Tyaerenosa Auaa TynereHkbI3bl

Jlexknusa 10

Tema jgexkuun: Uyrynol. Ilnarpamma cocrosiHus xeje3o — rpagur.
CrtpoeHue, CBOMCTBA, KIACCH(PUKALNSA U MAPKHPOBKA CePbIX YyT'YHOB

eanb Jexkuumn:

O3HaKOMJIEHHE C OCOOECHHOCTSIMHM CTPOEHHUS U CBOMCTB UYTYHOB, PACCMOTPETh
JarpaMMy COCTOSIHMS JKelie30—Tpadut, GopMbl BBIACICHHUS YIJIEpOJa, a TakKe
KJIacCU(UKAIIMIO U TPUHIIUIBI MAapKUPOBKH CEPHIX UYT'YHOB B 3aBUCHUMOCTH OT
CTPYKTYPBI U Ha3HAUCHUS.

OcHOBHBIE BONPOCHI:

. Knnaccuduxanus uyryHos

. Jluarpamma cocTosiHuA Kene30 — rpadur.

. IIpouiecc rpadutuzamnumu.

. CTtpoeHue, cBOMCTBA, KiIacCU(PUKaKa U MAPKHUPOBKA CEPhIX YYTYHOB
. BausiHue cocraBa 4yryHa Ha mpoiiecc rpauTU3aLHH.

. Bnusnaue rpadgura Ha MexaHUYECKUE CBOMCTBA OTJIMBOK.
. [TosoxxuTesnbHbIE CTOPOHBI HATUYHS rpaduTa.

. Cepp1ii 4yryH.

. BpICOKOIIPOYHBII UyTyH C LIAPOBUAHBIM TPapUTOM.

10. KoBkuii uyryn

11. OTGeneHHble U APYTUE YYTYHBI

O 001N DN kK~ W —

BBeaenue.

Knaccugurayus uyeynos.

UyryH oTiMyYaeTcssi OT CTaJld: MO COCTaBy — 00Jie€ BBICOKOE COJIEpKAHUE
yriiepoga M TpUMEced; MO TEXHOJOTHYECKUM CBONCTBaM — 0o0jiee BBICOKHE
JUTEHHBIE CBOMCTBA, Majas CIOCOOHOCTh K MIIACTUYECKOU fedopmaluu, NOUTH He
UCITOJIB3YETCS B CBAPHBIX KOHCTPYKITUSX.

B 3aBUCHMOCTH OT COCTOSIHUS YIJIepOia B UyT'yHE Pa3InyaroT:

 OEIbIil 9yTYH — YIJIEpO B CBI3AaHHOM COCTOSIHMM B BUIE IICMEHTHUTA, B
H3JIOME UMeET OeNbIi [IBET U METAJNIMUSCKHI OJIECK;

e CEpbIi YYryH — BECh YIJIEpOA WM OOJblllas YacTh HAXOAMUTCS B
CBOOOJTHOM COCTOSIHUM B BuJE Trpadura, a B CBA3aHHOM COCTOSIHHH
Haxoautcs He 6ornee 0,8 % yrnepona. M3-3a 60biioro koiaudecTna rpadura
€ro U3JIOM UMEET CEPbIN LIBET;

 TIOJIOBUHYATHIA — 9aCTh YIJIEPOIa HAXOAUTCS B CBOOOTHOM COCTOSTHUU
B (opme rpadura, HO He MeHee 2 % yriaepojga HaxomutTcs B (opme
[eMEeHTUTa. Majo UCTOJIb3yeTCsl B TEXHUKE.

JAmnarpamMmma coCcTOSTHUA xKeJje30 — rpadur.

B pesynerate mpeBpaiieHus Yriaepoi MOXKET HE TOJIBKO XHWMHWYECKHU
B3aUMOJICHCTBOBATH C JKEJIE30M, HO M BBIJICIATHCA B SJIEMEHTAPHOM COCTOSIHUU B
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dbopme rpadura. Kuakas ¢asza, ayCTeHUT W (PeppuUT MOTyT HAXOJUTHCS B
pPaBHOBECHH U C TpadUTOM.

JluarpaMma COCTOSTHHS ee30 — rpaduT MmoKazaHa MITPUXOBBIMU JIMHUSMHU Ha
puc. 11.1. JluHun guarpaMMmbl HaxXOASATCS BBIIIE JUHUN JHArpaMMBbl KEIE€30 —
[IEMEHTHT. Temmnepatypsl HBTEKTUYECKOTO u ABTEKTOMJIHOTO
npeBpaiieHuit,cootserctBeHHo, [753°C u 738°C. Touku C, E, S — CIABUHYTHI
BJICBO, U HAXOJATCS NpU KOHIEHTpauu yriepoaa 4,24, 2,11 u 0,7 %,
COOTBETCTBEHHO.
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Puc.11.1. JlnuarpaMma coCcTOSIHUS KeNe30 — YIIAEPOA: CIJIONIHbIE TMHUM — [IEMEHTUTHAs
cucTeMa; MyHKTUpPHbIE — rpadUTHAs

[Ipu BBICOKMX TemmepaTypax IEMEHTHUT pas3jaraercs C BblaelieHneM rpadura,
MO3TOMY JUAarpaMMa COCTOSHUS JKEJIe30 — IIEMEHTHUT SIBIIICTCS METAaCTaOWIBHOM, a
quarpamma skene3o — rpadut — cradbwibHoOM. IIponiecc oOpasoBanusi rpadura B
CTIaBax jkeJie3a C YIIIepoJOM Ha3bIBACTCS epaghumusayueti.

IIpouecc rpagpuTusanum.

I'padur — sr0 momumopduas momudbukamus yriaepoxa. Tak kak rpadur
conepxut 100% yrnepona, a ueMeHTUT — 6,67 %, To xuakas ¢aza U ayCTCHUT T10
cocraBy Oosiee OnMM3KM K IEMEHTHTY, 4eM K rpaduty. CremoBarenbHoO,
oOpa3oBaHUE MIEMEHTHUTA U3 KUJKOW (a3bl U ayCTEHUTA JOJKHO MPOTEKATh JIeTUE,
yeM rpadura.

C nmpyroii CTOpOHBI, IPU HATPEBE IIEMEHTHUT PA3JIaracTCsl Ha KEJIe30 U YTIePOI.
CrnenoBatenbHO, Tpadut sBisieTcst 6osee cTadbuIbHOM (pa3oi, YeM IIEMEHTHT.
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Bo3moskHbI 1Ba myTH 00pa3oBanus rpadura B YyryHe.

1. ITpu OGmarompusATHBIX YCIOBUSX (HAIMYWE B JKHIKOW (pa3e TOTOBBIX
LHEHTPOB KPUCTALUIM3ALMK rpaduTa M OYEHb MEIJIEHHOE OXJIAXKICHUE)
MPOUCXOAUT HEMOCPEACTBEHHOE 00pa3oBaHue rpadurta u3 KUAKou (asbl.

2. Ilpu paznoxxkeHuun paHee oOpazoBaBiierocs IueMeHTuTa. Ilpu
Temneparypax Bbiiie 738°C UEMEHTUT pasjiaraeTcsi Ha CMeCh ayCTEHUTa U
rpadura o cxeme

Fey U — e (C) + Clgpadum) |

IIpu temnepatypax Huxke 738°C pa3nokKeHHE LEMEHTHUTA OCYIIECTBIISIETCS I10
cXeMe:

Fa. U —=3Fe (O + Clgpadum)

[Ipu ManbIX CKOPOCTSX OXJIAKEHUE CTENEHb PA3JI0KEHUS IEMEHTUTAa OOJIbIIIE.

['padutuzanuio u3 xuakoi $aspl, a TakKe OT pacnaja IEMEHTUTA TEPBUYHOTO
U IIEMEHTHUTA, BXOJSIIETO B COCTaB JBTEKTUKH, HA3bIBAIOT NEp8UUHOU cmaouell
epaghumuzayuu.

Boigenenre BTOPUYHOro rpaduTa U3 ayCTEHUTA HA3bIBAIOT NPOMENCYMOUHOU
cmaoduel epagumuzayuu.

OO0pa3zoBaHue 3BTEKTOMAHOIO rpaduTa, a Takxke rpapura, oOpa3oBaBIIETOCs B
pe3yibTaTe LUEMEHTUTA, BXOASIIEr0 B COCTAaB MEPJIUTA, HA3BIBAIOT GMOPUUHOU
cmaoduel epagumuzayuu.

CTpyKTypa 4yTyHOB 3aBUCUT OT CTENEHU rpaUTU3ALNHU, T.€. OT TOTO, CKOJIBKO
yIJIepoAa HaXOJIUTCS B CBSI3aHHOM COCTOSIHHH.
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Puc. 11.2. Cxema oOpa3zoBaHus CTPYKTyp Ipu rpaduTU3anuu

Boigepikka mpu temmnepatype Oonbiue 738°C mpuBOAUT K TpadutH3anuu
M30BITOYHOTO HEPacTBOPHBIIErocs LeMeHTuTa. Eciaum mpolecc 3aBepUINTh
MOJIHOCTBIO, TO TMPHU BBICOKOM TeMIiepaType CTpyKTypa OyAeT COCTOSITh W3
ayCTeHHUTa U rpaduTa, a mocie OXJaXIACHUS — U3 IIepiuTa u rpadura.

[Ipu He3aBepIIEHHOCTH Tpollecca MEPBUYHOM TrpaUTU3ALMUM, BBIIIE
teMriepaTypbl 738°C CTpyKTypa COCTOUT U3 ayCTEHWTA, rpaduTa U IIEMEHTHUTA, a
HIDKE 3TOW TeMIEpaTypbl — U3 NEpuTa, rpadura U IEeMEHTHUTA.

IIpu nepexojie yepe3 KpUTUYECKYIO TOUKY IPEBPALLECHNS ayCTEHUTA B NEPJINT,
U BBIIEP)KKE NpPH TEMIEpPAType HIKE KPUTHUYECKOW MNpPHUBENET K pacmamy
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LEMEHTUTA, BXOJIAIIEr0 B COCTaB mnepiauta (BTopuuHas rpadurtusanus). Ecmou
MIPOIIECC 3aBEPIIEH MOJHOCTHIO TO CTPYKTYpa COCTOUT U3 (hepputa u rpaduta, npu
HE3aBEPIICHHOCTH IMpoliecca — U3 MepiunTa, peppuTa u rpadura.

CrtpoeHue, cCBOMCTBA, KIACCH(PUKALNSA U MAPKHPOBKA CePbIX YyT'YHOB

N3 paccMoTpeHuss CTPYKTyp UYYTYHOB MOXHO 3aKJIIOYWTh, YTO HUX
METAJUIMYECKasi OCHOBAa  IOX0XKa HA  CTPYKTYpPY  O3BTEKTOUJHOW  WIIU
JIOOBTEKTOUIHOM CTalIM WM TEXHUYECKOTO Kene3a. OTIMYAtTCA OT CTalu TOJIBKO
HaJIM4YUEeM TpapuUTOBBIX BKIIOUECHUM, OMPENENSIONMX CIENHabHbIE CBOMCTBA
YYT'YHOB.

B 3aBucumoctu ot dopmbl rpaduTa U ycIoBUM ero oOpa3oBaHMs Pa3IMdarOT

CIIEQyIOIllMe TpPyNIbl YYTyHOB: cepblii — € IUIACTUHYATBIM  TIpaduToM;
8bICOKONPOUHBII — C INAPOBUIHBIM TIpaUTOM; KO6KUli — C XJIONBEBUIHBIM
rpaguToM.

CxeMbl MUKPOCTPYKTYp UyryHa B 3aBUCUMOCTH OT METAJJTIMYECKOU OCHOBBI U
dbopmbl rpadUTOBBIX BKIIOUECHHM MpeacTaBiIeHbl Ha puc. 11.3

Atace wyrtyna
Hemanmuvecna Bucoro-
acheda g Cepid Ko#wii nposkiil

Peppum
Peppisirr + flepaurn
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Puc. 11.3. Cxembl MUKPOCTPYKTYp UyTyHa B 3aBUCUMOCTU OT METAJNINYECKOW OCHOBBI U
(bopMbI rpaUTOBBIX BKIFOUEHUI

Hanbonee mmupokoe pacnpocTpaHEHHE MOJYYWJIM YYTYHBI C COJEp)KaHHEM
yrieponaa 2,4...3,8%. Uem Bblllie cofiep kaHUe Yriaepojia, TeM O0oJibllie o0pa3yercs
rpaduTa U TEM HIXKE €ro MEXaHMYECKHE CBOMCTBA, CJIEIOBATEILHO, KOJUYECTBO
yriepojia He JOJKHO TpeBwimath 3,8 %. B To ke Bpems mis oOecrieueHus
BBICOKHUX JINTEHHBIX CBOMCTB (XOPOIIEH KUIAKOTEKYUYECTH) yTIIEPOia JOIKHO ObITh
He MeHee 2,4 %.

Bnusanue cocmasa Hy2yHa Ha npouecc zpaqbumumuuu.
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VYraepoq M KpeMHHUH CIOCOOCTBYIOT TpadUTH3alMK, MapraHel 3aTpyaHseT
rpauTH3aAI0 U CHOCOOCTBYyeT oTOenuBaHuwio dyryHa. Cepa crmocoOCTByeT
OTOE/IMBAaHUIO YYyTryHa U YXYJIIAeT JIUTCHHbIE CBOMCTBAa, €€ COJAEpKaHUE
orpanndeHo — 0,08...0,12 %. ®ocdop Ha mporiecc rpaduUTU3ANNKA HE BIUSET, HO
yIIyqIIaeT XKUAKoTeKydecTb, Docdop sBisgeTca B UyyryHax MOJE3HOW MPUMECHIO,
ero cogepxxanue — 0,3...0,8 %.

Bnuanue zpaqbuma Ha MexaHuyecKue ceoucmea omiuBox.

['padutoBble BKIIOYEHUS MOXKHO paccMaTpuBaTh Kak COOTBETCTBYIOLIEH
GbopMBbI MyCTOTHI B CTPYKType duyryHa. OKoJIO TakuX Ne()EKTOB MPHU HArpyKECHUH
KOHIIEHTPUPYIOTCS HANpPsDKEHUs, 3HAYEHHE KOTOPhIX TEM OOJblle, YeM OCTpee
nedext. OTcrofa cieayeT, 4YTo rpauToBbIe BKIIOYEHUS TIaCTUHYATON (HOPMBI B
MaKCUMaJIbHOW Mepe pa3ynpoyHstoT MeTaul. bosee OnaronpusitHa XJ0onbeBUIHAS
dbopma, a oNnTUMANLHOMN siBIIAEeTCA wIapoBuAHas (opma rpadura. IlnacTuyHOCTH
3aBUCUT OT (HOPMBI TakuM ke oOpazoM. OTHOCUTEIbHOE YIJUHEHHE (4 ) Ims
CEphIX YYyTYHOB cocTaBisieT 0,5 %, nist KOBKUX — 10 10 %, njisi BBICOKOIIPOYHBIX —
1o 15%.

Hanuuue rpadura Hambosiee pe3KO CHUMXKAET COMPOTUBICHUE MPU KECTKUX
crioco0ax HarpyxeHust: yaap; pa3pbiB. CONpOTHBIIEHUE CKATUIO CHUKAETCS MaJIo.

Honoxcumenvuvie cmoponsl Hanuuusa zpagduma.

« Tpadur ymydmaer o6pabaTbIBa€MOCTh pe3aHUEM, TaK Kak o0pa3yeTcs
JIOMKasi CTPYKKa;

e UyTyH MMEET Jy4lllhe aHTHU(PPUKIMOHHBIE CBOMCTBA, MO CPAaBHEHUIO
CO CTalbl0, TaK KAaK HaJWyue rpapura oOecredyrBaeT IOMOIHUTEIbHYIO
CMa3Ky MOBEPXHOCTEW TPEHUS,

e W3-32 MHUKpPOITyCTOT, 3alOJHEHHBIX T'padUTOM, YYyTyH XOPOIIO TacHT
BUOpAaIlMY ¥ IMEET MOBBIIICHHYIO IUKINYECKYIO BI3KOCTH;

e JleTlH W3 YyTyHa HE YyBCTBHUTEIbHBI K BHEUTHUM KOHIIEHTPATOpaM
HaNpsOKEHUH (BBITOYKH, OTBEPCTHS, IEPEXOIBI B CEUCHUSX );

e UyTyH 3HAQUYUTEJIBHO JCILIEBJIE CTAJH;

e TMPOU3BOJACTBO M3ACIUN W3 YyryHa JIUTbEM JICLIEBJIE W3TOTOBJICHMUS
U3JIEIMNA U3 CTaJbHBIX 3arOTOBOK 00pa0OTKOM pe3aHueM, a TaKKe JIMThEM U
00pabOoTKOI JaBIEHUEM C TIOCTIEAYIOUIEH MeXaHNUYeCKOH 00pabOTKOM.

Ceputit uy2yH.

CTtpykTypa HE OKa3blBA€T BIMSHUE Ha IUIACTUYHOCTh, OHA OCTAaeTCA
Ype3BbIUAMHO HU3KOW. HO OKa3pIiBaeT BIMSHME Ha TBEPHAOCTb. MexaHuueckas
MPOYHOCTh B OCHOBHOM OIPEACISIETCS KOJWYecTBOM, (OpMON M pasmepamu
BKJIIOUEHUH Trpaduta. Menkue, 3aBUXpeHHON (HOpMBbI YEHTYyKU IpaduTa MEHbIIE
CHIDKAIOT MPOYHOCTh. Takasi ¢opma nocturaercsa myteM moaudunupoBanus. B
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KauecTBe  MOAU(UKATOPOB  MPUMEHSIOT  QJIIOMUHUN,  CHUJIMKOKAJBIUH,
beppocuauImii.

Cepblii 4yryH HIMPOKO MNPHUMEHSETCS B MAIIMHOCTPOEHUHU, TaK KakK JIETKO
oOpabaThiBaeTcs U 00J1a/1a€T XOPOIIUMHU CBOMCTBAMH.

B 3aBUCMMOCTH OT NPOYHOCTH CEPBI YYyryH NOJpasfeistoT Ha [0 mapok
(I'OCT 1412).

Cepple 4yryHbl IIPM MajJOM COINPOTHBIIEHHH PACTSHKEHHIO UMEIOT JTIOCTATOYHO
BBICOKOE COIPOTHUBJICHUE CXKATHIO.

Cepble uyrynsl coaepxar yriepoaa — 3,2...3,5 %; xpemuus — 1,9...2,5 %;
Mmapranna —0,5...0,8 %; docdopa— 0,1...0,3 %; cepbl — < 0,12 %.

CTpykTypa MeETaNIMYECKOW OCHOBBI 3aBHUCUT OT KOJHMYECTBA yTiepoja H
kpeMHus. C yBEeTUYEHHEM COJEpKaHMs YIIIepoJa W KPEMHHUS YBEIMYHMBACTCS
CTeNeHb TpadUTU3aAIMU U CKIOHHOCTh K OOpa3oBaHUIO (EppPUTBON CTPYKTYPHI
METaJUIMYECKOW OCHOBBL. JTO BEAET K Pa3yNpOYHEHHUIO YyryHa O€3 IMOBBIIICHUS
IJTACTUYHOCTU. JIydImmMMHM TPOYHOCTHBIMH CBOWCTBAMU M H3HOCOCTOMKOCTBIO
00J1a1at0T NEPJIMTHBIE CEPhIE UyTYHBI.

VYuuThiBas Majgoe CONMPOTHBIEHUE OTIUBOK M3 CEPOro YyryHa pacTArUBAOIIIM
U YyJIapHbIM Harpy3kam, CJIEIyeT HCHOJb30BAaTh 3TOT MaTepuan s JeTaleH,
KOTOpbIE MOJBEPratoTCs CHKUMAIOIUMM WJIM HW3rH0arlyM Harpy3kam. B
CTAaHKOCTPOEHUU 3TO — 0a30BbIC, KOPITYCHBIE JI€Taj, KPOHILUTEHHBI, 3yOuaTrhle
KOJIeCa, HAIMpAaBIAIONINE, B aBTOCTPOCHUHM - OJOKM IMJIMHIPOB, IOPIIHEBHIC
KOJIbIIA, paclpeIeIUTENbHbIE BaJbl, JUCKU clerieHus. OTIMBKHU U3 CEPOro YyryHa
TaK)K€ HCIOJIB3YIOTCA B DJECKTPOMAIIMHOCTPOCHHUH, JUIsl M3TOTOBJICHUS TOBapOB
HAPOJHOTO MOTPEOJICHHUS.

O6o3navarorcst uaaexcom CU (cepblif YyryH) U YHCIIOM, KOTOPOE MOKA3bIBACT
3HAYCHHUE Mpejiesa MPOYHOCTH, yMHOKeHHoe Ha 1071 CY 15.

Buvicokonpounwtit uyzyn ¢ wiaposuonvim cpagumon.

Bricokompounsie uyrynsl (I'OCT 7293) moryt umers ¢epputhyto (BU 35),
dbeppuro-nepautnyto (BU45) u nepmuthnyio (BU 80) meraminueckyro OCHOBY.
[Toy9atoT 3TH 4yTyHBI U3 CEPHIX, B pe3yJbTaTe MOAUMDUIIMPOBAHUS MAarHUEM WJIH
nepuem (noodasmusiercs 0,03...0,07% ot maccel oTauBKkH). [1o cpaBHEHUIO C CEphIMU
YyryHaMH, MEXaHHYEeCKHE CBOMCTBA MOBBIMIAIOTCS, 3TO BBI3BAHO OTCYTCTBHEM
HEPaBHOMEPHOCTH B paclpeiesieHUH HANpPsSHKCHW W3-3a MIapOBUAHON (POPMBI
rpadura.

YUyryHsl ¢ NEPIUTHOW METAJUIMYECKONM OCHOBOM MMEIOT BBICOKHE ITOKa3aTeu
MIPOYHOCTH TIPU MEHBIIIEM 3HAYCHUH TUIACTUIHOCTH. COOTHOIIIEHUE TUIACTUIHOCTH
Y TIPOYHOCTH (PEPPHUTHBIX YYTYHOB - 00OpaTHOE.

BricokonpouHble YyTyHbI 00J1aJal0T BEICOKUM IPEIeJIOM TEKYy4EeCTH,

a,, =300 42007 Ta

YTO BBIIE TIpeJesia TEKy4eCTH CTalbHBIX OTJIMBOK. TakKe XapakTepHa
JI0OCTaTOYHO BBICOKAS yJapHas BSI3KOCTh M YCTAJIOCTHAS TPOYHOCTH,

ay = 230, 250Mia

IIpY NIEPIUTHON OCHOBE.
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BricokonpouHbie 4yryHel comepxar: yraepoaa — 3,2..3,8 %, KpeMHUd —
1,9...2,6 %, mapranna — 0,6...0,8 %, pocdopa — 1o 0,12 %, cepsl — 10 0,3 %.

OTU 4YyryHbl O0JIajalOT BBICOKOM >KHIKOTEKYy4eCThIO, JIMHEWHas ycaJaka —
okoJo 1%. Jluteiinple HAPsHKEHUS B OTJIMBKaX HECKOJIBKO BBIIIE, YEM JJISI CEPOTO
yyryHa. WM3-3a  BBICOKOTO  MOAYJS  YHOPYrOCTH  JOCTaTOYHO  BBICOKAs
oOpabatpiBaeMocTh pezanneM. O0Ia1ar0T YI0BICTBOPUTEIHLHON CBAPHBAEMOCTHIO.

W3  BBICOKOMPOYHOrO YyryHa HM3TOTOBJISIOT TOHKOCTEHHBIE  OTIUBKU
(MOpIIHEBBIE KOJIbIIA), MIA00THl KOBOYHBIX MOJIOTOB, CTAHUHBI U paMbl IIPECCOB U
MPOKATHBIX CTAHOB, U3JIOKHUIIBI, pE3LIe/IeP KATEIH, TUTAHIIIAH0BI.

OTAMBKM KOJEHYATHIX BaJlOB Maccoi a0 2.3 T, B3aMEH KOBaHbBIX BaJIOB W3
cTayu, 00J1aatoT 0oJiee BHICOKOM ITUKINYECKON BA3KOCTHIO, MAJIOUYyBCTBUTEIbHBI
K  BHEIIHUM  KOHIIEHTpAaTopam  HalpsDKEHUs,  o0NalaloT  Jy4YIIUMU
aHTU(QPUKIMOHHBIMU CBOMCTBAMH U 3HAYUTENILHO JICHIEBIIE.

O6o3Havatorcss uHJIEKCOM BY (BBICOKOIPOYHBIN YYyryH) M YHCIOM, KOTOPOE
MIOKa3bIBACT 3HAUCHHUE MPe/ielia MPOYHOCTH, yMHOKeHHOe Ha 107 BY 100.

Koekuit uy2yn

[TosrydaroT OT’)KUTOM O€JI0T0 T0IBTEKTUYECKOTO YYTYHA.

Xopoumme CBOMCTBA Yy OTJIMBOK OOECHEUMBAIOTCA, €CIM B IPOLECCE
KPUCTAJUIM3aMU W OXJAXKJICHUS OTIMBOK B (OpME HE MPOUCXOAMUT IMPOIECC
rpaputuzauud. YToObl penoTBpaTUTh IpaPUTHU3ALNIO, YYTYHbl TOJKHBI MUMETh
MOHM>KEHHOE COJIEpKAHUE YIiepoaa U KpeMHHUS.

KoBkue uyrynsl copepxkar: yrnepoga — 2,4...3,0 %, xpemuus — 0,8...1,4 %,
mapranua — 0,3...1,0 %, hochopa — 1o 0,2 %, cepsl — 1o 0,1 %.

@opMHUPOBaHUE OKOHYATEIIBHOW CTPYKTYPHI U CBOMCTB OTJIMBOK IMPOUCXOAUT B
MPOIIECCE OTKUTa, CXEMa KOTOPOro MpejcTaBieHa Ha puc. 11.4.

T

250, ¥79*

Puc. 11.4. OTXHUTr KOBKOTO 4yTryHa.

OTnMBKH BBIAEPKUBAIOTCS B TieuH mpu Temmeparype 950...1000° C B TeueHun
15...20 gacos. IIporcxoauT pasinokeHue neMenTura: Fe;C — Fe () +C

CrtpyKkTypa mociie BBIIEPXKKH COCTOMT M3 aycTeHUTa u rpadura (yriepon
omxkura).llpu memyeHHoMm oxnaxaeHuu B uHTepBane 760...720°C, mpoUCXOIUT
pa3iioKeHHe IEMEHTUTA, BXOJSIIEr0o B COCTaB MEpJUTa, M CTPYKTypa IOcCIe
OTKWTa COCTOUT U3 eppuTa U yriepoja oTkura (rmoirydyaercs GeppuTHbIN KOBKHI
YYyTyH).

[Ipu otHOCHUTENBHO OBICTPOM oOxJaxaeHuu (pexum O, puc. 11.3) Bropas
CTa/iMsl MOJTHOCTBIO YCTPAHSAETCS, U MOIYYaeTCsl IEPIUTHBIN KOBKHM YyTYH.
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CrpykTypa 4yryHa, OTOXOKEHHOTO IIO pPEXHUMY 6, COCTOMT W3 IEpJuTa,
depputa u rpadura orkura (mosydaercs GeppUTO-MEPIUTHBIA KOBKHM YYTYH)

Omxur saBnsiercs aauteabHou 70...80 4acoB u goporocTtosiieit onepaimueii. B
NocJIeIHEE BpeMs, B  pE3yJbTaT€ YCOBEPUICHCTBOBAHUM, JJIMTEIBHOCTh
cokpatunack 110 40 yacos.

Pasznuyaror 7 mapok koBkoro uyryHa: Tpu ¢ ¢pepputHoii (KU 30 — 6) u ueTsipe
¢ nepiutHOM (KY 65 — 3) ocnoBoit (I'OCT 1215).

[Io MexaHMYECKMM U TEXHOJIOTUYECKUM CBOMCTBAM KOBKHI UYTyH 3aHMMAET
IPOMEXYTOUHOE IOJIOKEHHE MEXIy CEepblM YyYHOM M cranbio. Hemocratkom
KOBKOI'O YYyI'yHa II0 CpPaBHEHHIO C BBICOKOIIPOYHBIM SBIJIETCS OTpPaHUYEHUE
TOJILIMHBI CTEHOK Il OTJIMBKU U HEOOXOJUMOCTb OT)KHUTA.

OT/IIMBKM M3 KOBKOI'O YYTyHa NPUMEHSIOT A JeTalied, paldoTalolux Mpu
yAapHBIX U BUOPAIIMOHHBIX Harpy3Kax.

N3 ¢deppuTHBIX YYTyHOB HM3rOTABJIMBAIOT KapTepbl PEAYKTOPOB, CTYIIHIIBI,
KPIOKH, CKOOBI, XOMYTHUKH, My(ThI, (PJIaHILIBI.

N3 mnepauTHBIX YYryHOB, XapaKTEpU3YIOIIHUXCA BBICOKOH IPOYHOCTHIO,
JIOCTATOYHOM MJIACTUYHOCTBIO, U3rOTABIMBAIOT BUIIKM KApJAHHBIX BAJIOB, 3BE€HbS U
POJIMKY LIETIEN KOHBEWEPA, TOPMO3HBIE KOJIOJKH.

Ob6o3navatorcss uHAeKkcoM KUY (BBICOKOMPOYHBIA YYyryH) M ABYMSI YHUCIIMH,
NEpPBOE U3 KOTOPBIX MOKA3bIBAET 3HAYEHUE Mpejiesia MPOYHOCTH, YMHOKEHHOE Ha
107!, a BTOpoe — oTHOCUTeNbHOE yynHeHue - KY 30 - 6.

Omoenennsle u opyzue 4y2yHl

OTtbeneHHBIC — OTIUBKH, TIOBEPXHOCTh KOTOPHIX COCTOUT M3 OENIOT0 UyryHa, a
BHYTPH CEPBIN WM BBICOKOIIPOYHBIN YYTyH.

B cocraBe uyryna 2,8...3,6 % yriaepoaa, U TOHWKEHHOE COJIEp)KaHUE KPEMHUS
—-0,5...0,8 %.

HNMeroT BBICOKYIO MOBEPXHOCTHYIO TBepAocTh (950...1000 HB) u oueHb
BBICOKYIO U3HOCOCTOMKOCTb. VICTI0b3yIOTCS 17151 M3TOTOBJICHUS MPOKATHBIX BAJIOB,
BaroHHBIX KOJIEC C OTOEJIEHHBIM 000J0M, IIAPOB JIJIS IIAPOBBIX MEJIbHUII.

JUis M3roToBJeHUs JeTalied, paboTaloUMX B YCIOBHUSIX aOpa3vBHOIO M3HOCA,
UCTIONB3YIOTCSl Oesble YYTyHBI, JETHPOBAHHBIE XPOMOM, XPOMOM W MapTraHIIEM,
xpomMoM U HukeneM. OTIUBKH U3 TaKOTO 4YyryHa OTJIMYAIOTCS BBICOKOU
TBEPAOCTHIO U U3HOCOCTOMKOCTBIO.

Jlnsa netaneid, pabOTaOIKX B YCIOBUSX M3HOCA MPH BBICOKUX TeMIIepaTypax,
UCTIONB3YIOT BBICOKOXPOMHCTHIE W XPOMOHHKEJEBbIe UYTYHBL JKapOCTOWKOCTh
JIOCTUTaeTCs JIESTUPOBAHUEM YYyT'YHOB KpeMHHEM (J...6 %) u amomunueM (/...2 %).
Koppo3noHHass CTOMKOCTh YBEIMUMBAETCS JIETUPOBAHUEM XPOMOM, HHUKEIEM,
KPEMHHUEM.

JIJist 9yTYHOB MOKHO TTPUMEHSITH TEPMUUECKYIO0 00paboTKY.
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Bonpoce! AJ1s1 KOHTPOJIA N3y4aeMOro MaTepHuaJa:

1.
FesC?
2.

kW

B uém ormmume mmarpammel Fe—C (skeme3o-rpadur) or nmuarpammer Fe—

Kaxkue (hakTopsl ctocOOCTBYIOT BBIICTICHUIO YTIIEpO1a B BUIE rpaduTa?
Kakwue Turibl 4yryHOB BBIACIAIOT 10 popme rpadura?

YeMm cepblil UyT'yH OTJIMYAETCS OT O€JI0ro M0 CTPOEHHUIO U CBOKMCTBAaM?
Kak pacmmmdpossiBaercs 06o3nauenne CH25?

I'ie npuMeHsI0TCS cepble UyT'yHBbI?
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