepnocTs MapTeHCHUTA B 3aBUCUMOCTH
HBIE 3HAKOIIEPEMEHHBIE HAIPYKECHUSL. OT COACpKanmA yrjieponaa

Ha puc. 3 npencrasneHa JieBas (Tak Ha3plBaeMas «CTaJIbHAsH YacTh IUArpaMMbl KeIe30-
neMeHTUT). C MOMOIIbI0 AUarpaMMbl MPOCIEAUM 3a MPEBPALICHUSIMU, TPOUCXOSAIIUMUA MIPU
HarpeBe CTaJIe.

t’C

HTepBan sakanoYHbxX
TemMnepaTyp

911°

I
|
|
|
| 727°
Tip 1S |
o |
| ofng M, |
| & |
Q I |
0,02 08 214 %C

Puc. 3. «CranpHas» yacte quarpammsl Fe—Fe;C
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[Ipu narpese Boiiie AMHUM PSK (W11 KpUTUYECKOU TeMIiepaTyphl Acy), HO Huxe GS (Kpu-

TUYECKas TeMIeparypa Ac3), CTpyKTypa CTajau OyJIeT COCTOSTh U3 3epEH ayCTeHUTa U (peppura.

[Ipu nocneayomeM OXIaKIEHUN CO CKOPOCThIO, PaBHOM WK OO0JIbIlle KPUTUYECKOH, ay-
CTEHUT MPEBPATUTCA B MAPTEHCUT, a (heppUT MpeBpalleHnii He ucneiThiBaet. [locie Takoi 3a-
KaJIKK CTPYKTypa OyJEeT COCTOSTh U3 OYEHb TBEPJBIX KPUCTAJUIOB MAPTEHCUTA U MATKHX, IJia-
CTUYHBIX KpUCTALIOB (epputa. OTCI0a HU3KAs TBEPIOCTh M MPOYHOCTH, a TIIABHOE — HU3KAs
ycTanocTHas (IUKINYecKas) MpoyHOCTh ctanu. CrieaoBaTenbHO, Takas 3aKajika He 00ecreyuT
BBICOKHE 3KCILTYaTAlMOHHBIE CBOMCTBA KOHCTPYKIIMOHHBIX CTaJICH.

Ecnu npu 3akanke Harpetb JO3BTEKTOWIHYIO CTajb Bbllle JUHUU GS (Ac3), TO MPOU30M-
JIET MpeBpalleHue gpepputa u nepiura B aycteHuT. [locnenyromiee oxinaxaeHue ¢ KpUTUYECKOM
CKOPOCTBIO ITO3BOJIUT IIOJIYYUTh OJHOPOJIHBIA MApPTEHCUT, XAPAKTEPU3YIOIIMICS BBICOKON
IIPOYHOCTBIO Y 3HAYNUTEIBHON YCTAJIOCTHON IPOYHOCTHIO.

bospiioe BaMsiHHE Ha CBOMCTBA CTANIM TMOCJIE 3aKAJKU OKA3bIBAE€T TEMIIEpATypa HArpeBa u
BpEMs BBIIEPKKH IIPU 3TOM TemnepaTrype. UeM Bellle TeMIieparypa HarpeBa u JUIMTENbHEES BbI-
JEp>KKa MPU 3TOM TEMIIEPATYPE, TEM HHTEHCUBHEE ITPOUCXOINUT POCT ayCTEHUTHBIX 3epeH. Poct
3€pHa IIPU HarpeBe BBI3BIBACTCS CTPEMIICHUEM CILIaBA K YMEHBIIECHUIO IIOBEPXHOCTHOU DHEP-
Uy 3epeH. M3 KpynHO3epHUCTOro0 ayCTEHUTa ITOCIE OXJIAXICHUA IOJydarcsi KPYIHbIE KpH-
CTaJUIbl MapTEHCUTa (KPYMHOUTOJIbYATHI MApTEHCHUT). DTO MPUBEAET K BBHICOKOW XPYNKOCTH
CTaJu.

CrnenoBatenibHO, JIJIs1 JOIBTEKTOUIHBIX (KOHCTPYKIIMOHHBIX) CTaJel TeMIreparypa 3aKkajlKku
JOJKHA OBITH BbITE TOUYKU Acy (uanu GS), 0JJHAKO 3TO MPEBHIIICHUE HE IOJDKHO OBITH 00Jb-
M.

J1y1st mosTydeHusi ONTUMAIBHBIX CBOMCTB TOCIIE 3aKaJTKU HEOOXO0IMMO TIPOU3BOIUTH HArpeB
710 TEMITepaTyphl, ONPEACIIEMON IMITUPUIECCKON POPMYIION:

t 3ax. nossr. = Acz + (30 + 50) °C.
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Bce 3a3BTeKTOMIHBIC CTAlM — MHCTPYMEHTAIbHBIC. MaTepuansl, UAyIIHMe Ha HU3rOTOBJIE-
HHUE UHCTPYMEHTOB (OCOOCHHO PEXYIIUX ), TOKHBI 00€CTIeUrBaTh BRICOKHE TBEPIOCTh U U3HO-
COCTOMKOCTb, BBICOKYIO IIPOYHOCTh. JTH CBOWCTBA MOJYYalOT B yliepO IJIACTUYHOCTU CTallH,
B IIPOTUBHOM CITy4yae MHCTPYMEHT He OyieT 00J1ajaTh BHICOKUMU PEXKYITUMU CBOMCTBAMH.

[Tpu narpese Boimie nuHuu SK (Ac) mpeBpalieHle MpeTeprneBaeT JUllb NepiauT (puc. 3),
a IIEMEHTUT HE YCIIEBAaeT pacTBOPHUThCH B aycteHuTe. [locie HarpeBa 10 3TUX TeMIlepaTyp
CTPYKTypa CTaJl — ayCTEHUT U LEeMEHTHT. [Ipu OXJIaXAeHUH CO CKOPOCTHIO OOJIbIIE KpUTHYE-
CKOH IMOJIy4YaeTcsl CTPYKTYpa, COCTOAIIAsA U3 TBEPABIX U M3HOCOCTOMKUX KPUCTAIOB MAPTEH-
CUTa U KPUCTAJJIOB LIEMEHTUTA, UMEIOUINX ellle O0NbIIYI0 TBEPAOCTh U U3HOCOCTOMKOCTh. Ha-
rpeB 10 0oJiee BBICOKUX TeMIepaTyp (Bbllle JUHUU SE WU TOYKH AcC.,) HE IPUBEIET K MOBbI-
IIEHUIO TBEPAOCTH; HO PE3KO YBEJIMYHUTCS pa3Mep 3€peH ayCcTeHuTa (Tak Kak KpUCTaJlIbl Iie-
MEHTHUTa PACTBOPSTCS U yXke He OynyT CAEp’KUBATh UX POCT), YTO OTPULATENILHO CKAXKETCSl Ha
MEXaHMYECKUX CBOMCTBAX.

CrnenoBaTenbHO, AJA 3a3BTEKTOUAHBIX (MHCTPYMEHTANIbHBIX) CTAJIEl TeMIlepaTypa 3aKaj-

KU JIOJDKHA OBITH BbIIE TOUKH Ac) (iuauu SK).
Harpes noj 3akanky HHCTpYMEHTAIbHBIX CTAJICH OCYIIECTBIISCTCS 10 TEMIIEPATyp:
! sak. saoer, = Acy + (30 + 50) °C.

OO6nacTh ONTHUMAJIBHBIX TEMIIEpaTyp HarpeBa CTajell TMoJA 3aKajKy MpelcTaBlieHa
Ha puc. 3.
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Bonpocs! 111 caMOKOHTPOJISA

l.

A

~

10.

11.
12.
13.
14.
15.

16.

B kakom TemrepaTypHOM HHTEpBajie 00pa3yeTcss COPOUT MPU U30TSPMHUSCKOM TIpe-
BpAILlCHUH ayCTeHUTa?

K dyemy mpuBOAMT MOBHIIICHHWE TEMIIEpaTypbl HarpeBa JOABTEKTOMIHON CTaIH IO
3akaiky ot (Acy + 50 °C) mo (Acz + 50 °C)?

[Touemy MapTEHCUT UMEET TETPArOHATBHYIO PEIICTKY?
C Kakoi 1eJIbI0 TPOBOASAT 3aKaJIKy CTaau?
Yem oTiIM9aeTcs MepiuT OT coOpouTa U TpoocTuTa?

OT 4ero 3aBUCHUT CTENEHb JTUCIEPCHOCTU (pa3Mep 3epHa) MPOAYKTOB IMEPIUTHOIO
MpeBpalleHus?

OT yero 3aBUCUT TEMIICPATypa Harpepa CTajin 1o/ 3a1<am<y?

YeM oTimyaercs MapTCHCHUT OT ayCTCHHUTA, U3 KOTOPOI'O OH 06pa303aﬂca?

Yem otnmyaeTcs cTpyktypa ctanu Y 12 mocine 3akanku ¢ Temmneparypsl (Acp + 50 °C)

OT CTPYKTYPHI TOCIIE 3aKAIKHU ¢ TeMneparypsl (Ac,, + 50 °C)?

Kax BnmsieT MOBBIICHHE COEp KaHMs YIiIepoia B TIOIBTEKTOMIHOW CTaIHM HA TEMITe-
paTypy HarpeBa CTaliv MoJ| 3aKaiKy?

Uro siBrseTcs 0053aTeNbHBIM PE3yJIbTaTOM 3aKAJIKH?

KakoB MexaHu3M NepIUTHOTO NpeBpalieHus?

OT 4ero 3aBHCHUT 3aKaTUBAEMOCTb CTaIH (TBEPOCTH IMOCTE 3aKAJIKH)?

Kak Ha3bpIBaeTCs mepeChIlIEHHBIN TBEPABIA PACTBOP Yriepoia B o-xkene3e?

Kak n3MeHsItI0TCS CBOMCTBA 3aKAJICHHOM CTalu MPHU YBEIMYEHUU COAEpP>KaHUsS yTIiie-
pona o 0,8 %?

UeM 00BsICHSICTCS] BRICOKASI TBEPAOCTh M MPOYHOCTH 3aKaJICHHOU cTanu?
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NABOPATOPHbIW NPAKTUKYM
MATEPUANOBEAOEHUE

N TEXHONOIuUA
KOHCTPYKUMOHHbIX MATEPUAJIOB

CTPENKOBA W.N., BATUHCKUW A.T.

TEOPETUYECKWUE NOJNIOXEHUA
K NABOPATOPHOW PABOTE «TEPMUYECKAS
OBPABOTKA YIIEPOAUCTBIX CTANEMN»

3AKANKA YrMEPOOUCTbIX CTANEN

BOHpOCbI AnA caMOKOHTponA

OTNYCK 3AKANEHHOW YrNEPOOUCTOMN
CTANK

Bonpocb! ana camokoHTpons
FMOCCAPUI
CMUCOK UCTOYHUKOB

INutepatypa
WUHTepHeT-pecypchbl

17.

18.

19.
20.

21.

OO0®bsacHuTE, TOYEMy AJI1 KOHCTPYKIIMOHHBIX CTaJlei HE MPUMEHSIOT 3aKajKy OT TeM-

nepaTyp HECKOJIbKO BBIIIE AC|.

[ToueMy mpu 3akanke HEOOXOAUMO OXJIAXKIATh CTAIb CO CKOPOCTHIO BBHIIIE KPUTHYE-
cKon?

UTo Takoe KpUTHYECKasi CKOPOCTh OXJIAXKICHUS?

Yem 0OBICHSIETCS YCTOMUYUBOCTh M HEYCTOMYMBOCTh ayCTCHUTA B PA3IMYHBIX TEMIIE-
paTypHBIX HHTEpBajax?

KakoB MexaHU3M MapTEHCUTHOTO IPEBPAILECHUSA?
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NABOPATOPHbIW NPAKTUKYM
MATEPUANOBEAOEHUE

N TEXHONOIuUA
KOHCTPYKUMOHHbIX MATEPUAJIOB

CTPENKOBA W.N., BATUHCKUW A.T.

TEOPETUYECKWUE NOJNIOXEHUA
K NABOPATOPHOW PABOTE «TEPMUYECKAS
OBPABOTKA YIIEPOAUCTBIX CTANEMN»

3AKANKA YrMEPOOUCTBLIX CTANEN
Bonpocbl ons caMOKOHTpONS

OTNYCK 3AKANEHHOW YrNEPOOUCTOM
CTANU

Bonpocb! ana camokoHTpons
FMOCCAPUN
CMUCOK UCTOYHUKOB

INutepatypa
WUHTepHeT-pecypchbl

OTHYCK 3AKAJJEHHOH YIJIEPOOIUCTOM CTAJIA

Kaxk 6b1710 yCTaHOBIIGHO B IIPEABIAYIIEM pasjeiie «3aKajka yriIepodUCThIX cTajei», 3aKa-
JICHHBIC CTajli UMEIOT BBICOKHE TBEPAOCTh U IPOYHOCTh, HO OYE€Hb HU3KHUE IUIACTUYECKHUE
cBoMCTBA. TO €CTh, CTAJIb B 3aKAJICHHOM COCTOSIHUM OYE€Hb XPYIIKa U HEHAJC)KHA B DKCILTyaTa-
uuu. [IpruurHON BBICOKOM TBEPIOCTH U XPYIKOCTH SIBJISIETCS MEPECHIIEHUE TBEPAOTO PACTBOPA
Ha OCHOBE O—Fe yrimepoioM, HCKaXKEHUE €ro KPUCTALIMYECKON PEIIETKU U MOSABJICHUE JUCIIO-
Kallli, KOMIICHCUPYIOIIMNX 3TH UCKAXKEHUSA. |11 "3MEHEHUSI TaKUX CBOMCTB CTaju MPUMEHSIOT
CIIEIYIONTYIO 00A3amebHyI0 OTIEPAINIO TEPMOOOPAOOTKH — OTITYCK. OmnYycK — 3TO HarpeB 3a-
KQJICHHOM CTaJlu HUXE KPUTHYECKUX TEMIIEPATYp, C LEIbI0O NPUAAHUS CTAIA HE0O0X0O0UMBIX
IKCHIIYAMAYUOHHBIX CE0IICME U YMEHBIIICHUS] BHYTPEHHUX HAIIPSKEHUUN I10CIIE 3aKaJIKHU.

[TepecwimeHHbIN TBEPABIA pacTBOp yriepoaa B o—Fe (mapmencum) obmamaer OONbIIAM
3amacoM CBOOOJHOM PHEPTUU U TIOITOMY HE sABIISIETCS cTaOmwiIbHBIM. ClenoBaTenbHO, B 3aKa-
JICHHOM CTaJIM JTOJDKHBI IPOTEKATh MPOIECCHI, IPUBOIAIINE CUCTEMY K 00JIee YCTOMIYNBOMY CO-
CTOSIHUIO, T. €. YIJIEPOJ JOKEH BBIACIATHCA U3 PEIICTKU MAPTEHCUTA. JTU MPOIECCHl UAYT U
py KOMHATHOW TeMIiepaType, HO ¢ 0ECKOHEUYHO Majiol CKOpocThio. [Ipu HarpeBe 3akaieHHOU
CTaJI CKOPOCTh MU(PPy3uu yBETUUHBACTCS: YEM BBIIIE TEMIIEPATypa, TEM BBIIIE MOBUKHOCTh
aToMoB yriiepojaa. Takum 00pa3oM, MPOUCXOAUT paciiaj] MEePECHIIIEHHOTO TBEPOTO pacTBOpa C
00pa3oBaHHEM PaBHOBECHBIX (pa3: KapOuIoB U peppurta. PaccMoTpuM mocieoBaTeIbHO ITaIlbl
pacrajia MapTeHCUTa IIPU HarpeBe.

ITpu narpese 1o 150 °C ckopocTh pacnaga MapTeHCUTa BBUAY Majoil MOJBHKHOCTH aTo-
MOB HACTOJIBKO Maja, 9TO 3aMETHBIX M3MEHEHHI B CTPOCHUH 3aKaJICHHOUN cTajau He Habmro/a-
eTCsl TaXe ¢ MPUMEHEHHEM BeCbMa TOUYHBIX METOIOB HCCIICOBAHUS.

IIpu 6osiee BricOkuX TemmnepaTypax HarpeBa (180-250 °C) HaumHaeTcs BbIICJICHUE YTIIE-
poJia U3 pemeTkn MapTeHCUTa U 00pa3oBaHuE OYEHb MEJIKUX KapOWI0B, CB3AHHBIX C MAPTEH-
cutoM. YacTHuHOE yMEHBIIIEHUE KOHIIEHTPAIMH YIiiepoja B TBEPAOM PAaCTBOPE CHIDKAET TET-
pParoHaJIbHOCTh PEIIETKH MapTEHCHUTAa, TOITOMY TBEPAOCTh W MPOYHOCTH CTANIH JIOJDKHBI
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yMmeHblarbesa. OnHako oOpasyromuecss O4eHb MeNKHE KapOWIbl OKa3blBalOT CONPOTUBIIEHUE

NABOPATOPHbIA NPAKTUKYM IBIKEHUIO TUCITOKAIMM 1O/ JSHCTBHEM MPHIIOKEHHBIX HArPy30K, MIO3TOMY IPOYHOCTH ITOYTH
MATEPUAJIOBEOEHUE

N TEXHOJ10InsA
KOHCTPYKUMOHHbBIX MATEPUAIIOB IMpomecc pacmazga MapTeHCHTa 3aBepIilacTcs Ipu Harpese n0 Temmeparyp 400-450 °C.

HC CHMXKACTCA.

CTPENKOBA W.N., BATUHCKUA A.T. UYewMm BblLIIE TEMIICpaTypa, TEM 0oJiee UHTEHCUBHO IMPOUCXOOUT paciaa, TaK KaK CKOPOCTb III/I(I)-

3UM YIJIEPOAA U3 TBEPAOTO pACTBOPA BO3pacTacT. MapTEHCUT MpeBpamaeTcs B MITKui hep-
TEOPETUYECKWUE MONOXEHUA by YTICPOA pA P P P P pespatt dep
K IAEOPATOPHOW PAEOTE «TEPMUYECKAS pUT, KapOHIbI HEMHOTO YKPYIHSIOTCS, OJHAKO BCE €IIe¢ OCTAIOTCS MEITKUMH U SBJISFOTCS TIpe-
OBPABOTKA YMEPOOUCTbLIX CTANEW» NATCTBUEM JJIA JIBMOKEHUA nuciokaui. Ctajlb ¢ TaKOW CTPYKTYpPOl UMEET BBICOKHE MPOYHO-

3AKAJKA YFMEPONCTBIX CTANEN CTHBIC U INIACTUYCCKHC XaPAKTCPUCTUKHU, 0COOCHHO BBICOKMI npeaci TCKy4CCTU.

Bonpochk! Ans camokoHTpons [Tpu Temnepatypax Beime S00-550 °C uaet nporecc yKpynmHEHHUs YacTUIl KapOuI0B, OHU
OTNYCK 3AKANIEHHOM YINIEPOQUCTOU npuoOpeTaroT okpyriyio Gopmy. IlepBbiil mpoliecc Ha3bIBaeTCsl Koacynasayueli, BTOpou — ce-
CTAIU pououszayueii. CTpyKkTypa OyIeT cOCTOSATh U3 3epeH (eppuTa M KPYIHBIX, cheprudeckoit dop-

Bonpock! ans camokoHTpons MBI, KapouoB. CTamb 00a1aeT BRICOKON BS3KOCTHIO U BBICOKMMH TIJIACTHYECKUMHU CBOWCTBA-

FNOCCAPUH MH IPU JOCTATOYHON IPOYHOCTH.

GRS e B 3aBHCHMMOCTH OT MpPOLIECCOB, MPOUCXOASIIIUX MPHU OTIYCKE, U OT U3MEHEHUW CTPYKTYPhI

INutepatypa
WUHTepHeT-pecypchbl

Y CBOMCTB (CM. puC. 4) pa3Iu4aioT TPU BUIA OTITYCKa:
1) Hu3KOoTEMIEpaTYpHBINA OTIYCK — OT 160 110 250 °C;
2) cpegnetemneparypHslii otnyck — ot 300 no 450 °C;
3) BbIcOKOTEMTIEPATYpHBIHA OTIYCcK — OT 500 10 650 °C.

Hu3kuit (nuzkomemnepamyphulii) OmnycK NPUMEHSIETCs IS 1eTajei, OT KOTOPBIX Tpe-
OYyI0TCS 8blCcOKUE meepOocms u U3HOCocmoiikocms. Hu3kuil oTIyck Ha3HavaeTcs JJisl MOBbI-
HICHHs] BA3BKOCTH M TUIACTUYHOCTU CTajM 0€3 3aMETHOTO CHIIKEHHUSI TBEPJOCTU. DTOT OTIIYCK
MIPUMEHSETCS, B OCHOBHOM, JUUISl PEKYILMX U MEPUTENIBHBIX HHCTPYMEHTOB. IIpn TakoM oTmycke
MOJIy4aeTCsl CTPYKTYpa, COCTOSIIAs U3 MEHEE HAIPSHKEHHOT0, YEM T0CJIE 3aKaJIKH, MAPTEHCHUTA
Y OYEHb MEJIKMX KapOouaoB. Takas CTpyKTypa Ha3bIBACTCS MAPMEHCUN OMNYCKA.
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NABOPATOPHbIW NPAKTUKYM
MATEPUANOBEAOEHUE

N TEXHONOIuUA
KOHCTPYKUMOHHbIX MATEPUAJIOB

CTPENKOBA W.N., BATUHCKUW A.T.

TEOPETUYECKWUE NOJNIOXEHUA
K NABOPATOPHOW PABOTE «TEPMUYECKAS
OBPABOTKA YIIEPOAUCTBIX CTANEMN»

3AKANKA YTNEPOOMUCTbIX CTANEN
Bonpocbl ons caMOKOHTpONS

OTNYCK 3AKANEHHOW YrNEPOOUCTOM
CTANU

Bonpocb! ana camokoHTpons
FMOCCAPUN
CMUCOK UCTOYHUKOB

INutepatypa
WUHTepHeT-pecypchbl

Cpeonuii (cpeonememnepamypHulil) omnycK NPUMEHSETCA ISl U3ACNIHUI, OT KOTOPBIX
TpeOyIOTCSl 8blcOKUE ynpyzue céolicmea. Menkrue KpUcTaulbl IEMEHTUTA UT0IbYaTol (HOpMBI,
00pa3yronyecs Mpu TaKOM OTITYCKE, SIBJIAIOTCS OOJBIINM MPETATCTBUEM JJIsl AUCIOKALUH, 9TO
o0ecreynBaeT BHICOKYIO YIPYTOCTh M MIPOYHOCTDH CTaliu. B pesynprare oTImycKa CHIIBHO TOBBI-
IIaeTCs MpeAes TeKYUEeCTH CTaJl U HE3HAUYUTENIBHO CHUYKAETCs mpeaen npoyHocTu. CTpyKTypa,
noJiydyaeMasi Ipu CpeIHeM OTITyCKe, Ha3bIBaeTCs mpoocmum omnycka. OHa COCTOUT U3 MeEJ-
KUX 3EépeH (eppuTa M WUIrOJIbUATHIX KPHUCTAUIOB LEMEHTHUTA. TakoMy OTIYCKY IOJBEPTaroT
NPY>KHUHBI, PECCOPBI, TOPCUOHBI U APYTUE JIETAN, KOTOPBIE padOTAIOT MPH 3HAKOMIEPEMEHHBIX
Harpy3kax M JOJDKHBI OBICTPO BOCCTaHaBIMBATh CBOIO (opmy mocie aeopmaruu. OObIYHO
IS U3TOTOBIICHHSI YIIPYTUX JIIEMEHTOB UCTOJIB3YIOT CTANU C cojiep:kaHueM yriaepona ot 0,5 mo
0,7 %, KaKk yriepoJucTble, Tak U JISTUPOBAaHHBIC. DTU KOHCTPYKIIMOHHBIE CTAJH BBIJICICHBI B
0CO0YIO0 IPYIILY PeCCOPHO-NPYHCUHHBIX CINATEU.
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Puc. 4. BnusiHue Temneparypsl OTIIyCKa Ha MEXaHUYECKHE
CBOMCTBA 3aKAJICHHOU YIJIEPOAMCTOU CTAIU
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NABOPATOPHbIW NPAKTUKYM
MATEPUANOBEAOEHUE

N TEXHONOIuUA
KOHCTPYKUMOHHbIX MATEPUAJIOB

CTPENKOBA W.N., BATUHCKUW A.T.

TEOPETUYECKWUE NOJNIOXEHUA
K NABOPATOPHOW PABOTE «TEPMUYECKAS
OBPABOTKA YIIEPOAUCTBIX CTANEMN»

3AKANKA YTNEPOOMUCTbIX CTANEN
Bonpocbl ons caMOKOHTpONS

OTNYCK 3AKANEHHOW YrNEPOOUCTOM
CTANU

Bonpocb! ana camokoHTpons
FMOCCAPUN
CMUCOK UCTOYHUKOB

INutepatypa
WUHTepHeT-pecypchbl

Buvicokuit (evicokomemnepamypHuwlii) OmnycK TPUMEHSIIOT ISl O EEem CmEEeHHbIX 0ema-
J1ell MAwuH ¢ 8bICOKOI HAOEHCHOCMBIO, VICTIBITHIBAIONIUX MPU SKCIUTyaTallUU CIOKHbBIE BUIbI
HarpyXeHus: CTaTUYECKUE, YJapHble U 3HAKONEepeMEeHHbIe Harpy3ku. CTpyKTypa mocje BhICO-
KOr'o OTITyCKa COCTOUT M3 0oJiee KPYIHBIX 3epeH (eppuTa U JTOBOIBHO KPYIHBIX KPUCTAILIOB
LIEMEHTUTA OKPYTJION (pOpPMBI U Ha3bIBACTCS copdum omnycka. Bricokuii otmmyck obecreunBa-
€T MaKCUMAJIbHYIO TUIACTUYHOCTh M YAAPHYIO BSI3KOCTh B COUYECTAHUM C JIOCTATOYHOW MPOYHO-
CTBIO.

3akanka B COUETAaHHH C BBICOKUM OTIIYyCKOM HOCUT Ha3BaHUE y/iyuuieHue. TakoMy BUIY
00paboTKM ToABEpraeTcs ocobas Tpymnma KOHCTPYKIIMOHHBIX CTajied, HOCSIIAas Ha3BaHUE
yayuuwaemole cmanu. OHU MOTYT OBITh YTIEPOJUCTHIMU U JIETHPOBAHHBIMU, COJCpKaHUE YTIie-
poaa ot 0,3 1o 0,5 %. YaydiieHne KOHCTPYKIIMOHHBIX CTAJIE MO3BOJISIET MOBBICUTh KOHCTPYK-
THUBHYIO MPOYHOCTH JeTayiel (MOHU3UTh YyBCTBUTEIBHOCTh K HaJIpe3aM U MepeKocam, K mepe-
X0JIaM OT OJTHOTO CEYCHHsI IETAIN K IPYTOMY, K U3MEHEHHIO Pa3MEPOB JIETAIH U T. II.).

BimsHue temnepaTypbl OTITyCKa Ha MEXAHMYECKHE CBOMCTBA 3aKAJEHHOW YIJIEPOAMCTOM
CTaJIM MPEACTABIEHO Ha puC. 4.

B 1abn. 1 mpuBeneHbl JaHHBIC O BIMSHUM TEPMHUYECKON OOpaOOTKM Ha MEXaHUYECKHE
CBOMCTBAa KOHCTPYKLUMOHHOHN yriepoauctoi craiu ¢ 0,45 % yriepona B OTOXKIKEHHOM COCTOSI-
HUHU, a TaKxKe nocie 3akanku u ornycka npu 300 °C (cpeanuit ornyck) u npu 600 °C (BbICOKHUIA
OTIIYCK).

Jlarabie Tab. 1 TOBOPST O TOM, UTO CTalb B YIYYIIEHHOM COCTOSITHUM UMEET 0oJiee BHICO-
KHE XapaKTEPUCTUKHU MPOYHOCTHU (O U Of), mactuuHoctH (0, W) u Bsazkoctu (KCU) no cpas-

HCHHUIO CO CTAJIBIO B OTOXXXKXCHHOM COCTOSHHH. OTCIOI[a M BO3HHUKJIIO HA3BAHUC «YJIIYUIICHHUC) —
MCXAaHUYCCKUC XAPAKTCPUCTUKU CTAJIN YIYyUYIIAOTCA.
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Tabnuma 1

NABOPATOPHbIN MPAKTUKYM M o 0.45 % C i 06Da6
MATEPVANOBEEHVE CXaHMYCCKHUEC CBOMCTBA CTAJIM C U, o C OCJIC TCPMHUYECKOHU OOPAOOTKH

N TEXHONOIuUA

KOHCTPYKLMOHHBLIX MATEPUAIIOB MexaHuneckne CBOHCTBA

Tepmuueckasi 00padoTka KCU,

CTPEMNKOBA W.1., BATUHCKUM A . op.MIa | opnMIa | 6.% | W.% P
K/CM

TEOPETUYECKWUE NOJNIOXEHUA

K NABOPATOPHOW PABOTE «TEPMUYECKAS Omxwur mpu 850 °C 650 450 20 6 60
OBPABOTKA YTIEPOAUCTbIX CTANEM»

. 3akanka ¢ 850 °C
3AKAJIKA YIMEPOOUCTbLIX CTAJIEN 1080 890 10 52 75

[0}
Bonpochb! ANsi CaMOKOHTPONS B BoJIe U oTiycK Tpu 300 °C

OTMNYCK 3AKANEHHOW YrIEPOMUCTOM 3akanka ¢ 850 °C
CTANU 750 520 17 68 160

B BoJie U oTiryck rpu 600 °C
Bonpocb! ana camokoHTpons

rMOCCAPUNA

CMACOK UICTOYHMUKOB

INutepatypa
WUHTepHeT-pecypchbl

Kpome Toro, u3 tabn. 1 BUAHO, 4TO HOCJE CpEeJHETEMIIEPATYPHOIO OTIYCKa 3aKaJeHHas
KOHCTPYKLIMOHHAsI CTajb MPUOOpETaeT BECbMa BBICOKHE MPEEN MPOYHOCTH (Gg) M YCIOBHBIM

npenesa TeKy4ecTu (GT) IpU XOPOIINX XapaKTepUCTHKaX IuiacTu4HocTH (O, V) u ynapHoit Bs3-
koctu (KCU).
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NABOPATOPHbIW NPAKTUKYM
MATEPUANOBEAOEHUE

N TEXHONOIuUA
KOHCTPYKUMOHHbIX MATEPUAJIOB

CTPENKOBA W.N., BATUHCKUW A.T.

TEOPETUYECKWUE NOJNIOXEHUA
K NABOPATOPHOW PABOTE «TEPMUYECKAS
OBPABOTKA YIIEPOAUCTBIX CTANEM»

3AKANKA YrMEPOOUCTbIX CTANEN

Bonpocb! ana camokoHTpons

OTNYCK 3AKANEHHOW YrNEPOOUCTOMN
CTANK

Bonpocb! ana camokoHTpons

rMOCCAPUNA
CMNUCOK UCTOYHUKOB

INutepatypa
WUHTepHeT-pecypchbl

Bonpocs! 111 caMOKOHTPOJISA

XN R WD -

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

Urto Takoe oTmyck?

[Tocne kakoro Buja TepMUUECKO 00pabOTKU MPOU3ZBOIUTCS OTIYCK?

C KaKoi 1eNbI0 TPOBOAUTCS OTITYCK?

K xakuM Bugam uzenuii npuMeHsIeTCS HU3KOTEMIIEpaTyPHbBINA OTITYCK?
K xakuM BUIam uznienuii NpuMEHsSETC CpeIHETEMIIEPATypPHBINA OTIIYCK?
K xakuM Bugam uzzienuii NpuMEHsSIETCS BRICOKOTEMIIEPATyPHBIA OTITYCK?
Kakue nponeccsl MpOTEKAOT B CTPYKTYPE CTaIU IPHU OTITyCKE?

Uro mpeacTaBisieT co00i CTPYKTypa MapTEHCUT OTITyCKa?

YTo Takoe TPOOCTUT OTITycKa?

UYro Takoe copOuT otirycka?

C KakuM MpOIIECCOM IPHU OTITYCKE CBSI3aHO YMEHBIIICHHE HANPSKEHUN B CTAIU?

B kakoM TemmepaTypHOM HHTEpBaJie OTIyCKa HanbOOJiee MHTEHCHBHO IMPOTEKAIOT
npoiiecchl cheponan3auy U KoaryJysiuy eMeHTuTa?

Kak u3MeHstoTcst CBOMCTBA 3aKaJICHHOM CTaJIM C pOCTOM TEMIIEpaTyphl OTITyCKa?
Kakas ctpykTypa o6paszyercst nmpu otmycke 10 200 °C?

Kakas ctpykTypa ob6paszyercst mpu otmycke g0 400 °C?

Kaxas ctpykrypa obpasyercs mpu otiycke 10 600 °C?

Yewm oTauvaeTcst COpOUT OTITyCKa OT TPOOCTUTA OTITyCKa?

Kak n3MeHsieTcsi Npo4YHOCTh CTaM Gg Ipu oTiycke 10 600 °C?

Kak usmeHnsiercs npenen Tekydectu ot npu otmycke 10 400 °C?

Kak uzmensitorcest xapakrepuctuku maactuanoctu 0 u W npu ormycke g0 600 °C?

Kakyro omeparuio He0OXOIMMO BBINOJHHUTH, €CIU MPHU OTIYCKE MOJIYy4deHbI Ooiiee
Hu3kHue TBepAocTh HRC M IPOYHOCTH Gp, YEM TPEOOBAIOCH?

Kakyto onepatiio He00OX0IMMO BBIIOJHUTH, €CIIU MIPHU OTIYCKE MOJIY4YHIN OoJiee Bbl-
cokue TBepAocTb HRC ¥ MPOYHOCTh Gy, YeM TPEOOBATIOCH?
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23. Kakyro temmeparypy OTITyCKa BBHIOpATh I U3IEIHNI, OT KOTOPBIX TPEOYIOTCS BBICO-
NABOPATOPHbIU NPAKTUKYM KHE yrnpyrue cBorucTna’?

MATEPWAJIOBEOAEHUE 24.
N TEXHONOIus

KOHCTPYKUMOHHbIX MATEPUAJIOB

Kakyro TemmnepaTypy OTIycka HaJ0 BBIOpATh AJI U3JEIHM, OT KOTOPBIX TPEOYIOTCS
BBICOKHE TBEPAOCTb U U3HOCOCTOMKOCTH?

25. UTo mpou30oMIET B CTPYKTYpE CTajiu, ecid mnocie ornycka npu 600 °C npousBectu

CTPENKOBA W.J1., BATUHCKUWU A.Tl'. JIOTIOTHUTEIBHEII OTITycK mpu 200 °C?

TEOPETUYECKWUE NOJNIOXEHUA
K NABOPATOPHOW PABOTE «TEPMUYECKAS
OBPABOTKA YIIEPOAUCTBIX CTANEMN»

3AKANKA YrMEPOOUCTbIX CTANEN

Bonpocb! ana camokoHTpons

OTNYCK 3AKANEHHOW YrNEPOOUCTOMN
CTANK

BOHpOCbI AnA caMOKOHTponA

rMOCCAPUNA
CMNUCOK UCTOYHUKOB

INutepatypa
WUHTepHeT-pecypchbl
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I'’IOCCAPUN

Aabpa-xene3o (Fe—a) — mogudukamus xene3a, UMEIOIIasi 00bEMHO-IICHTPUPOBAHHYIO
kyouueckyto (OLK) kpucTaminieckyro pemerKy.

AyctreHut — TBep/blil pacTBOp BHEApEHUs yriepoaa B ramma-xkenese (Fe—y), nmerommuii
rpaHelEHTPUPOBAHHYIO KyOMUECKYIO0 KPUCTAIUTHUECKYIO PEIIETKY.

AYCTEHHUT OCTATOYHBIN — AYCTCHUT, OCTABIIUKCS B CTPYKTYpPE MOCTE 3aKaJIKH BHICOKOYT-
JIEPOAUCTBIX CTAJIEH.

I[narpaMMa H30TEPMUIECCKOIO pacmnaia nmepeoxaaKaIcHHOro ayCrecHura — rpa(bm(, I10-
Ka3bIBAIOIIIUM mpouecC MpCBpAlICHUA MCPCOXITAKIACHHOTO aYyCTCHUTA B 3aBUCUMOCTHU OT TCM-
epaTypbl 1 CKOPOCTHU OXJIAKACHUSI.

I[narpaMMa COCTOAHUA — rpa(bmc, l'IOKa31)IBaIOIJ_II/Iﬁ (1)2130B0€ COCTOSHUC U CTPYKTYPY
CIuiaBa B 3aBUCMMOCTH OT XHUMHYCCKOI'O COCTaBa U TCMIICPATYPHhI.

3akajJuBaeMOCTh — CIIOCOOHOCTh CTaJI TIOBHIIIATH TBEPAOCT MTPH 3aKaJKe.

3akaJjika — BUJl TEPMHUYECKON 00pabOTKH METAIIJIOB M CIUIABOB, 3aKJIFOYAFOIINICS B UX Ha-
TpEBE BBIIIE Kpumuyeckou memnepamypul (TeMnepaTypsl H3MEHEHHs THIA KPUCTATUIMYECKOM
PEIIeTKH, T.€. TOTUMOP(PHOTO MPEBPAIICHHUS), C MOCIEAYIONUM OBICTPBIM OXJIAKICHUEM, KaK
MPaBUJIO, B KUJKOCTH (BOJIE UJIM MAacie).

Kapﬁnmﬂ — XUMHYECCKHUE COCIUHECHMA METAlIa C YIJICPpOJA0M, HAIIPUMED, Kap61/I)_I JKeie3a
Fegc.

Kopo0Osienne — uckaxxeHue reoMeTpudyecKod (GopMbl H3JEIUS BCIEICTBUE JEHCTBUS
BHYTPEHHUX HANPSKEHUH.

Kputnueckue To4KkH — Temreparypbl (pa3oBbIX MPEBPAIICHUN HA AHarpaMMe COCTOSHUS
CIUIaBa.
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JlerupoBaHHas CTajIb — CTallb, B KOTOPYIO CIIEHMAIIBHO BBEJACHBI JOMOJHUTEIbHBIE KOM-
MTOHEHTHI JIsl IPUIaHUs TPEOYEMbIX CBOMCTB.

MapTeHCUT — CTPYKTypa 3aKaJICHHOW CTaJIM, MPEJACTABIAIONIAasl cOO0W IMepechIeHHbIN
TBEPABIN pacTBOp yriaepoaa B anbda-xenese (Fe—a).

MexaHn4ecKHe CBOMCTBA — KOMIUIEKC XapaKTEPUCTUK, OMPEACIISIONINX MTOBEICHUE Ma-
Tepuaia noj ACMCTBUEM BHEIIHUX BO3JICHCTBUM.

MuKpOCTPYKTYpa — CTPOCHHE MaTepuaia, BHIABISIEMOE C IOMOILIBIO MUKPOCKOIA.

O0e3yriepoxxuBaHue — YMEHBILIEHUE COAEP)KaHMS YIJIepoJa B MOBEPXHOCTHBIX CIOAX
MeTaJjia py HarpeBaHUM J10 BBICOKUX TEMIEPATYP.

Oxaauna — MMPOAYKT OKHCJICHUSI, OGpﬁSYIOIlIHﬁCfI Ha IIOBCPXHOCTHU CTAJIM U HCKOTOPBIX
APYIrux CIUIaBOB IIPU HAIrpC€BC HA BO3AYXC WJIH JIPYTUX CPCaax, COACPKAIINX KUCIIOPOI.

Oxuciaenue — IIponccce O6pa3OBaHI/IH OKHCJIOB MCTAJUIOB B BUAC INVICHKH HA ITIOBCPXHOCTHU
MCTAJNIMYCCKOT'O U3 ACIIHNA.

Oxcuapl (OKHCJIbI) — XUMUYECKOE COEAMHEHUE METAJVIOB C KUCIOPOJIOM.

OT:KHMT — BUJ TEPMUYECKONW 00paOOTKH, BKIFOUAIOIINIA HATPEB, BBIICPKKY U MEIICHHOE
OXJIQKJICHUE C TE€YbI0, C LEJIbI0O CHUKEHUS TBEPAOCTH, BHYTPEHHUX HAIPSKEHUNA U YMEHbIIIE-
HHSI XUMHUYECKOU U CTPYKTYPHOM HEOJTHOPOIHOCTH.

OTHYCK — BHU]J TCpMH‘-IGCKOﬁ O6pa6OTKI/I 3aKaJeHHOMN CTallu, BI(J'IIO‘IEIIOIHI/Iﬁ HarpcB HHIKC
KPUTHYICCKUX TCMIICPATYP, C LCJIbIO HpI/IO6peTeHH5{ Tpe6yeMI>IX 9KCINTyaTallUOHHBIX CBOMCTB.

OTnyck HA 3ePHUCTBIH MEPJUT — BUJl TEPMHUUECKON 00pabOTKU IBTEKTOUIHON U 3a3B-
TEKTOUJIHBIX CTaJIeH C IIeJIbI0 MPEBpPALICHUS MIACTUHYATOTO MEPIUTa B 36PHUCTBIN, CHUKEHUS
TBEPJAOCTU U YIyUllIeHUs] 00padaThIBAEMOCTH PE3aHUEM.

IleperpeB — ykpymHEHHE 3epEeH ayCTEHUTA MpPU 3aBBIIICHHON TeMIlepaType HarpeBa Win
BPEMEHHU BBIJIEPKKU B TPOIIECCE TEPMOOOPAOOTKH, PUBOISAIINNA K CHIKEHUIO MEXaHUYECKUX
cBoiicTB ctanu. McnpaBumbliii Opak TepMuuecKoil 00pabOTKH.
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Ilepeskor — okHCIIEHHE TPaHUL] 3€pPEH NEPErPeETON CTANM, IPUBOSAIIEE K PE3KOMY CHUXKE-
HUIO MEXAHWYECKOM MPOYHOCTU. bpak HEMcnpaBUMBIiA.

IlepanT — ogHOpOHAS MEXaHHUYecKasi cMech deppuTa U 1eMeHTuTa, coaepxamas 0,8 %
yrieposa.

IHosmmopgu3m — cnocoOHOCTh HEKOTOPBIX BELIECTB M3MEHSATHh THUIl KPUCTALIIMYECKOMN
CTPYKTYpPHI IPU U3MEHEHUH TEMIIEPATY Pl WK JaBICHUSA (CM. TakKe AJIJIOTPOIHS).

IIpokaauBaeMoCTh — CIIOCOOHOCTH CTAJIM 3aKATMBATHCS HA OTPE/ICICHHYIO TITyOHHY.

PemeTka KpUCTAUIMYeCKasi — YIOPSIIOUYCHHOE PACIOIOKEHHE aTOMOB, XapaKTepU3yIo-
IIeecs MepPUoINIECKON TIOBTOPSIEMOCTHIO B IPOCTPAHCTBE.

Cetka HEMECHTUTHAA — CTPYKTYpa B 3a0BTCKTOUIAHLIX CTAJIAX, O6pa30BaHHa$I OCMCHTH -
TOM, pacIiiojararomumc:d 110 I'rpaHuaM 3C€pCH IICpJInTaA.

Cpena 3akaJjiouHasi — cpeia, B KOTOPO TPOU3BOJUTCS OXJIAXKICHHUE CILJIaBa MIPHU 3aKAJIKE
1 o0ecrneunBaroIas TpeOyeMyro CKOPOCTh OXIaKICHHS (BOAa, MAcio, BO3AYX).

Crajb — Ha3BaHME TPYMIIBI CIUIABOB Kelle3a ¢ YIIIepoIoM B KolmdecTBe He Ooee 2,14 %.

Tepmuueckasi 00padoTka — KOMIUIEKC Olepalnuii, BKIIOYAIOIIUA HAarpeB A0 HYKHOU
TEMIIEPATypbl, BBIAEPKKY U OXJKJIECHHUE METAJUIMYECKUX CIUIABOB C IIEJIbIO MOJYYEHHUS Tpe-
OyeMBbIX CBOMCTB 3a CUET U3MEHEHUS CTPYKTYPBHI.

Tepmo0o0padoTKa — KOMIUIEKC ONEpaluid HarpeBa A0 ONPEEICHHONW TeMIepaTyphl, BbI-
JNEPKKA U OXJAXKICHUS C ONMPEAECTICHHON CKOPOCThIO METAJUNIMYECKUX CIUIABOB C ILIEJIbIO MONY-
YyeHUs1 TpeOyeMBbIX CBOMCTB 3a CUET U3BMEHEHHS CTPYKTYPbI CIUIABOB.

Tpemuna — HapyIIeHHE CIIONTHOCTH MaTepuana ¢ 00pa3oBaHUEM IMOBEPXHOCTH pa3zena.
Yriepoaucrasi cTajb — CTajlb, KOTOpask HE COACPKUT JETUPYIOMINX dJIEMEHTOB.

Yiy4ieHue — yCIOBHOE Ha3BaHHE TEPMOOOPAOOTKH, COCTOAILEH U3 3aKATKU U BBICOKOTO
OTITyCKa.
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®eppuT — TBEp bl pacTBOp BHeApeHus yriepoaa (1o 0,02 %) B ansda-xenese (Fe—a).

XUMHKO-TepMUYecKas 00padoTKa — HACKIIIEHUE TTOBEPXHOCTH JETAIN KaKUM-TUO0 XU-
MUYECKUM 3JIEMEHTOM B aTOMApHOM COCTOSIHMM (C MOCJEeAyIoled TepMUUeCKOd 0o0paboTKoM
uimn 6e3 Hee) ¢ LEJbI0 MOIyYeHUs! TpeOyeMbIX CBOMCTB MOBEPXHOCTH.

HeMeHTUT — XHMHYECcKOe coeauHeHue (kapoun xene3a — Fe;C) B cruraBax xenes3a c yr-
JIEPOJIOM.
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yaeOHoe nocobue. — Tomck: U3a-so TITY, 2008.

2. UYwunkos E.II., barunckuii A.I'. MarepuajioBeicHUE U TEXHOJOTHUS KOHCTPYKIIUOH-
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Tomck: U3a-so TITY, 2009.
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HNuTepHeT-pecypcenl

6.

Caiftr kadeappl MaTepHAIIOBEIEHUS W TEXHOJOTMM MeTauioB Ha moprane TIIVY.
Nudopmarnus ana  cTyneHTOB  [DNEeKTpoHHBIM — pecypc]. Pexum  nmoctyma:
http://portal.tpu.ru/departments/kafedra/mtm/For students, Bxoa cBOOOTHBIH.

Hay4uno-TexHudeckass u ydeOHas JUTepaTrypa MO TUCIUIUIMHE [DJIEKTPOHHBIN pe-
cypc]. — Pexxum noctyna: http://window.edu.ru/, BXo1 cCBOOO HBIM.

Hayuno-texnudeckass u ydyeOHasi JuTeparypa Mo JUCHUIUIMHE [DJIEKTPOHHBIN pe-
cypc]. — Pexxum moctyna: http://techlibrary.ru/, Bxoa cBOOO HBIH.

Hay4no-TexHuueckass u y4eOHasl JuTepaTypa MO AUCHUILINHE [DIEKTPOHHBIA pe-
cypc]. — Pexxum nocryma: http://www.materialscience.ru/subjects/materialovedenie/
knigi/, BX0a CBOOOTHBIH.
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Hay4uno-Texaudeckass u ydeOHas JuTeparypa MO TUCIUIUIMHE [DJIEKTPOHHBIN pe-
cypc]. — Pexxum pocryna: http://tm.msun.ru/div/kaf/tm/books/index.html, Bxon cBo-
OOTHBIN.

HayuHo-TexHudeckass 1 ydyeOHas JUTepaTrypa MO JUCHUIUIMHE [DJIEKTPOHHBIN pe-
cypc]. — Pexxum pocryna: http://mdl.lcg.tpu.ru:82/course/view.php?1d=836, Bxoxa s
IoJIb30BaTeNnen kopnoparusHon cetu TIIY.
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BosBpar
M3 CripaBKu

KITABVIATYPA

Haxatune knasuwm «Home» Ha knaemaTtype BbI3blBaET Nepexos

K TUTYNIbHOMW CTPaHULLe JOKYMEHTA.

C TUTYNbHOM CTPaHULbl MOXHO OCYLLECTBUTbL Nepexon K orfaBrieHuto
(B NnokanbHOW Bepcuu Kypca).

HaxaTtne knasuwm «PgUp» («PageUp») unu nokasaHHbIX KnasuLL
CO CTpernkamu Ha KnaBuaType BbI3bIBaeT Nepexof K NpOCMOoTpy
npeabiayLien CTpaHULbl OTHOCUTENBHO NPOCMaTpPUBaEMon

B HACTOSILLMI MOMEHT COrNacHO MOPSAKY UX pacrionoXeHus

B JOKYMEHTe.

HaxaTtne knaesuwmn «PgDn» («PageDown») nnuv nokasaHHbIX KiiaBuULL
CO CTperkamu Ha KnaBuaType BbI3bIBaeT Nepexos K NpOCMoTpy
criepgyrolen cTpaHULbl OTHOCUTENBHO NPOCMaTpnBaemMom

B HACTOSILLMI MOMEHT COrfacHO NOpsAKY UX pacrionoXeHus

B JOKYMEHTE.

Haxatne kombuHaumm knasuww «Alt»+«F4» Ha knaBmnaType Bbi3biBaeT
3aBepLUeHne paboTbl NporpaMmmMbl MPOCMOTPa AOKYMEHTA
(B NokanbHOW Bepcumn Kypca).

VIAHVINYINATOP «<Mblillb»

HaxaTne neBow knaBuLWN «MbILLU» UK BpalleHue KOnécuka B

g HanpaeneHn «oT cebsi» BbI3bIBAET NEPEXo[ K MPOCMOTPY crieayto
e CTPaHULbl OTHOCUTENBHO MPOCMAaTPUBAEMOI B HACTOSILLMIA
MOMEHT COITIacHO MOPSAKY UX PACroNOXeHUs! B JOKYMEHTE.

HaxkaTne npaBow KnaBULLIM «MbILIN» UMW BpaLleHEe KONEcUKa B
HanpaeneHnn «k cebe» BbI3bIBAET Nepexon K NpoCMOoTpy npeabiayLien
CTpaHuuUbl OTHOCUTENbHO I'IpOCManVIBaeMOIZ B HaCTOFlLIJ,I/II7I MOMEHT
COrnacHO NOpsiAKY UX PacroNoXXeHNUs B JOKYMEHTE.

YNPABNEHVIE NMPOCMOTPOM OOKYMEHTA

MAHENNDb YINPABJIIEHVA

HALIMOHATBHBIA UCCNENOBATENBCKUIA
TOMCKMM NONUTEXHUYECKMI

TEXHOJIOrMM NPOrPAMMUPOBAHMA

1. NPOMbILLJIEHHBIX NOQX0M K
PA3PABOTKE NO
1.1. OCHOBHbIE NOHATUA

1.2. OcobeHHocTM npombIwneHHoro MO u kpusuc ero
pa3spaboTku

1.3. CnoxHocTb pa3pabotku MO
1.4. XapaKkTepucTUKK NporpaMMHOro npoaykTa
1.5. )KM3HEHHbIN LWKN NPOrpaMMHOro NPoAyKTa
1.6. Mpouecck! paspaboTku
1.7. Mopenu paspa6oTku
1.8. MeTogonoruu paspaboTku
1.8.1. EauHas cuctema nporpaMMHON AOKyMeHTaLmMn
1.8.2. Microsoft Solutions Framework
1.8.3. OKkcTpemarnbHOe nporpamMmm1poBaHue
1.8.4. Rational Unified Process
1.9. Bbi6op 1 aganTauus MeToA0NorMu pa3paéoTku

[noccapui

— KHorka 3aBepLueHUA paboThbl.

MaHenb ynpaBneHus — COAepXnT
nepeveHb pas3faenos, a Takke KHOMKN
HaBuraumu, ynpasneHns nporpaMmMon
npocMoTpa M Bbi3oBa PyHKLUK
nomncka no TeKCTy.

MpocmaTtpuBaeMbIi B JaHHbIN
MOMEHT pa3gen.

— ﬂOCTyﬂHbIe pa3genbl.

B 3aBMCMMOCTU OT TEKYLLErO
aKTMBHOrO pasgderna B rnepeyHe
MOryT NPUCYTCTBOBaTL Nogpasaernsi
3TOoro pasgena.

KHonka nepekniovYeHna mexay nofIHO3KpPaHHbIM
N OKOHHbIM peXUuMOM NpocMoTpa.

KHoMKM nocnepoBaTenibHOro nepexoaa k npeablayLlen
1 criegytoLlen cTpaHuLam.

— KHonka Bo3BpaTa K npeabiayliemy Buay. Vicnonosyinte eé
ansa obpaTtHoro nepexoga v3 rinoccapusi.

— KHorka Bbl3oBa PYHKLMN MOUCKA MO TEKCTY.

— KHonka nepexofa kK cnpaBO4HOM (3TOI) CTpaHuLe.
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