VB. cryneHTsl! O3HAKOMHUTHCS C JICKIIMOHHBIM MaTepUAIOM M OTBETUTh Ha KOH-
TpoabHBIe Bopockl ( 1 - 3) muceMenHo. OTBETHI IPe0CcTaBUTh 10 24.03 Ha 3JIEKTPOHHBIH
anpec npenoxasarens Vika-Inr@mail.ru
Ecnu Bo3HUKHYT Bompockl oOpamathes mo tenedony 072-106-54-33

JIEKIIAS

Tema: Yyryssl. [lnarpaMma cocTossHHSA Kej1e30-Irpapur
Ilenn: n3yyeHue 4yryHoB

Ilnan
Knaccudukanus 4yryHoB
JluarpaMma COCTOSIHUS KeJle30 — rpadur.
[Ipouiecc rpaduTuzamnmu.
CrpoeHue, cBOWCTBA, KJIacCU(PUKALUSI 1 MAPKUPOBKA CEPhIX YYT'YHOB
Bnusgnue coctaBa yyryHa Ha npouecc rpadutu3anuu.
Bnusgnue rpagura Ha MEXaHUYECKUE CBOMCTBA OTIIMBOK.
[TonoxuTenbHbIE CTOPOHBI HAIUYUS Tpadura.
Cepblii yyTyH.

©oN O whRE

. BBICOKOTIPOYHBIN YYTYH C MIAPOBUIHBIM TpadUTOM.
10. KoBkwuii uyryH
11. Ot6eneHHbIE U IPyTHUE YYTYHBI

Knaccndpuxauus yyryHos
UyryH OTJMYaeTCs OT CTAJIU: TI0 COCTaBYy — 00Jiee BEICOKOE COJIepKaHUE yTiiepoaa U Mpu-
MECEH; IT0 TEXHOJIOTHYECKHUM CBOMCTBAM — 00Jiee BRICOKHE JINTCHHBIC CBOMCTBA, MaJjias CITO-
COOHOCTB K ITACTUYECKOH TehopMaIiuu, MOYTH HE UCTIOIB3YETCS B CBAPHBIX KOHCTPYKITUSX.
B 3aBruCHMOCTH OT COCTOSIHUS YTiepojia B UyT'YHE pa3nyaroT:
e OEJbIi 4YyT'yH — YIJIEpOl B CBA3aHHOM COCTOSIHUU B BUJIC IIEMEHTUTA, B U3JIOME
uMeeT OeJbIi I[BET U METAUTUUECKUHN OJIeCK;
e CEpBIM YyTyH — BECh YIiepo WK O0JbIas 4acTh HAXOJUTCS B CBOOOHOM CO-
CTOSTHUU B BUjE rpadura, a B CBI3aHHOM COCTOSIHUU Haxoautcs He Oosee 0,8 % yrie-
poaa. M3-3a 60b1110TO KOJIMYECTBA rpaduTa €ero U3JioM UMEET CEPhIN 1BET;
e TIOJIOBUHYATHINA — YACTh YTJIEPOa HAXOJAUTCS B CBOOOTHOM COCTOSIHUH B (hopme
rpaduTta, HO HEe MeHee 2 % yriiepona HaxoauTcs B (hopMe IeMeHTUTa. Maiio ucrtoJib-
3yeTcsl B TEXHUKE.
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JAuarpamMmma cocTOsTHUA xKejie30 — rpadur.

B pesynbTaTe npeBpaliieHus yriaepo MOKET He TOJIbKO XUMUYECKH B3aUMOJICHCTBOBATh
C JKeJIe30M, HO U BBIJICIATHCS B AJIEMEHTaApHOM COCTOSIHUM B popMme rpadura. Kuakas dasa,
ayCTEHUT U (PeppUT MOTYT HAXOJAUTHCS B PABHOBECUU U C TpaduTOM.

Jlnarpamma cOCTOSIHUS JKeJe30 — rpauT mokazaHa MTPUXOBBIMU TMHUSAMU HaA puc. 11.1.
JIvHaMYM qUarpaMMbl HAXOASITCS BBIIIE TUHUHN TUArPaMMBbI JKeJIe30 — IIEMEHTHT. TemMnepatrypsl
ABTEKTHUYECKOTO ¥ IBTEKTOUIHOTO TMpeBpanieHuii,coorBeTcTBeHHo, 1153°C u 738°C. Touku
C, E, S — caBuHyTHI BIE€BO, M HaXOASTCS MPU KOHIIEHTpanuu yriepoaa 4,24, 2,11 u 0,7 %,
COOTBETCTBEHHO.
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PI/IC.I I[I/IarpaMMa COCTOAHMUA KCIIE30 — erIepO,u: CIINIOIIHBIC JIMHUHN — HEMCHTUTHAA CHU-
cTEéMa, HYHKTI/IpHI)Ie — l"pa(bI/ITHaﬂ

[Ipu BBICOKHX TeMmIepaTypax IIEMEHTUT pa3jaraeTcs ¢ BbIIeIeHHeM rpadura, mo3ToMy
JararpamMma COCTOSTHUS KeJle30 — [IEMEHTUT SIBIISIETCSl MeTacTaOUITIbHOM, a TharpaMMa >Keje30
— rpadut — crabunsHoM. [Iporecc oOpa3zoBanus rpaduTa B CIiaBax *xejesza ¢ YriepooM
Ha3bIBACTCS epaghumusayuetl.

IMpouecc rpapuruzanmm.
['padut — 310 momumopdHas mogudukarms yriaepoaa. Tak kak rpadur cogepxut 100%
yriieposa, a HeMeHTuT — 6,67 %, To xuakas pa3za U ayCTEHUT MO COCTaBy OoJiee OJM3KHU K



IIEMEHTHUTY, 4eM K rpadury. CremoBareabHO, 00pa30BaHUE IEMEHTUTA U3 KUIKOU (ha3bl U
ayCTEHHTA JIOJDKHO MPOTEKATh Jierue, 4em rpadura.

C npyro#t cTOpOHBI, IPU HArPEBE LIEMEHTUT pasJiaraeTcsi Ha kene3o u yriaepoa. Crueno-
BaTeNIbHO, TpaduT ABISIETCS Oosiee CTaOMIbHOM (ha3oif, yeM EMEHTHT.

Bo3MosxHBI 1Ba myTH 00pa3oBaHus rpadura B 4yryHe.

1. [lpu GnarompusiTHBIX YCIOBUAX (HAIMYUE B KUAKOW (ha3e TOTOBBIX LIEHTPOB
KpUCTAJTN3au TpaduTa U OY€Hb MEUICHHOE OXJIAXKICHHE) MPOUCXOTUT HEMOCPeI-
CTBEHHOE 00pa3oBaHue rpadura u3 KUAKou (asbl.

2. Ilpu pasnokeHun paHee oOpaszoBaBlierocs nemeHtura. [Ipu Temmepartypax
Bhime 738°C IeMEHTHUT pasiiaraeTcs Ha CMeCh ayCTCHHTa U TpaduTa 1Mo cxeme

Fey U — 3Fe () + Clgpadum) |

[Tpu Temneparypax Hike 738°C paznokeHUE [IEMEHTUTA OCYIIECTBIISIETCS 10 CXeMe:
Fo. U —=3Fe (O + Clzpadum) |

[Tpu ManbIX CKOPOCTAX OXJIAXKIACHHUE CTENICHb PA3NIOKEHUS IIEMEHTHTA OOJIbIIIE.

['paduTH3zanuio u3 kUKo as3el, a TAK)KE OT pacnaaa HEMEHTUTA IEPBUYHOTO U IIEMEH-
TUTA, BXOJAIIETO B COCTaB IBTEKTUKHU, HA3BIBAIOT nEPEUUHOU cmaodueti cpagdumuzayuu.

Briaenenue BTOpUUHOTO rpaguTa U3 ayCTEHUTA HA3bIBAIOT NPOMENCYMOYHOU cmaouetll
epagumuzayuu.

OOpazoBaHue 3BTEKTOUHOTO rpadura, a Takxke rpadura, 00pa3oBaBIIErocs B pe3yib-
TaTe IIEMEHTUTA, BXO/IAIIETO B COCTAB MEPJINTA, Ha3bIBAIOT GMOPUUHOU cmaduell epagumu-
3ayuu.

CTpyKTypa 4yTyYHOB 3aBUCHUT OT CTENICHH I'paUTHU3AINH, T.€. OT TOTO, CKOJIBKO yTiepoaa
HaXOJMUTCA B CBSI3aHHOM COCTOSTHUU.
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Puc. 2 Cxema oOpa3oBaHusi CTPYKTYp IpH rpaduTU3ALNU

Brinepkka npu Temneparype 6onbine 738°C mpuBOAUT K TpaguUTH3ANUNA U30BITOUHOTO
HEpacTBOPHUBIIETOCS IeMeHTUTa. Eciam mporiiecc 3aBepInTh MOJTHOCTHIO, TO MPU BBICOKON



TEMIEpaType CTPYKTypa OyJIeT COCTOATh U3 ayCTEHUTa U rpaduTa, a Mmocie OXJIaXACHUI —
U3 MepJInTa U rpadura.

[Tpu HE3aBEPIIEHHOCTH MIpoIIecca MEPBUIHOM rpaduTH3aINH, BbIIIe TeMiepatrypsl 738°C
CTPYKTYypa COCTOUT W3 ayCTEHUTA, rpaduTa U IEMEHTUTA, a HIXKE ITOM TeMIiepaTypbl — U3
nepiauTa, rpaguTa u IEeMEHTHTA.

[Ipu mepexojsie yepe3 KPUTUUECKYIO TOUKY MPEBPAIICHUS ayCTEHUTA B MEPJIUT, U BbI-
JEpKKe MPU TeMIepaType HIKE KPUTHUUECKOM MPUBEIET K pacnaay IEMEHTUTa, BXOSIIETr0o
B COCTaB mepiuTa (BTopuuHas rpadurtusanus). Eciu mporecc 3aBepiieH MOTHOCTHIO TO
CTPYKTypa COCTOUT U3 (pepputa u rpadura, mpu HeE3aBEPUICHHOCTH MpOIlecca — U3 MEPIIUTa,

dbepputa u rpadura.

Crtpoenue, cBOMCTBA, KIacCHPUKANNSA 1 MAPKMPOBKA CePbIX YyI'YHOB

N3 paccMOTpeHUs CTPYKTYpP UyTYHOB MOKHO 3aKJIFOUHTh, YTO UX METAJUIMYECKasi OCHOBA
MOX0Xa Ha CTPYKTYPY 3BTEKTOUIHOM WJIM JTO3BTEKTOUIHOMN CTAJIM WU TEXHHUYECKOTO KE-
ne3a. OTauyaroTcss OT CTAIXA TOJBKO HAIMYMEM IpaUTOBBIX BKIIOUEHHM, OMPEAEIIIIOMMNX
CIelMaIbHbIE CBOWCTBA YyTYHOB.

B 3aBucumMocTu oT popMbl rpaduTa U yCIOBUI €ro 00pa3oBaHMsI PA3IUYaIOT CIEAYIOLINE
IpyHIbl YyTYHOB: cepblii — C MIACTUHYATBIM TPAPUTOM; 8bICOKONPOYHBIL — C TIAPOBUIHBIM
rpa@UTOM; KO8KUL — C XJIONBEBUIHBIM I'padUTOM.

CxeMbl MUKPOCTPYKTYp UyryHa B 3aBHCUMOCTH OT METAJUIMYECKOH OCHOBBI U (POPMBI
rpaUTOBBIX BKIIIOUEHU MpEeACTaBiIeHbI Ha puc. 11.3

Nrace wyryna
Memanmuvrcna Bucoro-
ocnala y Cepid Hobnii nposki
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Puc. 3 Cxembl MUKPOCTPYKTYp UyTryHa B 3aBUCUMOCTH OT METAJJTINYECKONH OCHOBBI U

Peppum
Peppur +lepaurn ' ’
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(dbopMbl TpaUTOBBIX BKIOYEHUHN



HaunbGonee mmpokoe pacmpoCTpaHEHHE MOJYYHJIA YyTYHBI C COIEP)KaHHEM YTiepoja
2,4...3,8%. Yem BblIlIIe coJiepKaHUE YTIepoia, TeM 00JIbIle 00pa3yeTcs rpaduTa U TeM HUXKE
€ro MECXaHHYECKHE CBOMCTBA, CIICOBATEIIBHO, KOJMYCCTBO yTIIEPO/ia He JTOKHO IPEBHIIIATh
3,8 %. B 10 ke BpeMs i oOecriedeHUsI BBICOKHX JIMTEHHBIX CBOMCTB (XOpOoIen KUIKOTe-
Ky4eCTH) YIJiepo/ia J0JKHO ObITh He MeHee 2,4 %.

Bauanue cocmasa uyzyna na npoyecc cpagpumuzayuu.

Yraepoa v KpeMHHI CIIOCOOCTBYIOT IpadUTH3alUK, MapraHell 3aTpyIHseT rpaguTusa-
IIUI0 U CIIOCOOCTBYET oTOenuBaHui0 yyryHa. Cepa crocoOCTByeT OTOEIMBAHUIO YyTryHa U
yXyJIIaeT JUTEHHbIE CBOICTBA, ee conepxkanue orpanudeHo — 0,08...0,12 %. ®ocdop Ha
npouecc rpaguTU3aly He BIUSET, HO yIIydllaeT KUAKoTeKydecTb, Dochop sBseTcs B uy-
ryHax IOJIE3HOW MPUMECKHIO, €ro coaepxkanne — 0,3...0,8 %.

Bnuanue zpagpuma na mexanuueckue ceoiicmea OmiueoK.

['paduToBBIC BKIIOUEHHUS MOXHO paccMaTpuBaTh KaK COOTBETCTBYIOIIEH (OpPMBI ITy-
CTOTBI B CTPYKType uyryHa. OKoyo Takux Ae(eKTOB MpU HArpy>KEHUU KOHLEHTPUPYIOTCA
HanpsDKEHUs, 3HaU€HUE KOTOPBIX TeM OoJblie, ueM octpee nedekr. OTcroaa cieayer, yTo
rpaduTOBBIE BKIOYEHUS TUIACTUHYATON (POPMBI B MAaKCUMAJIbHOM Mepe pa3ylpOUHSIOT Me-
tai. bonee GnaronpustHa XionkeBUAHAS (popMa, a ONTUMATBHON SIBISIETCSA MIAPOBUIAHAS
dbopma rpadurta. [InacTuuHOCTH 3aBUCUT OT (POPMBI TakuM ke 00pa3zoMm. OTHOCHUTEIIHHOE
yanuHeHue (4 ) amns cepbix 4yryHoB coctaBisiet 0,5 %, nns koBkux — 10 10 %, mist BeICOKO-
npouHbIX — 10 15%.

Hanuune rpadgura Hanbosnee pe3Ko CHUXKAET COMPOTHUBIICHHE TMPH KECTKUX CIOCO0ax
Harpy>keHus: yjaap; pa3pbiB. CONpOTUBICHHUE CKATHIO CHUYKAETCS MaJIo.

Honoscumenvnvie cmoponst Hanuuus zpaguma.

e rpadur yiydiaer 00padaThIBAEMOCTh PE3aHUEM, TaK KaK 00pa3yeTcs JIoMKas
CTPYKKa;

e UyTyH UMEET JIy4Iliue aHTU(DPUKIIMOHHBIE CBOWCTBA, TI0 CPABHEHUIO CO CTaJIbIo,
TaK Kak Hamuuue rpadura oOecredrnBaeT JOIMOJHUTENbHYI0 CMa3Ky MOBEPXHOCTEH
TPEHUS;

¢ 13-3a MUKPOITYCTOT, 3alIOJHEHHBIX TPapUTOM, YYyTYH XOPOIIIO TFaCUT BUOpAIUH
Y UMEET MOBBIILIEHHYIO LIMKINYECKYIO BA3KOCTb;

e JIETAJM U3 YyT'yHA HE YyBCTBUTEJBHBI K BHEITHUM KOHIIEHTPATOpaM HarmpsiKe-
HUM (BBITOYKH, OTBEPCTHUSI, IEPEXO/IbI B CEUCHUSIX);

e UyTyH 3HAQYUTEIHHO JCIIEBIIC CTaJIH,

 TPOU3BOJICTBO U3/EIINUN U3 YyTyHA JIMTHEM JICIIEBIIC U3TOTOBIICHUS U3JICIUN U3
CTaJIbHBIX 3arOTOBOK 0Opa0OTKOM pe3aHueM, a TakKe JIMTheM U 00pabOTKOU JaBiie-
HUEM C MOCIEAYIOIIeH MEXaHnYeCKOi 00pabOTKOM.



Ceputit yyzyn.

CTpykTypa HE OKa3bIBaET BIMSHUE HA IJIACTUYHOCTh, OHA OCTACTCSl YPE3BhIYAWHO HU3-
koi. Ho oka3biBaeT BIUsIHUE HA TBEPAOCTh. MeXaHuueckasi MpOYHOCTb B OCHOBHOM OIIpeie-
JSIeTC KOTUYeCTBOM, OpMOI M pazMepaMu BKIIIOUECHUM rpadurta. Menkue, 3aBUXpPEHHON
¢dbopMBl Henryiiku rpaduTa MEHBIIIE CHIDKAIOT MPOYHOCTh. Takast popMa JOCTUTASTCS ITyTEM
MoauduimpoBanus. B kadecTBe MOau(UKATOPOB MPUMEHSIOT aTIOMUHHN, CHITUKOKATBITAH,
beppocunHmmii.

Cepblif 4yT'yH HMIMPOKO MPUMEHSETCS B MATMHOCTPOEHUH, TaK Kak JEerko oOpabdaThiBa-
eTcsl U 00J1a/1aeT XOPOIIMMH CBOMCTBaMHU.

B 3aBucHMOCTH OT MPOYHOCTH cepblii uyryH noapasaessitoT Ha 10 mapok (TOCT 1412).

Cepble 4yTyHBI IPU MajiOM CONPOTUBIICHUHU PACTSHKEHUIO UMEIOT JOCTAaTOYHO BBICOKOE
CONPOTHUBJIEHUE CHKATHIO.

Cepsle uyryHsl coaepxar yraepoaa — 3,2...3,5 %; kpemuaus — 1,9...2,5 %; mapranua —
0,5...0,8 %; bochopa—0,1...0,3 %; ceper — < 0,12 %.

CTpyKTypa METAILTMYECKON OCHOBBI 3aBUCHUT OT KOJIMYECTBA yriiepoia u kpemHus. C yBe-
JUYCHUEM COJCpKaHUS YTiepoja U KPEMHHUS YBEJIMYMBACTCS CTENEHb rpaduTU3aIluu U
CKJIOHHOCTb K 00pa30BaHMIO (PEPPUTHOM CTPYKTYpbl METANIMYECKOW OCHOBBL. DTO BEAET K
Pa3yIpoOYHEHHUIO YyryHa 0e3 MOBBIIMICHUS IIACTUYHOCTU. JIydIIMMHU MPOYHOCTHBIMH CBOMA-
CTBaMHU U U3HOCOCTOMKOCTBIO 00JaAat0T NEPJIUTHBIE CEPhIE UYTYHBI.

VYuuTsiBas Majgoe CONPOTUBIECHUE OTIMBOK U3 CEPOro YyryHa pacTATHBAIOLIUMM U yaap-
HBIM Harpys3kam, clieyeT MCIOJIb30BaTh 3TOT MaTepual AJid JeTaneil, KoTopble MoABepra-
IOTCSI COKMMAIOIIMM WIIM U3rM0aronIMM Harpy3kaM. B ctaHkocTpoeHun 3To — 6a30oBble, KOP-
MyCHBIE JIETAIHN, KPOHIITEHHBI, 3y0UaThie Kojeca, HapaBIISIOIINE; B aBTOCTPOSHUH - OJIOKU
IUINHAPOB, TTOPITHEBBIE KOJbIA, PACTIPEACIUTENbHBIE BaJlbl, TUCKU clieTuieHus. OTIUBKU
U3 CEpOro YyryHa TaKK€ UCIOJIb3YIOTCA B AJIEKTPOMAIIMHOCTPOCHUH, JIJIs1 U3TOTOBJIEHUS TO-
BapOB HAPOJHOTO MOTPEOICHUS.

O6o3HauaroTcs uuaekcoM CY (cepplil 4yryH) U 4UCJIOM, KOTOPOE MOKA3bIBAET 3HAYCHUE
npejesa NpoYHOCTH, yMHOXeHHoe Ha 107'CY 15.

Buoicokonpounwiit uyeyn ¢ wiaposuonvim cpagumonm.

Bricokonpounsie uyrynsl (I'OCT 7293) moryt umers gepputhyto (BU 35), deppuro-
nepauTHyto (BU45) u nepauthyto (BYU 80) metamnndyeckyro ocHOBY. [losy4yatoT 3Tu 4yTyHBI
U3 CephiX, B pe3yjbTare MOAUPUIIMPOBAHUS MarHueM WIA IiepueM (J100aBseTcs
0,03...0,07% ot maccel OTIUBKH). [10o cpaBHEHUIO € CEpbIMU UyT'YHaMH, MEXaHUYECKHE CBOM-
CTBa IMOBBIIIAKOTCS, 3TO BBI3BAHO OTCYTCTBHEM HEPABHOMEPHOCTH B PACIIPEACIICHUN HAIPSI-
KEHUH U3-3a MapoBUAHON (HOPMBI TpaduTa.

UyryHBI ¢ IEPIAUTHOU METATUINYECKON OCHOBOM MMEIOT BBICOKHE IIOKA3aTENINA IIPOYHOCTH
IpY MEHBIIEM 3HAYEHUU MIACTUYHOCTU. COOTHOLIEHUE TIACTUYHOCTH M MPOYHOCTU (pep-
PUTHBIX YyTYHOB - OOpaTHOE.



BrIcOKOIIpOYHBIEC YyTYHBI 00J1aal0T BBICOKUM TMIPEIETIOM TeKYUeCTH,
o, =300 420Miia

YTO BBIIIE TpeJiesia TEKYUYECTH CTAJIbHBIX OTJIMBOK. Takke XapaKTepHa JOCTATOYHO BbI-

COKasl y/lapHas BSI3KOCTb U yCTAJIOCTHAsI TPOYHOCTH,
oy = 230.. 2500 |

P MEPIUTHON OCHOBE.

BricokonpouHble 4yTryHbl cojepxart: yraepona — 3,2...3,8 %, kpemuus — 1,9...2,6 %,
mapranna — 0,6...0,8 %, pocdopa — o 0,12 %, cepst — 10 0,3 %.

OTH 4yryHbI 00J1a1a0T BICOKOH JKHJIKOTEKYUYECThIO, JIMHEITHAs ycaaka — okojo 1%. JIu-
TEWHbIE HAIIPSDKEHUS B OTJIMBKAX HECKOJIBKO BBILIE, YEM IS CEPOr0 UyryHa. M3-3a BBICOKOTO
MOJTyJIl yIPYTOCTH AOCTATOYHO BbICOKast 00pabaTbiBaeMoCTh pe3anueM. O0sagatoT yaoBie-
TBOPUTEIBHON CBAPUBAEMOCTBIO.

M3 BBICOKOMPOYHOTO YYryHa H3TOTOBJISIOT TOHKOCTEHHBIE OTJIMBKU (IIOPLIHEBBIC
KOJIbLIA), IIA00Thl KOBOYHBIX MOJIOTOB, CTAHWHBI U PaMbl PECCOB U MPOKATHBIX CTAHOB, U3-
JIO’KHHUIIBI, pe3LEeAePKATENH, IUTAHIIANOBI.

OTJIMBKM KOJICHYATHIX BaJIOB Maccou 10 2..3 T, B3aMEH KOBAHBIX BajOB M3 CTaId, 00JIa-
naroT 0osiee BBICOKOM HUKINYECKON BA3KOCTBHIO, MAJIOUYBCTBUTENIbHBI K BHEIIIHUM KOHLIEH-
TpaTopaM HampspKeHHs, 00JalaioT JIy4IIMMU aHTU()PUKIMOHHBIMU CBOMCTBAMHU U 3HAYM-
TEIBHO JICUIEBIIE.

Oo603Hayatorcs nHaekcoM BY (BBICOKONIPOYHBIN UyTyH) U YUCIOM, KOTOPOE NOKAa3bIBAET
3HAYEHHE Npejiesia MPOYHOCTH, yMHOXeHHoe Ha 107 BY 100.

Koekuii uyzyn

[ToygatoT oT>kUrOM OETIOTO TOIBTEKTHYECKOTO UyTYHA.

Xopolre CBONCTBAa Y OTJIMBOK 00ECIEUUBAIOTCS, €CJIM B MPOIECCe KPUCTAIUIU3ALUNA U
OXJIQXJIEHUSI OTJIUBOK B (hopMe HE TPOUCXOIUT Mpoiiecc rpadutuzanuu. YToos! mpegoTBpa-
TUTH TpaUTU3AIUIO, YYTYHBI JOJIKHBI UMETh MOHWKEHHOE COJICpIKaHUE YTiepoia U Kpem-
HUSI.

KoBkue uyryHsl conepxar: yriepona — 2,4...3,0 %, xpemuaust — 0,8...1,4 %, mapranua —
0,3...1,0 %, docdhopa — 10 0,2 %, ceprr — 10 0,1 %.

®opMUPOBAHNE OKOHYATEIBHON CTPYKTYPbI K CBOMCTB OTJIMBOK IPOUCXOJUT B IMPOLIECCE
OTKUTa, CX€Ma KOTOPOTO MpeacTaBiicHa Ha puc. 11.4.

T

2i0., §79°

Puc. 4 OTxur KOBKOTo 4yTyHa.



OTIMBKY BBIIEPKUBAIOTCS B Tieun mpu Temmepatype 950...1000°C B teuenun 15...20
yacoB. [Ipoucxoaut pasioxeHue neMeHTuTa: fe;0 — Fe (L1 +0

CrpyKTypa nocie BbIIEpKKH COCTOUT U3 ayCTeHUTa U rpadura (yriaepoa orxura). [lpu
MEJIEHHOM OXJIaXJIeHUU B uHTepBane 760...720°C, mpouCXOAUT pa3iokKeHHE 1IeMEHTHUTA,
BXO/JIAIIETO B COCTaB MEPJINTA, U CTPYKTypa MOCIEe OTXKUTA COCTOUT U3 (pepputa u yrieposaa
oTkura (moiaydaercs (peppuTHbIN KOBKUNA YYTyH).

[Tpu oTHOCHUTENBHO OBICTPOM OXJIAXAEHUU (pexuM O, puc. 11.3) Bropas cragus moyiHo-
CTBIO YCTPAHSETCS, U IMOJIY4aeTCs IEPIUTHBINA KOBKUI YyTyH.

CTpyKTypa 4yryHa, OTOKKEHHOI'O 10 PEKUMY 6, COCTOUT U3 MEpinTa, peppuTa u rpa-
¢uTa oTxura (monyvaercsa (peppuTo-nepIUTHBIN KOBKUHN YyTyH)

OTxur aBisiercs MTenbHou 70...80 4acoB U JOPOrocTosIel onepanuei. B mocneanee
BpEMsl, B PE3yJIbTaTe yCOBEPUIEHCTBOBAHUM, JUIMTEIBHOCTh COKpaTuiachk 10 40 4acos.

Paznmuuaror 7 mapok kKoBKoro uyryHa: Tpu ¢ pepputHoii (KUY 30 — 6) 1 uetsIpe ¢ nepiaur-
Hoit (KY 65 — 3) ocnosoii (I'OCT 1215).

[To MEXaHMYECKUM U TEXHOJOTMYECKUM CBOMCTBAM KOBKHI YYT'yH 3aHMMAET IIPOMEXKY-
TOYHOE IOJIOKEHUE MEXKIY CEPbIM YYT'YHOM M CTayblo. HegoctaTrkoM KOBKOIO 4yryHa IO
CPaBHEHUIO C BBICOKOIIPOYHBIM SIBJISIETCSI OTPAaHUYEHUE TOJIIMHBI CTEHOK JUJIS OTJIMBKHU U
HE0OXOAMMOCTb OT)KHIa.

OTIMBKH M3 KOBKOTO YyryHa IPUMEHSIOT JUIS JeTanei, padoTaiommX Mpu YAApHBIX U
BUOPAIIMOHHBIX HArpy3Kax.

N3 dheppUTHBIX 4yTYHOB U3TOTABIUBAIOT KAPTEPHI PETyKTOPOB, CTYIUIIbI, KPIOKH, CKOOBI,
XOMYTHUKH, My(DTbI, (IIaHIIBI.

N3 1nepauTHBIX 4YyryHOB, XapaKTEPU3YIOIIUXCS BBICOKOM ITPOYHOCTBIO, JOCTATOYHOMU
IUTACTUYHOCTBIO, U3TOTABJIMBAIOT BUJIKU KapIaHHBIX BAJIOB, 3BEHbS U POJIMKH LIETIEH KOHBEN-
epa, TOPMO3HbIE KOJIOJIKH.

Oo6o03Hauvarorcst nHaekcoM KY (BBICOKOMPOYHBIA YyTyH) U ABYMSI YUCIIAMH, IIEPBOE U3
KOTOPBIX MOKA3bIBACT 3HAYCHUE ITpe/iesia MPOYHOCTH, YMHOKEHHOE Ha 107!, a BTOpoe — OT-
HocHuTenbHoe yanuHenue - KU 30 - 6.

Omoenennvie u opyzue 4y2ynl

OTtOeneHHbIE — OTJIMBKH, TIOBEPXHOCTh KOTOPBIX COCTOUT M3 OEJIOr0 4yryHa, a BHYTPH
CEpBIM WK BBICOKOIIPOYHBIN YyTyH.

B cocrase uyryna 2,8...3,6 % yrinepoja, 1 HOHM>KEHHOE cojepkanue kpeMuus —0,5...0,8
%.

HMeroT BBICOKYIO TOBEPXHOCTHYIO TBEPAOCTH (950...1000 HB) 1 0ueHb BBICOKYIO U3HO-
COCTOMKOCTB. MICTIONB3YIOTCS ISl M3TOTOBJICHHSI TPOKATHBIX BAJIOB, BATOHHBIX KOJIEC C OT-
OenieHHBIM 000/10M, IIAPOB JIJIsl HIAPOBBIX MEJIbHMUII.



Jlyis u3roTOBIIEHUS AeTanel, padoTaloIKX B YCIOBUAX a0pa3UBHOTO U3HOCA, UCTIOJIB3Y-
I0TCs1 OeTble YyTYHBI, IETHPOBAaHHBIE XPOMOM, XPOMOM U MapraHIleM, XPOMOM U HHUKEJICM.
OTAMBKH U3 TAKOTO YyT'yHA OTJIMYAIOTCS BRICOKOM TBEPOCTHIO U M3BHOCOCTOMKOCTHIO.

s netaineit, paboTaromuX B YCIOBUAX M3HOCA MPHU BBICOKUX TeMIIepaTypax, UCTOb-
3YIOT BBICOKOXPOMHCTBIE U XPOMOHHKENIEBbIE UyTyHbI. JKapoCTONKOCTh JOCTUTAETCS JIETH-
pPOBaHUEM UYTYHOB KpeMHHEM (J...6 %) n antomunueM (1 ...2 %). Koppo3noHHast CTOUKOCTb
YBEJIMUYMBAETCS JIESTUPOBAHUEM XPOMOM, HUKEJIEM, KDEMHHEM.

J1Ji 9yTYHOB MOKHO MPUMEHSITh TEPMUUECKYIO 00pabOTKY.

KoHTpoabHbIE BONIPOCHI:

Knaccudukanus yyryHoB

XapakTepucTuKa mporecca rpapuTH3aniu
Jlnarpamma cOCTOSIHUSA KeJe30 — rpadur
['pynrmbl 4yryHOB

[TonoxxuTtenbHbIE CTOPOHBI HATMYKSA rpaduTa
XapakTepucTuKa KOBKOTO YyryHa
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