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BEJIBIE YYT'YHBIL, YCTOWUNBBIE K OPO3NN 1 KOPPO3HUH

OIIMCAHHUE

00J1aCTHL TEXHUKH HACTOSIIIEr0 H300peTeHus!

Hacrosimmee wu3oOpereHHMe OTHOCHUTCS K YCTOHYMBBIM K aOpa3swBHOMY, YAapHOMY,
HPO3HOHHOMY U KOPPO3SHOHHOMY HM3HOCY CIUIaBaM O€Joro 4yryHa, COAEPIKAIUM TBEpP.bIil
Martepua, TUCIIePTUPOBAHHBIN B OCHOBHOM METAJUIE MJIM METAJUTHYECKOM CILIaBE.

Hacrosimee wu3o0pereHrne TakKe OTHOCHTCS K OOOPYOOBaHHIO, HCIONB3YEMOMY B
ropHorepepadarbBaroLell MMPOMBIIIIEHHOCTH, TAaKOMY KaK KOMIIOHEHThI HACcOCOB (BKJIFOYAs
KOMIIOHEHTBI HACOCOB MJIsl CYCIIEH3MI), KOTOpbIE COMEpPIKAT OTJIHBKH M3 H3HOCOYCTONHYHBBIX
MaTepHajoB WK HAIJIABKU M3 OENIbIX YyTyHOB, MPHYeM Ha 00OpyJOBaHUE BO3IEHCTBYET KaKOii-
au6o oxuH uim Oosee YeM OnuH (GaKTOp M3 CHIIBHOTO abpa3svBHOTO, YIAPHOTO, SPO3UOHHOTO U
KOPPO3HOHHOT'O U3HOCA.

Hacrosinee uzoOpeTeHne Takke OTHOCHTCSI K CIOCOOY TMOJIyYeHHs! CIUIABOB Oeoro
9yryHa.

Hacrosiimee wu300peTeHre TakKe OTHOCHTCS K CIOCOOY TMMOJy4YeHHs OTJIMBOK HJIA
HAIUIABOK M3 OeNbIX YyryHOB, COCTABISIFOLIMX [0 MEHbIIEH Mepe 4YacTh O0OpyHOBaHUS,

UCTIOJIB3YEMOTO B TOpHOTIEpepadaThIBAIOLIEH MPOMBILLIEHHOCTH.

TlpeamiecTBYIOIINHA VPOBEHb TEXHUKH HACTOSANIET0 H300peTeHus

Ha oOopynoBanue, ucmnonb3yemMoe B TOpHOIEpepadaThIBAIOIIEH MPOMBIILIEHHOCTH,
94acTO BO3NEHCTBYET KaKOH-THO0 ouH miu Oojiee 4eM oauH (akTop U3 CHIIBHOTO adpasuBHOTO,
yIApPHOTO, 3PO3HOHHOIO M KOPPO3HMOHHOro u3Hoca. OOOpymOBaHHE CONEPIKUT, HampHUMep,
HACOCBHI Il CYCTIIEH3HH, TPyOONpPOBOAbI, MEIbHUYHbIE (PYTEPOBKH, APOOMIIKH, MEPErpy30uHbIe
JIOTKH U 3€MJIEPOMHbIE YCTPOUCTBA.

B xadecTBe KOHKPETHOrO IpuUMepa, Ha MeTaJUIM4ecKue KOMIIOHEHTHI "MOKpol dacTu"
HACOCOB /ISl CYCIEH3WH B TPOLIECCE SKCIUTyaTallMd BO3JEHCTBYyeT aOpa3swBHBIN, YIAPHBIN,
SPO3HOHHBII M KOPPO3HOHHBIH H3HOC BCIEACTBHE MPOXOXKIEHHS 4Yepe3 HACOChl TBEPIBIX H
OCTPBIX MHUHEPAJIbHBIX YacTHULl B OONBLIMX KOJHM4YecTBaX. KOMITOHEHTBI HACOCOB BKJIOYAKOT B
cebst (hyTepOBKH KOPIyCOB HACOCOB, paboyue Kojieca, CHUpajbHbie KaMepbl H YIOPHBIE
ropsoBuHbl. Kak npaBuio, Macca KOMIIOHEHTOB HaXOIUTCS B IMANa30HE OT 2 KHJIOTPAMMOB 10

npubmusutensHo 20 ToHH wian Oomee. KOMIIOHEHTBI BKIIOYWAIOT B ce0s OTJIIMBKH U3
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HU3HOCOYCTOHYMBBIX MAaTEPUAJIOB WM HAIUIABKH M3 U3HOCOYCTOWYMBBIX MAaTEPUAIOB, IPUYEM Ha
o0opynoBaHHE BO3AEWCTBYET KakOH-TuOO omuH wmiu Oojnee 4eM onmH (PAaKTOp U3 CHIIBHOTO
aOpa3suBHOrO, YAApHOrO, 3PO3HOHHOIO M KOPPO3MOHHOTO HM3HOCA, YTO TpeOyeT 3aMeHbl C
NEePUOINIECKUMU MHTEPBAJIAMH Ul TIOAIEPKAHHUS SKCIUTYaTAlMOHHBIX XapaKTEPUCTHK HACOCa
B pabo4eM COCTOSTHUU.

ITorepst Marepuana MeETAJUIMYECKHX KOMIIOHEHTOB MOKPOH 4YacTH HAcoOCOB IS
CyCHeH3Ui MOXKET ObITh O0YCJIOBIEHA OJJHIM WJIM HECKOJBKUMH U3 CIEAYIOINX MEXaHU3MOB:

* DPO3UOHHBINA W3HOC IMOJ ACHCTBUEM MUHEPAJIbHBIX YaCTUL] (MMEIOIINX HOMUHAJIbHBIN
nuameTp ot 0,1 no 100 Mm), mpoTekaroux Yepe3 000pyaOBaHUE.

» Koppo3ust BciencTBhe KOHTAaKTa C IPOTEKAIOIMMHU 4epe3 HAcOChl SKUAKOCTIMHU
(maHHBIN TEPMHUH PACHPOCTPAHSIETCS Ha CYCIEH3HH), puueM 3HaueHue pH skunkocrteit MoxkeT
BapbUPOBATHCS OT CUIIBHOKUCIIOTO 10 CHIIBHOILIENIOUHOTO.

* PaccnauBaHme WM pacTpecKMBaHHWE BCJIEACTBUE YIOApPHOM HArpy3ku B Xofe
JKCILTyaTalluH.

CemelcTBO BBICOKOXPOMHUCTBIX Oenbix uyryHoB (BXbBY), onucannoe B paszgenax 1(c) u
3.3 crannmapra 21988 MexnyHaponHoii accouuarmu no cranaapruzauuu (ISO) npencrasnser
coboii pazHOoOOpa3HbIe CIUIABBl, B KOTOPBIX ONTHMH3UPOBAHBI TPU OCHOBHBIX CBOICTBA, B TOM
yucie (a) WU3HOCOYCTOWUYMBOCTH, (b) KOppO3MOHHAsT YCTOWYMBOCTH U (C) CONMPOTUBJICHHE
Pa3BUTHIO TPEIIUHBL, KOTOpble HEOOXOAMUMBI KOMIIOHEHTAM MOKPOW 4YacTH HACOCOB JUJIsI
CYCIEH3UH B LIMPOKOM JIMANa30HE YCIOBUI SKCIUTyaTaLluu.

Iepsorit BXBY 6bu1 pazpadoran 100 net Hazan u 3anarentoBad B 1917 r. (matent CLIIA
Ne 1245552).

HomunanbHblli BanoBOM xuMuyeckuii coctaB nepsoro cmnasa BXBY npencrasnser
co0oIi:

* xpom: 20-35 mac.%;

* yraepon: 1,5-3,0 mac.%;

* kpemuuii: 0,0-3,0 mac.%;

* JKEeJIe30: OCTAJIbHAs Macca.

Ilepeorit crmaB BXbY, oOo3nauennsiii "Cr27" B Ttabmune 3 crangapra 21988
MexayHaponHoi accoumauuu mno cranmaptusamuu (ISO) u nanee HaseiBaembiii "Cr27" B
HACTOSIIEM JTOKYMEHTe, COOTBeTCTBYeT (popmysie m3odperenust B marente CIIIA Ne 1245552 u
(akTHUECKH MpencTaBiseT coOON MaTepual, UHTEHCHBHO HCIIOJIb3YEMBbIH B HACTOSIIEE BPEMS
BO MHOTHX YCTPOWCTBAaX HACOCOB ISl CYCIIEH3HUH, MOIBEPTraeMbIX aOpa3uBHOMY, SpPO3HOHHOMY U

KOPPO3HOHHOMY H3HOCY.
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MukpocTpykTypy OTnuBOK M3 criaBa Cr27 cCOCTaBISIOT ABE UYETKO pPa3IMYarolINecs
¢a3sbl, a IMEHHO:

* kapOuel xpoma: 25 06.%;

* skejie3Hast matpuna: 75 00.%.

Teepnocte kapObumo xpoma (1400-1600 emmuuir mo Bukepcy) B MHUKpPOCTPYKType
coctaByisier Ooyee HYeM TBEPAOCTh OONBIIMHCTBA OOBIMHBIX BBI3BIBAIOIIMX HM3HOC Cperx,
MPOXOISIINX Yepe3 HACOChI IJIsl CYCIIEH3UM, TAaKUX Kak KBaplesblid necok (900-1200 exuaMI 110
Bukepcy), u ykaszaHHble KapOUIbl IPUAAIOT MPEBOCXOAHYI0 H3HOCOYCTONYMBOCTDh OTJIUBKAM M3
Cr27. Huwxe B Tabmuue 1 mpexncraBieHbl NaHHbIE MUKpoaHaiu3a a3 kapOMIoB Xpoma U
JKEJIe3HOM MaTpULIbl 1 BaJIOBOrO XMMUYECKOro coctaBa ¢a3 B ommBkax u3 Cr27 B COCTOSHHUH
IOCJI€ JIUThS, T. €. TOCJI€ NOJYy4YeHUs OTJIMBOK B JIMTEHHBIX (OpMAax U HENPEPHIBHOIO

OXJIAXKACHHUS OO TEMIIEPATYPhI Oprma}omeI‘ﬁ CpE€abl

Taoauna 1. Orausxu u3 Cr27

daza Obvbemuas nonst  XuMu4eckuii coctas (Mac.%)
Onucanue % Cr C Mn Si Fe
Kapounsr Cr 25 62 88 20 0,0 2772
Kenesnas matpuua 75 15 0,8 2,0 0,7 81,5
Uroro (sa1.) 100 27 28 20 05 677

Crnenyrommee obcyxxaerne oTauBoK U3 Cr27 OTHOCUTCS K OTJIMBKAM B COCTOSIHUM IOCTIE
JIUTBA.

XuMHUeCKui cocTaB KapOumoB xpoma B ommBkax u3 Cr27 mpexacrasisier coboit Fe-
62Cr-8,8C-2Mn, wu crexuoMmeTpuueckuii cocraB mnpencrasisier cobor  (Cr,Fe,Mn);Cs.
ITpucyrcrBue TBepHoi (a3l KapOUIOB XpoMa B MUKPOCTPYKType OTiauBOK u3 Cr27 mpupmaer
OTJIMBKaM TOBBIIIEHHYIO U3HOCOYCTOWYHBOCTh. XUMHYECKHI COCTaB (ha3bl JKEIE3HOH MaTPHUIIbI
B ornuBkax w3 Cr27 mnpencraensier coboit Fe-15Cr-0,8C-2Mn-0,5Si, ueMy mnpakTU4eCcKu
COOTBETCTBYET MAapTEHCUTHAsI HepikaBerommas ctaib (Teepaoctb 600-800 enuuun mo Bukepcy),
9yT0 00ecrevnBaeT XOpOLIYI KOPPO3HOHHYI0 YCTOHYMBOCTh B BOAHBIX cpenax npu pH Beimre
4,5.

Kapbuner xpoma B MuKpocTpykType oTiuBok u3 Cr27 comepkaT TpexXMepHbIH
HenpepbIBHbIN Kapkac, KoTopblil oxpymuuBaeT Cr27 u fenaeT OTIMBKHU YS3BUMbBIMU K YCIOBUSIM
YAApPHOW HAarpy3ku B XOA€ OSKCIUTyaTalMu. BcneacTsue MNPUCYTCTBUA — TPEXMEPHOTO
HENpephIBHOIO Kapkaca OTAuMBKU U3 Cr27 UMEIT HU3KOE€ WIH YMEPEHHOE CONPOTHUBJIEHHE

Pa3BUTHUIO TPEILHUHBL



4

Temneparypa nuksunyca cruasa Cr27 cocrasmisier menee yeM 1300°C, u ero nutbe B
JUTEHHOM TIPOW3BOZACTBE OKA3bIBAECTCS 3HAYUTEIBHO OOJiee MPOCTHIM, YEM B Ciydae CTalei,
UMEIUX OoJiee BBICOKHE TEMIEpaTypbl JUKBHUAYCA, COCTABISIOIINE, Kak IPAaBHIIO,
npubmmsutensHo 1500°C.

HznocoycroitunBocts orinuBok n3 Cr27 pmocturHyra 3a cuer mpucyrcrBus 25 00.%
kapounos xpoma (CrC).

KopposuonHnas ycroiiunBocTe OTIMBOK M3 Cr27 AOCTUTHyTa 3a CYeT MPUCYTCTBUA 75
00.% >keNe3HO MaTpULIbI HeprKaBeIoLeH cTanmu, coaepxkamei 15 mac.% 31eMeHTapHOro XpoMa
B PacTBOpE.

B o0nacté BBICOKOXPOMHUCTBIX OENBIX YyI'YHOB IMPOHMCXOIWIIO AalIbHEHIee pa3BUTHE C
TeX mNop, Kak onucaHHblld Bbime nepsblii BXBY Obut paszpaboran mpubmusurensHo 100 ner
Ha3a[. YKa3aHHOE Pa3BUTUE MPUBEIO K YJIYULIEHHSM 3KCIUTyaTALMOHHBIX XapaKTEPUCTHK B
psine obnacTeii.

B kauectBe mpumepa, 3asButenem paspadorano cemeiictso BXBY, ob6o3nauenHoe Cr35S u
IIPEeHA3HAYEHHOE JJIsl U3rOTOBJICHUsl JEeTallell HAaCOCOB AJId CYCIEH3UH U psifa MPUMEHEHMH,
XapaKTEPU3YEMBbIX BBICOKMM HU3HOCOM.

ITpubnusurensHo 10 ner Hazax ABCTpanuiicKas acCOLMALUS MO CTAHAAPTH3ALUH U
MexayHaponHast — accoumauuss 1o craHpaptuzaumu  npuHsim  Cr35 B KadecTse
CHELHATM3UPOBAHHOTO M3HOCOYCTOMYMBOTO MaTepuaa, KOTOpbIil BBeeH B cTaHnapTel AS/NZS
2027 u ISO 21988, cCOOTBETCTBEHHO.

UsHocoycToiunBOCTE  cemelicTBa  crmaBoB  Cr35  mpusHaHa — MPEBOCXOJSALIEH
U3HOCOYCTOWYMBOCTD crtaBa Cr27 B MHOTOUUCIIEHHBIX MPUMEHEHHSIX HACOCOB ISl CYCIIEH3UI,
r7ie S3PO3UOHHbBIN U3HOC MPENCTABISIET COOOM peodia a0l MEXaH|U3M MOTEPH MaTepHuaa.

3asBUTENb TOHSJ, YTO TMO-TIPEKHEMY CYIIECTBYET HEOOXOAMMOCTb JaJbHEHUIITHX
YCOBEPLIEHCTBOBAHUNM B HEKOTOPBIX IPUMEHEHMSIX, BKJIOYas TMPUMEHEHHs HacOCOB IS
CyCITeH3UH (a TaK»Ke qpyrue pa3HooOpa3Hble MPUMEHEHUs IPYroro 000py IOBaHHUS).

OnHy KOHKpEeTHYH O0JNacTh Ui YCOBEPLICHCTBOBAHMS IMPEICTABISIOT COOOH
NPUMEHEHHs HACOCOB JUJIs cycrneH3uy, rae pH Hike 4,5 BCiaencTBHe MPUCYTCTBUS KUCIOT W/HIIH
a’palvu, ¥ KOppo3us MpencTaBisieT codol mpeobnanaromuii (akTop B X0 SKCIUTyaTallHH.

IlpuBeneHHoe BbIllle ONMUCAHWE HE ClEAYeT BOCIHPUHUMAThb B KadecTBe MPU3HAHUS

00IIEeN3BECTHOCTH B ABCTPAJIMH WIIM KaKOH-THOO OPYToi CTpaHe.

KpaTkoe pacKkpbITHE HACTOSIIEr0 H300peTeHHs
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3asBUTENEM OCYINECTBJIEH 3KCIEPUMEHTAIbHBIN MPOEKT AJIsl YCTAHOBJIEHUS (PaKTOPOB,
BIUSIOUINX HA DKCIUTyaTALlMOHHbIE XAapaKTEPUCTUKU M3roToBieHHbIX U3 BXBY xomMnoHeHTOB
MOKpOH 4acTH HACOCOB JJIsl CYCIIEH3U B BBI3bIBAIOLINX KOPPO3UIO IPUMEHEHUSX.

Ilenp SKCIEPUMEHTANBHOTO TIPOEKTA 3aKJI0uUaniach B TOM, 4YTOOBI ONPENeTHTb
ONTUMAJIBHYIO MUKPOCTPYKTYpy oTiuBok u3 BXBY nnd [OOCTHXKEHHS MOAXOASALINX
SKCIUTYaTaLlMOHHBIX XapaKTEPUCTUK B Cpenax, IAe MPHCYTCTBYIOT CHJIbHBIA aOpa3uBHBIH,
yAAPHBIN U 5PO3UOHHBIA U3HOC U 3HAYUTEIBHOE KOPPO3UOHHOE BO3AEHCTBUE.

OnuH pe3ynbTaT 3KCIEPUMEHTAIBHOTO MPOEKTa MPEACTaBIsieT cOO0H MOHMMAaHHE TOro,
YTO M3roTOBJIEHHbIE 13 JUTOr0O BXbY KOMIIOHEHTBI MOKPOW 4YaCTU HACOCOB ISl CYCIIEH3HM,
KOTOpbIE HMEIOT OIPENENEHHYI0 MHKPOCTPYKTYPY, MOIYT XOpOIIO pPadoTaTh B YCIOBHAX
CHJIBHOTO a0pa3uBHOIO, YAAPHOTO, 3PO3MOHHOTO U KOPPO3HOHHOT'O BO3/IEHCTBHUS.

MHUKpPOCTPYKTYpa COTIaCHO HACTOALIEMY H300PETEHHUIO ONpesieieHa B JAHHOM OMUCAHUH
B IBYX cOCTOsIHUAX. OJTHO COCTOSIHUE MPEACTaBISET COOOH MUKPOCTPYKTYPY B COCTOSTHHH TTOCIIE
autesi. Jlpyroe cocTosiHME NpencTaBisieT COOOH MHUKPOCTPYKTYPY OTJIMBKH, TOTOBOH ISt
KOHEYHOIO IPUMEHEHUSI.

Kak mpaBwio, roroBas Aisi KOHEYHOTO NMPUMEHEHHs OTJIMBKA MPENCTaBIsIET COOOM
OTJIUBKY, TepPMUYECKH 0O0paboTaHHyI Tmocie JuTha. Tepmudeckas o00paOoTka OOBIMHO
YBEJIMUMBAET CONEpKaHNue KapOUm0oB XpOMa M YMEHbBIIAET COEePKaHNE DJIEMEHTApHOIO XpoMa,
pacTBOpeHHOro B Matrpuile OTIuBKH. Clenyer OTMETUTh, YTO CYLIECTBYIOT CHUTYaLUH, I
rOTOBAs AJIsl KOHEYHOTO MPUMEHEHHS OTJIMBKA MPEACTABIISIET COOOH OTIIMBKY B COCTOSIHUHU TIOCITE
JIUTBSI.

B obuiem Bune, Ha OCHOBaHHH PE3YJIBTATOB SKCIEPUMEHTAIBHOTO MPOEKTa HACTOSIIUM
n300peTeHNEM TPENIOKeHa OTJIMBKA 3a3BTEKTHYECKOro O€Joro 4yryHa, KOTopasi B COCTOSTHHU
NOCJI€ JIUThS UMEET MHUKPOCTPYKTYPY, BKJIIOUAOIIYVIO B Ce0sl JKEJIEe3HYK MaTpully, KOTopas
cogepxut 12-20 mac.% Xpoma, pacTBOPEHHOrO B MATpHIlE, YBTEKTHUECKUE KapOHUIbI Xpoma,
IUCTIEPTUPOBAHHBIE B MATPHLIE, IEPBUYHBIE KAPOUABI XpOMa, TUCTIEPTHPOBAHHBIE B MATPHLIE, U
HEeoO0s13aTeNIbHO BTOPUYHBIE KapOWAbI, AHCIIEPTUPOBAHHBIE B MATpPULE, NPUYEM SBTEKTUYECKUE
KapOuabl cocTaBisIOT 15-25 00.% oTiuBKHM, mepBUYHBIE KapOHIbl cCOCTaBOT 25-35 00.%
OTJIMBKHM, a KOIZa MPUCYTCTBYIOT BTOPHUYHBbIC KapOWIbl, OHHU COCTABIISAIOT BIUIOTH 10 6 00.%
OTJIUBKH.

OmnwucanHas B mpenplAyIneM mnaparpade OTIMBKA B COCTOSHUU TOCJE JIUThSI COTJIACHO
HACTOSIIIEMY M300PETEHUIO MMEET COYETaHHE CIENYIOIUX MPU3HAKOB, KOTOPBIE 00ECIEeUNBaIOT
MOIXOJALINE SKCIUTyaTAllMOHHbIE XapaKTEPUCTUKU B INPUMEHEHMsSIX, IJie CpPeAbl, CO3Jaroliue

CHJIbHBIA aOpa3uBHBIN, YIAPHBIA U 3PO3UOHHBIN M3HOC, & TAK)KE 3HAYUTEIBHOE KOPPO3UOHHOE
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BO3JICHCTBUE, BIUSIOT HA KOMIIOHEHTBI, Takue Kak u3rorosjieHHble n3 BXbY koMNOHEHTBI
MOKpOH 4acTH HAaCOCOB JJIsl CYCIIEH3HI:

(a) BBICOKOE COMEpKAHNE PACTBOPEHHOTO B MATPHILIE XPOMA, COCTABIISAIOIIEE MO MEHbINEH
Mmepe 12 mac.%;

(b) coueraHme SBTEKTHYECKMX KapOMIOB M TEPBUYHBIX KapOMZOB  XpoMa,
IUCTIEPTUPOBAHHBIX B MATPHILIE; U

() BBICOKOE CyMMapHO€ KOJHYECTBO 3BTEKTHUYECKHX KapOUIOB U MEPBUYHBIX KapOUIOB
XpOMa, COCTaBJISIEOIIEe, KaK MPABUJIO, IO MeHbLIeH Mepe 45 00.%.

TepmuH "nepBuuHble KapOuabl" ClIeayeT MOHUMATh KaK O3HAYArOIIUN KapOUIbL, KOTOPbIE
OCAKAAOTCS U3 paciljiaBa MEKAy TeMIepaTypaMy JUKBUYCA U COJIUAYCA.

Tepmun "sBTekTHuUecKkue KapOumpl" cleAyeT NMOHMMAaTh Kak O3Ha4aroIuil KapOumwl,
KOTOpBIE OCAKAAKOTCS U3 pacIliaBa IpU TeMIepaType COIuayca.

Tepmun "BropuyHbIe KapOHIB!" ClIeAYEeT NOHUMATh KaK O3HAYAIOIINHA KapOuIbl, KOTOPBIE
00pasyroTcst MOCPENCTBOM TBEPAO(PA3HBIX PEAKLMH B OTJIMBKAX.

Bripaskenue "OTiHMBKAa B COCTOSIHHM TIOCJ€ JIUThS", MCIIOJNb3YyEeMOE B IMpEIbIIyIleM
naparpade (a Takke B IPEIIECTBYIOLIeH YaCTH HACTOSIIIETrO OMUCAHMUS), ClIeyeT IIOHNMATh KaK
O3Ha4arollee OTJIMBKY IOCJIE €€ MOJyYeHUs] M HENPEepPhIBHOIO OXJIAXKIACHUS B JIMTEHHOH (opme
70 TeMIIEpaTyphl OKpysKaromel cpenabl. IIponomKUTENbHOCTh OXJIAXKIAEHUST MOKET COCTaBJISATh
OT HECKOJIbKUX MUHYT I MEJIKMX OTJIMBOK JIO HECKOJIbKUX HENEJNb il KPYIHBIX OTJIMBOK. Kak
NPaBUJIO, MAacCa OTJIMBOK MOXKET COCTaBJIATh | MJTH 2 KWJIOTPaMMa U BILIOTb A0 MPUOJIU3UTEITHEHO
20 TOHH.

TepMuH "OTnHMBKAa B COCTOSHMM IIOCJE JIUThsI' HE pPACIpPOCTPaHSETCs] Ha OTJIMBKHY,
KOTOpbIE TIOCHE JIUThsi ObUTH MOABEPTHYTHl TEPMUYECKOH 00paboTke, KOTOpas NPUBOIMT,
HaIpuMep, K OCAXKIEHUIO BTOPUYHBIX KapOunoB xpoma. OAWH MpUMep BTOPUIHON TEPMHUYECKON
oOpaboTku kapOUIOB Xpoma TMpenyCcMaTPUBAaeT HarpeBaHwe OTIUBOK 10 950-1050°C wu
BbIIEp)KMBaHNE OTJIMBOK IPU JAaHHON TeMmIieparype B TedeHHe 4-0 4acoB C MOCJEAYIOLIUM
BO3JYLIHBIM OXJaXXIEHHEM OTIHMBOK A0 TeMIlepaTypbl OKpykaroleidl cpeasl. B mpouenype
BTOPUYHOH TepMuueckoil obpadorku kapounos xpoma Cr, C 1 qpyrue 3JeMeHTbI OCaKIAITCS
U3 pacTBOpa B MaTpHUIE M, TaKUM O0Opa3oM, H3MEHSETCs KOHIEHTPALUs 3JEMEHTOB,
pacTBopeHHBIX B MaTpulle. B oTHomenuun Cr, yMmeHblleHHe cojepskaHus snemeHtapHoro Cr,
pPAacTBOPEHHOTO B MAaTpHIle TepMHUUECKH OOpabOTaHHOW OTJIMBKH, BCIEICTBHE MPOLEIYPHI
BTOPUYHON TepMHUeCKOi 00paboTKu KapOUIOB XpOMa MOXKET COCTABJIATh BILUIOTH 10 5 Mac.% B
3aBUCHMOCTH OT TPEALIECTBYIOINEH TEPMHYECKOW HWCTOPUM OTJIMBKM W  TPOLEAYPHI

3aKJTIOYUTENbHON TEPMUUYECKONH 00paboTKH.
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Ilo cpaBHEHHIO C ONMMCAHHOW BBIIIE MUKPOCTPYKTYPOW OTJIMBKH B COCTOSHUH IOCIE
JUThs, TepMUYeCKH OOpabOTaHHAsl OTJMBKA TOCJE JIUTbS MOXET COAepKaThb (a) MEHBIIYIO
KOHIIEHTpalMi0 Xxpoma B pactBope, (b) MeHbmHMI 00beM MaTpuubl, (C) OAMHAKOBBIE
KOHIIEHTPALIMU TIEPBUYHBIX M 3BTEKTHYECKUX KapObunos u (d) Oonpmmii 00BEM BTOPHUYHBIX
KapOuIoB.

KoHnenrpauuss xpomMa B pacTBOpe B TEPMHUYECKH OOpaOOTaHHON OTJIMBKE MOJXKET
COCTAaBJISITh MO MeHbIIel Mepe 12 mac.%.

Konnenrpauus xpomMa B pacTBOpe B TEPMHUYECKH OOpaOOTaHHON OTJIUBKE MOJXKET
COCTAaBJISITh MO MeHblel Mepe 14 mac.%.

KoHnnenrpauus xpomMa B pacTBOpe B TepMHUYECKH OOpaOOTaHHON OTJIUBKE MOXKET
cocTaBATh MeHee ueM 20 mac.%.

Kax npaBuno, MaccoBO€ COOTHOIIEHHE 3JIEMEHTAPHOI'O XPOMa M yIriiepoaa B COCTOSIHUU
HOCJIe JIUThSI M TEePMHUYECKH OOpabOTaHHON OTJIMBKE BBIOPAHO TakuM 00pa3oM, YTOOBI
ONTUMM3UPOBATh 00pa3oBaHue "TBepAbIX" KapOUIOB KaK HBTEKTUYECKUX KapOUIOB, MEPBUYHBIX
KapOMIOB M BTOPHYHBIX KapOWUAOB B COCTOSHUU MOCHE JIUThsI M TEPMHUYECKH 0OpaboTaHHOM
OTJIMBKE.

Tepmun "TBepablii" mnpencraBiseT COOOH OTHOCHUTENBHBIH TEepMHUH. B KOHTekcre
HACTOSLIEr0 M300peTeHHsl CIENMAINCT B JAaHHOW OOJACTH TEXHHKH YETKO IOHMMAET, YTO
npezacrasisier coOoil TBepAblii kapOua. Hampumep, crenuamuct B AaHHOW OOJACTH TEXHUKU
MOHUMAET, 4To "TBepable" KapOuabl BKIOYAOT B ceds kapOuasl M7Cs (rme "M" BkiIOUaeT B
cebst Cr, Fe u Mn). Kapbuner M7Cs3 SIBISIIOTCSI OTHOCUTENIBHO OoJiee TBEPAbIMU, YeM KapOHIbI
M3>3Cs, 1 moaTOMy KapOuabl M23Cs paccMaTpHUBAIOT Kak "Msirkue" KkapOuIbI.

B naHHOM KOHTEKCTE 3asiBUTEJIF0 M3BECTHO, YTO MPH YBEJIMUYEHHH KOHLIEHTPALUH XpOMa
B 3a3BTEKTUYECKHMX CIUIaBaX OEJOro 4yryHa COMJIACHO HACTOALIEMY H300pPETeHHIO, T. €. B
BAJIOBOM XHMHYECKOM COCTaBE€ CIUIABA, U3 KOTOPOrO MOJYYEeHA OTJIUBKA, KapOUABI MPOSIBJISIOT
CKJIOHHOCTB K MPEeBpAIleHUI0 U 00pa3oBaHuio Oosee Msarkon ¢asel kapounos M23Cs, a He Gonee
TBeproi dasel kapounos M-Cs.

Korma HeoOxonmuma onTUMasibHasi TBEPAOCTb, OKA3bIBAETCS IPENNIOYTHTEIBHBIM, HTO
MacCcOBO€ COOTHOLICHHE XpOMa M yIJIepofa B COCTOSHUM IIOCHE JIUThsi M B TEPMHUYECKU
o0paboTaHHOI OTNIMBKE cocTaBisieT bonee yem 7:1 u meHee yem 9,25:1.

Kak mpaBuiio, COOTHOIIEHHE XpoMa M YIJIepoAa B COCTOSHHHM TIOCJIE JIUThsl U B
TepMHUYeckr 00pabOTaHHOM OTJIHMBKE cocTaBisieT Oomee uem 7,5:1.

CooTHoleHne XpoMa M yIJepona B COCTOSHHUU TOCJHE JIUThsI U B TEPMUYECKH

00paboTaHHOM OTIIMBKE MOKET COCTaBIISAT Oojiee yem 8:1.
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JBTEeKTUYECKHE KapOWIbl, MepBUYHBbIE KapOWABl U BTOPUYHBIE KapOHIbI B COCTOSHUU
NIOCJIE JINThsI U B TEPMHUYECKH OOpabOTaHHON OTIIMBKE MOTYT NPENCTABIATH COOOH KapOUbI
M-C; (rne "M" Bkirouaet B cebs Cr, Fe u Mn).

Kaxnpiit u3 sprekrndecknx kapoumoB (Cr,FeMn);C; u mnepBuuHbIX KapOuUaoB
(Cr,FeMn);Cs B COCTOSIHUM TIOCJ€ JHUTbS U B TEPMUYECKH OOpPaOOTAHHOW OTIMBKE MOXKET
conepxatb 50-70 mac.% Cr, 8,5-8,9 mac.% C, 0,5-5,0 mac.% Mn u apyrue 3J€MeHThI, TpUuyeM
OCTaJbHYIO Maccy cocrasisieT Fe.

Kaxnpiit u3 sprekrudecknx kapounoB (Cr,FeMn);C; wu mnepBuuHbIX KapOuaoB
(Cr,FeMn);Cs B COCTOSIHUM TOCJ€ JHUTbS U B TEPMUYECKU OOpaOOTAaHHOW OTIMBKE MOXKET
conepxatb 55-65 mac.% Cr, 8,5-8,9 mac.% C, 0,5-5,0 mac.% Mn u apyrue 3J€MeHThI, puieM
OCTaJIbHYI0 Maccy cocrasisierT Fe.

OBTeKTHYEeCKHe KapOuabl B COCTOSHHM IOCIE JIUThS M B TepMHYECKH 0OpaOOTaHHOM
OTJIUBKE MOTYT MNPEACTABISITE COOOHW MEJIKO3ePHUCTble KapOWbl, HAmpHMEp, AHAJIOTHYHbBIE
kapOunam xpoma B oTjrBkax u3 Cr27.

ITepBuuHbIe KapOUIBI B COCTOSIHUM MTOCTIE JIUThSI U B TEPMUYECKH 00pabOTaHHO OTIIMBKE
MOTYT NPEACTABJIATh COOON KPYITHO3EPHHUCThIE KapOUIbL.

Bropuunsie kapOuabl (Cr,Fe,Mn);C3 B COCTOSIHMM TMOCHE JUThS M B TEPMUYECKU
obpaboTanHOl oTiMBKe MOryT comepxkatb 45 mac.% Cr, 9 mac.% C, 4 mac.% Mn u npyrue
3JIEMEHTBI, PUYEM OCTAJIbHYIO Maccy coctasisieT Fe.

Bropuynbie kapOuIbl B COCTOSIHUM TIOCHIE JIUThSI U B TEPMHYECKH 00paObOTaHHO! OTJIMBKE
MOTYT MPEACTABJISTh COOOM TOHKO3EPHUCTBIE KapOHIbL.

XKenesnast MaTpuiia B COCTOSIHUH TIOCIIE JIUThsT MOKeT comepskath 12-20 mac.% Cr, 0,2-
1,5 mac.% C u 1,0-5,0 mac.% Mn, npuyem ocTanbHyrO Maccy cocrasisieT Fe.

Keneznast MaTpuiia B COCTOSIHUH TIOCIIE JIUThsI MOXKeT conepskath 14-16 mac.% Cr, 0,3-
1,2 mac.% C, u 1,0-5,0 mac.% Mn, nmpudem octanbHyr0 Maccy cocrasisier Fe.

KeneszHnas Martpulia B COCTOSIHMM IIOCJ€ JIMThsl MOXeT copepxartb 13-17 mac.% Cr,
PacTBOPEHHOTO B MaTpPHILIE.

Kenesnas maTpuua B COCTOSSHUHM IIOCJ€ JIUThS MoOxkeT cojepxkatbh 15 mac.% Cr,
PacTBOPEHHOTO B MaTpHLIE.

B cocrosHuM mocne JnuTRS OTJIMBKA MOXET copepxkatb 25-30 006.% mnepBHYHBIX
kapOunos, 15-20 06.% 3BTEKTHUECKNUX KapOHUIOB U BILUIOTH A0 6 00.% BTOPUYHBIX KapOUIOB.

Kax mpaBmiio, B COCTOSTHMM TOCJ€E JIUThbS OTJIUBKA comepkut 25-28 00.% mnepBUYHBIX
kapounos, 17-20 06.% 3BTEeKTHUECKNX KapOUIOB U BILUIOTH A0 6 00.% BTOPUYHBIX KapOUIOB.

CyMMapHOe KOJHYECTBO 3BTEKTHYECKHMX KapOWAOB M MEPBHUYHBIX KapOMIOB XpoMa B

COCTOSIHUM TIOCJIE JIUThSI MOKET COCTABJIATEL Ooiee ueM 45 00.%.
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CymMMapHOe KOJUYECTBO 3BTEKTHUECKHX KapOWAOB W MEPBUYHBIX KapOUIOB XpoMa B
COCTOSTHUU TIOCJIEe JINThSI MOXKET COCTABIISATh Oojiee ueM 50 00.%.

CymMMapHOe KOJMYECTBO 3BTEKTHUECKHX KapOWAOB W MEPBUYHBIX KapOUIOB XpoMa B
COCTOSTHUU TIOCJIe JINThSI MOXKET COCTABJIATh MeHee ueM 55 00.%.

B cocrosiHum mocne JUThs OTJIMBKA MOXKET COIEepkaTh MO MeHbineid mepe 2 00.%
BTOPUYHBIX KapOUIOB.

Kenesnass MaTpuIa OTJIMBKH B COCTOSIHUU IOCJIE JIUThsI MOKET MPEICTaBIISITH COOOM, B
OCHOBHOM, MapTEHCHT.

KenesHas matpuLia OTJIIMBKU B COCTOSTHUU TOCJIE JIUThSI MOXKET COCTOSITh U3 MAapTEHCUTA
U COXPAHATb HEKOTOPBIA OCTATOYHBIN AyCTEHHT.

Kenesnass wmartpuna TepMUYECKH OOpaOOTAHHOW OTJIMBKH MOXET COCTOSITh W3
MapTEHCHUTA.

Macca OTIMBKH MOKET COCTaBJIATh IO MEHbLIEH Mepe | TOHHY.

Macca OTIMBKU MOKET COCTaBJIATh 10 MEHbLIEH Mepe 2 TOHHBL.

Macca OTIMBKH MOKET COCTaBJIATh 10 MEHbLIEH Mepe 3 TOHHBL.

OTnuBKa MOKET ObITh W3rOTOBJIEHA MOCPENCTBOM MOTU(DHULMPOBAHUS MPHU JIUTHE, KaK
pPacKpeITO, HampuMmep, B aBCTpanuiickoM mnateHte Ne 698777 Ha uMs 3asBUTENs, NPUYEM
OMHMCAHUE HTOrO MATEHTAa BKJIIOUEHO B HACTOSLIMI AOKYMEHT IOCPEACTBOM MEPEKPECTHON
CCBUIKH.

BanoBoli XMMHUYECKHH COCTaB OTJIMBKM B COCTOSIHUU TMOCJ€ JIUTbs U TEPMUYECKH
00paboTaHHOM OTIMBKH MOXKeT copepxkarh 35-40 mac.% Cr, 4-5 mac.% C, <4 mac.% Mn, <1,5%
Si, mpuveM OCTaIbHYIO MacCy COCTaBJISIFOT Fe u mpumecu.

MaccoBoe COOTHOIIEHHE XpOMa U YIjiepoAa B BaJOBOM XHMHYECKOM COCTaBE MOKET
COCTaBJIATh OoJiee ueM 7:1 u mMeHee yem 9,25:1.

Konnenrpauust C B BaJIOBOM XHMHYECKOM COCTaBE MOJKET COCTaBJIsATh Oojiee yem 4,3
Mmac.%.

Konuenrtpauust C B BaJOBOM XMMHYECKOM COCTAaBE MOXKET COCTaBJIATH MeHee deM 4,7
Mmac.%.

KoHnenTpauust Mn B BaJIOBOM XHMHUYECKOM COCTaBE MOMKET COCTaBIISATh Oojiee dem 1
Mmac.%.

Konuenrtpauuss Mn B BaJIOBOM XUMHYECKOM COCTABE MOKET COCTABJIAATH MEHEE 4eM 3
Mmac.%.

KoHnenTpanust Si B BaJOBOM XHMHUYECKOM COCTaBe MOJKET COCTaBJIsITH Ooyiee uem 0,5

mac.%.
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KOHL[eHTpaL[I/Iﬂ Sl B BaJOBOM XHUMHYECKOM COCTaBE€ MOJKET COCTaBJISITb MeHee HeMm |
Mmac.%.

IMpumecu MoryT comepskath cepy, hochop, aTFOMUHHA, HUKEIb, MEIb U MOJTHOIEH.

B HEKOTOPBIX CUTyallUAX B 3aBUCHUMOCTU OT JIUTEHHOTO MNPOU3BOACTBA KOHLCHTPALUU
npuMeceil MOryT OBITh JOCTAaTOYHO BbICOKMMHU. Hampumep, koHmeHTpamuss Ni B HEKOTOPBIX
CUTyallusaxX MOXET COCTAaBJIATHL BIUIOTH OO0 2 mac.%. CnenyeT OTMETUTb, YTO B YKAa3dHHBIX
KOHIEeHTpanusx Ni BIUSET Ha TBEPAOCTb JKEJIE3HON MaTpHIlbl, TOTOMY 4TO NI MpPeACTaBIseT
co0o¥ MOIIHBIN cTAOUIN3AaTOpP ayCTEHUTA U BO3JEHCTBYET Ha (Da30BOE MPEBpALIEHNE Ay CTEHUTA
B MapteHcuT. OnHako mockosnbky Ni HE MOXKET BHEAPATHCS B KapOHWIbpl Xpombl, U Bech Ni
OCTAaeTCsl B JKEJIE3HOW MaTpHlle, OH NPOU3BOANT BECbMa HE3HAYMTENbHOE BO3JEHCTBHE HA
MHUKPOCTPYKTYpy  Marepuaja B  YyKa3aHHbIX  KOHIeHTpauusx. Konmenrpauus  Ni
NPEATIOYTUTENBHO COCTABIIAET MeHee ueM 2,5 mac.%.

BanoBoii XuMHM4YECKUI COCTaB OTJIUBKM B COCTOSHUU IIOCJE JIUTb U TEPMUYECKU
00pabOTaHHOW OTJMBKH MOXKET COAEp’KaTh MOJie3Hble MO0aBKH KaKOro-fuOO OIHOrO WU
HECKOJIbKUX W3 CIEAYIOIIUX COCOMHEHHH: KapOWabl W/WIM HUTPUABI W/MiIH OOpUAbl HHOOWS,
TUTaHa, BOJb(ppama, MOIUOeHa, TAHTAJA, BAHAAUS U LIUPKOHUS.

M3HOCOYyCTOMYMBOCTD OTJIMBKM MOXKET OBbITh BBIOpaHa COTJIACHO TPeOOBAHUSM B
OTHOLIEHNH KOHEYHOr'O NPHUMEHEHUS OTJIMBKH. M3HOCOYCTOHUMBOCTH HE MpPEACTaBIsieT cOOOM
CBOMCTBO MaTepHuasa. M3HOCOYCTOMYHUBOCTD MPENCTABIISIET COOOM CBOWCTBO CUCTEMBI M 3aBUCHT
OT psila TEXHOJNOrMYeCKHX (PakTOpOB, HANpPHMEp, B Cllydyae HACOCOB, MepPEeKaYHBAIOLINX
CyCII€H3MH, OT TBEPAOCTH 4YacCTUL CYCICH3HMH, pasMEpa U YyIJIOBATOCTU YaCTHUL CYCIICH3HH,
ckopoctu cycrnensuu, pH cycrnensuu u T. 1.

AHaJNOTUYHBIM 00pa3oM, KOPPO3UOHHAS YCTOWYMBOCTh OTJIMBKH MOJKET ObITh BBIOpaHa
COrJIaCHO Tpe6OBaHI/I$IM B OTHOLICHHWHN KOHCYHOIO IPUMECHCHUSA OTJIHMBKH. Kopp031/10HHa$[
YCTOWYMBOCTD HE TPENCTaBisieT coOOil CBOWMCTBO Marepuana U, Kak M B Clydae
U3HOCOYCTOWYMBOCTH, 3aBUCHUT OT Psifia TEXHOJOTHYECKUX (PaKTOPOB.

COHpOTI/IBJ'IeHI/Ie Pa3BUTHIO TPEIIUHBI B OTJIUBKE MOXET HAXOAUTHCA B AUAIIa30HE OT 20

10 40 MIla-M'Y?, u ero ompenmensioT IOCPEICTBOM HCCIENOBAHUS COIVIACHO IIPOLIEIyPE,

5
onucanHoit B ASTM STP 559. Omucanne ASTM STP 559 Bkir0o4eHO B HACTOSIIIHI JOKYMEHT
MOCPEACTBOM MEPEKPECTHON CCHLIKH.

Hacrosimee w3o0pereHne Takke mnpeaycMaTpuBaeT OOOpYAOBaHUE, HUCIOJIb3YeMOE B
ropHornepepadaTbBalOMEll MPOMBIIUIEHHOCTH, TaKO€ KaK KOMIIOHEHTBI HACOCOB, KOTOpPbBIE
COZIep>KaT OINMMCAHHBIC BBIIIE OTJIMBKH, rie 0OOpyIOBaHUE MOABEPKEHO KAKOMY-JTUOO OJHOMY

win Oomee dYeM OJHOMY BO3AEHCTBHIO U3 CHUJIBHOrO aOpasMBHOTO, 3PO3UOHHOTO W

KOPPO3HOHHOTO U3HOCA.
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ObopynoBaHne MOXKET COHEpPXKAaThb OTJIMBKY B COCTOSHUM TIOCJIE TEPMHUYECKOM
00paboTKH, B KOTOPOM BCJEACTBHE TEPMUYECKONW OOpaOOTKM MHMKpPOCTPYKTypa umeeT (a)
MEHBINYI0 KOHLEHTPALMIO XpoMa B pacTBope, (b) MeHbIuii 00beM MaTpuUIEL, (C) OAMHAKOBBIE
KOHIIEHTPALIMU TIEPBUYHBIX M 3BTEKTHYECKUX KapObunos u (d) Oonpmmii 00BEM BTOPHUYHBIX
KapOuIoB.

KoHnenrpauuss xpomMa B pacTBOpe B TEPMHUYECKH OOpaOOTaHHON OTJIMBKE MOJXKET
COCTAaBJISITh MO MeHbIIel Mepe 12 mac.%.

Konnenrpauus xpomMa B pacTBOpe B TEPMHUYECKH OOpaOOTaHHON OTJIUBKE MOJXKET
COCTAaBJISITh MO MeHblel Mepe 14 mac.%.

KoHnnenrpauus xpomMa B pacTBOpe B TepMHUYECKH OOpaOOTaHHON OTJIUBKE MOXKET
cocTaBATh MeHee ueM 20 mac.%.

Kak ormeueHo Bblme, O0OpyIOBaHHE, OCOOCHHO HHTEpECyrolee 3asBUTEIS,
npencTaBisier coO0i KOMIIOHEHTBI MOKPOH 4aCTH HACOCOB ISl CYCIIEH3HUI B CXeMax IMOMOJIA.

OOopynoBaHHe MOXKET TaKXKe BKJIIOYATh B celst, Harpumep, TpyOOnpoBObl, MEJTbHUYHbIE
¢byTepoBkH, APOOUIKH, IEPETPY30UHBIE JIOTKU 1 3€MJIEPOHHbIE YCTPOHCTBA.

Hacrosimee wn3oOpereHne Takke MNpearaer croco0 MOJIYyYeHHs OIMCAHHOW BBILIE
OTJIMBKH, NPEIyCMaTPUBAOIINN CTa UM, HA KOTOPBIX:

(a) mosTy4aroT pacruiaB BHICOKOXPOMHUCTOTO CIIJIaBa OEJIoro 4yryHa;

(b) BBUIMBAIOT pACIUIABJICHHBIA CIUIAB B JIMTEHHYHO (GOPMY H TOJNYYAOT OTJIUBKY
3a9BTEKTUYECKOr0 O€eJoro 4yryHa, HMMEIOIIEr0 MHKPOCTPYKTYPY, BKJOYAKOIIYIHO B cels
JKEJIE3HYK0 MaTpuly, KoTtopasi comepxkuT 12-20 mac.% Xpoma B pacTBOpE, SBTEKTUYECKUE
KapOuabpl  XpoMma, JUCTEPTUPOBAHHBIE B  MaTpPULE, MEpPBUYHbIE KapOWOBl  Xpoma,
IUCTIEPTUPOBAHHBIE B MAaTpPUIlE, U HEOOSA3aTEbHO BTOPHYHBIE KapOWAbI, TUCIEPTHPOBAHHBIC B
MaTpulle, MPUYEM 3BTEKTHUECKHE KapOuabl cocTaBistoT 15-25 00.% OTIMBKH, NEpBUYHBIE
KapOuabl COCTABISIOT 25-35 00.% OTNMBKHM, a KOrJa MPUCYTCTBYIOT BTOPHYHBIE KapOUAbI, OHU
COCTABJISIFOT BILUIOTH 110 6 00.% OTJIMBKYU B COCTOSTHUU TIOCJIE JIUTHSI.

Criocob mMoskeT mpeacTaBiIaTh co00i crnocod MOTU(pUKALINH OTJIMBKU, KOTOPBIA PACKPHIT,
HaIrpuMmep, B aBCcTpanuiickom narenre Ne 698777 Ha ums 3asBUTENA.

Crioco0 MOKeT mpeayCcMaTPpHUBATh MOCIIE JIUThsI CTAINIO TEPMUYECKOU 00padboTKu.

Cragust Tepmuueckoit 00paboOTKM MOXKET BKIIFOYATh B ce0sl HarpeBaHue OTJIMBKU 10 950-
1050°C u BblAEp>KMBaHHE OTJIWUBKH TMPH JaHHOW TeMIlepaType B TeueHue 4-6 4acoB ¢
MOCJIEIYFOIIUM BO3YLITHBIM OXJIQXKIEHHEM OTJIHMBKH IO TEMIIEPATYPbl OKPYKAIOLIEH Cpebl.

Hacrosiimee wu3o0OpereHne Takke Tmpenjaraer CrulaB Oenoro dYyryHa, HMMEOLIHH
CJIeYIOIUN BaJOBON XxuMudeckuit coctas: 35-40 mac.% Cr, 4-5 mac.% C, <4 mac.% Mn, <1,5%

Si, mpuyYeM OCTaNbHYI0 MacCy COCTaBILIIOT Fe u mpumecn.
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MaccoBoe cootHorenne Cr u C MoKeT cocTaBlaATh Oonee yeM 7:1 u MeHee uem 9,25:1.

Kak npasuino, coornomenue Cr u C cocrasisier 6onee uem 7,5:1.

Cootnomenne Cr u C MOKET cOCTaBIsITh Oojiee yem 8: 1.

Konuenrpauust C B BaJIOBOM XHMHYECKOM COCTABE MOXKET COCTaBJISATH Oojiee yem 4,3
Mmac.%.

Konnentpauuss C B BaJJOBOM XMMHUYECKOM COCTAaBE MOXKET COCTaBJIATH MeHee 4ueM 4,7
Mmac.%.

Konuentpauust Mn B BaJIOBOM XHMHUYECKOM COCTaBE MOXKET COCTaBIISATh Oojiee uem 1
Mmac.%.

KonnenTtpauuss Mn B BaJIOBOM XMMHUYECKOM COCTABE MOKET COCTABJIATH MEHEE 4eM 3
Mmac.%.

Konuentpauus Si B BaJOBOM XMMHYECKOM COCTAaBE MOJKET COCTaBIsITH Oojiee deMm 0,5
Mac.%.

Konnentpauuss Si B BaJOBOM XHMHYECKOM COCTaBE MOXKET COCTaBJISITb MeHee deM |
mac.%.

ITpumecu MoryT copepkath cepy, pocdop, aTroMUHNI, HUKEJb, MeIb 1 MOJIHOIEH.

KpaTtkoe onucanue ¢puryp

Jlanee  BapHaHTbl  OCYINECTBJICHHS  HACTOSIEr0  HM300peTeHHs  MPEICTaBIICHBI
UCKJTFOUUTENIbHO B KAYE€CTBE MPUMEPA CO CChUTKOM Ha clienyroimue GUrypsl, rae:

Ha ¢ur. 1 mpencraBieHa CEKTOPHAS UAarpaMMa, KOTOpasi WILTFOCTPUPYET (a3bl OTIUBKH
U3 OJHOrO CIUIaBa, IIOJYYEHHOH B COOTBETCTBMU C HACTOSIIIUM H300pEeTEHHEM U
MPOAHAJIM3UPOBAHHOW B  XOA€  BBILEYNOMSHYTOM  OKCHEPUMEHTAJbHOM  IPOrPaMMBl,
OCYILECTBJIEHHOU 3asBUTENIEM;

Ha (¢ur. 2 TPENCTABICHO TMOJNlyYEHHOE METOJAOM CKAaHHPYIOIIEH 3JIeKTPOHHOU
mukpockoruu (COM) wusobpaxkeHne oOpaslia B COCTOSHUU TOCHE JIUTbS WM TEPMHYECKU
00paboTaHHOW OTJIMBKH B COOTBETCTBUH C HACTOSIIIUM H300pETEHUEM;

Ha ¢ur. 3 npexacraBieHo mnonyueHHoe MeropoM COM wm300pakeHHE HCCIENyeMOit
OTJIMBKM B TaKOM >€ TEPMUYECKOM COCTOSIHMM, KaK MpPU IPOU3BOJCTBEHHOM HCIIBITAHUU

OTJIMBKH B COCTOAHUU ITOCJIC JIUThA B COOTBETCTBUU C HACTOAILIUM I/1306peTeHI/IeM.

TloapoOHoe paCKPBLITHE HACTOANIEr0 H300peTeHHs
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Kax oTmeueHO BbIlIE, B HKCIEPUMEHTATIBHOM MPOEKTE, OCYLIECTBICHHOM 3asIBUTEIIEM,
OOHapy’KeHO, YTO KOMITOHEHTbI MOKPOH YacTH HACOCOB U CYCHEH3WH, W3TOTOBJICHHbIE W3
skcriepuMeHTanpHoro craa BXBY, koTopslii cOCTaBisrOT (2) KapOUIapl XpoMa B COAEPIKAHUH
nopsinka 45 00.% wu (b) skemesHas Marpuma, coaepxamas mopsimka 15 mac.% xpowma,
PAacTBOPEHHOTO B MaTPHIIE, B COCTOSIHUU TTOCJIE JIUThSI XOPOIIO pabOTaIN B YCIOBUSAX CHIIBHOTO
abpa3suBHOTO, YAAPHOTO, 3PO3HOHHOTO U KOPPO3HMOHHOTO BO3EHCTBHS.

Ha ocHOBaHMM »3KCIEPUMEHTANBPHOTO TIPOEKTA 3asBUTENEM OOHApy»X€HO, YTO B
COCTOSIHUM TOCTI€ JINThsI OTJIMBKH, UMEIOIINE B COUETAHUU CIEAYIOLINe MPU3HAKH, TPOSIBISIOT
MNOIXOASIIINE HKCIUTyaTAl[MOHHBbIE XapaKTePUCTUKU B KauecTBe H3roToBleHHbIX u3 BXbY
KOMITOHEHTOB MOKPOM YacTH HACOCOB I CYCIIEH3UH B YCJIOBHUSAX CHJIBHOIO aOpa3uBHOTO,
yIapHOT'O ¥ HPO3MOHHOIO U3HOCA, & TAKXKE 3HAYUTEIBHOIO KOPPO3UOHHOTO BO3IEHCTBUS:

(a) BBICOKOE COZIEpKAHNE PACTBOPEHHOTO B MAaTPHILIE XPOMa, COCTABIIAIOIIEE MO MEHbIIEH
mepe 12 mac.%;

(b) coyeraHme OBTEKTUYECKMX KapOMIOB M TEPBUYHBIX KapOWAOB  XpoMma,
JUCTIEPTUPOBAHHBIX B MATPUILIE; U

(c) BBICOKOE CyMMapHO€ KOJMYECTBO 3BTEKTHUECKHX KapOWAOB U MEPBUYHBIX KapOUIOB
XpOMa, COCTaBIISAIOIIEE, KaK MPABUIIO, IO MEHbIIeH Mepe 45 00.%.

Kpome Toro, s3asBureneM OOHApPYyKEHO, YTO B COCTOSIHUM IIOCJIE JIUTbS OTJIMBKH,
UMEIIHEe CICAYIOMYI MUKPOCTPYKTYPY, TMPOSIBISIIOT ONTHMHU3MPOBAHHOE COYETaHUE
VIY4YUIEHHON MPOYHOCTH, XOpOLIeW KOPPO3MOHHOM yCTOMYMBOCTM U  IPEBOCXOJHOMN
U3HOCOYCTOWYHMBOCTH B Pa3HOOOPA3HBIX MPUMEHEHUSIX, BKIIFOYAs KOMIIOHEHTbI MOKPOH 4YacTh
HACOCOB ISl CYCIIEH3UH B CXeMaxX MOMOJIa, TPyOONPOBO/IbL, MEIbHUYHBIE (DY TEPOBKH, APOOUIIKH,
IPOOWIIKH, TIEPErPy304HbBIE JIOTKU U 3€MJIEPOMHBIE YCTPONUCTBA!

(a) sxkene3Has MaTpuiia, Kotopas conep:kut 12-20 mac.% xpoma B pacTBOpE,

(b) 1525 00% OTNMBKM COCTaBJISIOT  3BTEKTHYECKHE  KapOWIBI  XpOMa,
OUCTIEPTUPOBAHHBIE B MATPHILIE,

(c) 25-35 006.% OTIMBKU COCTABJISIFOT MEPBUYHBIE KapOHUIBI XpOMa, AUCTIEPTUPOBAHHBIE B
Marpuie, u

(d) HeoOs3aTenpHO BILUIOTH 10 6 00.% OTJIMBKH COCTAaBISIIOT BTOPUYHBIE KapOWIBL,
IUCTIEPTUPOBAHHBIE B MATPHULIE.

Ha ¢ur. 1 cexropHas amarpaMma CXEMaTHYECKH HIUTFOCTPHUPYET MHUKPOCTPYKTYPY
SKCIIEPUMEHTAJIBHOTO CIUIaBa B JINTOM COCTOSIHUH, T. €. Mepea KaKOW-TMOO AOMOJHHUTEIBHOM
00paboTKOl Moce TUThS.

Kaxk nokasbiBaet ¢ur. 1, MUKPOCTPYKTYPY COCTaBIISIFOT:
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* Xenesnass marpuua, comepkamas MapTEHCUT, HEKOTOPOE KOJIUYECTBO OCTATOYHOIO
aycreHuTa U 15 Mac.% Xpoma, pacTBOPEHHOrO B MaTpHLE, MPUUEM >KENe3Has MaTpuLa
COCTaBJISIET BILIOTH 10 55 00.% OTIMBKH.

» OOpasyrolire HenpepbiBHBI TPEXMEPHbI KapKac TOHKO3EPHHCThIE SBTEKTHYCCKHE
KapOuabl XpoMa, aHaJorn4dHble KapOunam xpoma B otiuBke Cr27 (20 00.%) u cocraisromue
BioTh 10 20 00.% ornuBku. [IpucyTcTBHE HEMPEephIBHOIO TPEXMEPHOTO Kapkaca
HBTEKTHYECKUX KapOUIOB XpOMa B MUKPOCTPYKType OTJIUBKHU 13 Cr27 3HAUUTEIbHO YMEHbLIAET
CONPOTHBJICHUE PA3BUTHIO TPEIIUHBI. JBTEKTHYECKHE KapOUabl MPEACTABIAIOT COOON KapOumbl
M-C; (rne "M" Bkirouaet B cebst Cr, Fe u Mn).

» KpynHO3epHHCThIE AUCKPETHBIE MEPBHYHBIE KApOHMIbl XPOMa, COCTABISIIOIINE BILUIOTH
10 25 00.% oTnuBKH, KOTOpble 00pa3yITCs B X0 3aTBEpAEBAHMSA U Takke HeOJaronpusiTHO
BO3JIEHCTBYIOT Ha COINPOTHUBJICHUE PA3BUTHIO TPELIMHbI B OTJIMBKE MOCPEICTBOM YMEHbLICHUSI
KosmuecTBa Ooyiee MPOUYHON JKEJIe3HOW MaTpUIbl B MUKPOCTPYKType. IlepBuuHble KapOumbl
npeacTaBisitoT coboit kapobunael M7Cs (rae "M" Britouaer B cebst Cr, Fe u Mn).

* Heobs3aTenbHO TOHKO3E€PHUCTbIE BTOPUYHBIE KapOWbL, COCTABJSIOLINE BILIOTH 10 6
00.% OTNMBKH, KOTOpble OOpasyroTCs TIIOCHEe 3aTBEPAEBAHMS M Takke HEeOJaronpUsTHO
BO3JEHCTBYIOT HAa CONPOTHBIEHHE PA3BUTHIO TPEIIMHBI B OTJIUBKE IIOCPENCTBOM (a)
YMEHBIICHHUsT KOJNMYeCTBa Oojiee MPOYHON KENe3HOW MaTpHLbl B MHUKPOCTPYKType Hu (b)
nectabuIM3alii  ayCTEeHUTHON (Dasbl, KOTOpash MpEBpaIlaeTCcs B MapTEHCUT. BTopHuHbBIE
KapOuabl mpeacTaBisitoT codol kapouast M7Cs (roe "M" Briroudaet B cebst Cr, Fe u Mn).

Ha ¢ur. 2 npencraBneno mnonydeHHoe Meronom COM wuzobOpakeHue oOpasua B
COCTOSTHHH TOCJIE JIUThSI U B TEPMUYECKH 00pabOTaHHO!N OTJIMBKE B COOTBETCTBUH C HACTOSILIUM
nzobperennem. [lanHoe wu3oOpakeHue cnenaHo Ooyiee KOHTPACTHBIM, YTOOBI IMPENCTaBHTH
pacmpenesieHue MePBUYHBIX U SBTEKTHYECKHUX KapOUIOB B JKEJIE3HOM MAaTpPHULIE.

B cranpmaptabix crmaBax  Fe-Cr-C - MHKPOCTPYKTYpHbIE ¥ MHKPOAHATUTHUECKHE
NpU3HAKH, Takue Kak crexuomerpusi kapOunos (Cr,Fe, Mn)-Cs, oObeMHast IONSI NEPBUYHBIX
KapOUIOB, OOBEMHAs TOJIsl SBTEKTHUECKUX KapOWIOB, pacrpeneieHne KapOuaoB U KOJTUYECTBA
3JIEMEHTAPHOTO XPOMa, JKeJie3a U yriepona B (a) kapounax u (b) *kee3HON MaTpHLIe OTJIUBOK U3
CIJIABOB, B 3HAYUTEJbHOW CTEMEHH 3aBUCAT OT XapakTepa pachpefeseHusi KaKIoro
WHIUBUIYAJIbHOIO 3JIEMEHTa B CIUIaBe B XOJ€ MPOLIECCOB 3aTBEPACBAHUS U OXJAXKICHHS MPH
NOJTy4EHHH OTJIMBOK.

Koadpdunmenter pacnpeneneHust sl KaKAOrO SJEMEHTa OINPENeNsOT — CIOXKHBIC
(pakTOpbI, KOTOPbIE HE SIBJISIOTCS TOYHO M3BECTHBIMH M JOJDKHBI OBITh YCT@HOBJIEHBI METOIOM

npod U ouIMooK.
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B skcnepuMeHTaIbHOM NMPOEKTe B JTAOOPATOPHBIX YCIOBHUSIX 3aSBUTENEM IOJNyUEH Psift
crmiaBoB  Fe-Cr-C-2Mn-0,5Si, W MHKpPOCTPYKTYpHBIE W MHKPOAHAJIUTHUECKHE JaHHBIE
NOJYYEHHbIX B pe3yjibTaTe pa3iu4yHbIX (a3 OMpeneNeHbl IOCPEACTBOM  MOAPOOHBIX
UCCJIEIOBAHUN c IIPUMEHEHUEM CKaHHUPYHOLIEH SJIEKTPOHHOU MUKPOCKOIIHH,
SHEPrOAUCIIEPCUOHHON  CIIEKTPOCKONHM,  BOJIHOIUCIEPCHOHHOW  CHEKTPOCKOIUH |
PEHTTeHOBCKOH Audpakiuu.

N3 53TUX »KCHEpUMEHTANbHBIX JAHHBIX 3asABUTENb CMOI YCTAHOBUTH CIUIABBI C
MUKPOCTPYKTYPHBIMU MPU3HAKAMHU, AHAIOTMYHBIMU (WJTH OJIM3KUMH) OTHOCHTEIIBHO BBIOPAHHBIX

TpeOoBaHuii ays Tpex (a3 B OTIMBKE, Kak TMpPeACTaBleHO Ha ¢ur. 1, ¢ KOHKPETHBIM

>
COCpeNoTOUeHHEM Ha padoTe MO BBINOJHEHHIO TPeOOBaHUIL, COINIACHO KOTOPHIM B MaTpHLE
pactBopeHo 15 mac.% xpoma, keje3Hasi MaTpULla COCTaBJISI€T BILUIOTH A0 55 00.% oTiauBKH, U
HBTEKTHYECKHE U MEPBUYHBIC KapOUAbI COCTABISIFOT, COOTBETCTBEHHO, BILIOTH 10 20 u 25 006.%
OTJIUBKH.

HomunanbHbIll BaJOBOM XMMMYECKUH COCTAaB OTJIMBKU, UMEHOLIEH MHUKPOCTPYKTYpHBIE
NPU3HAKHM, OINHUCAHHBIE B MpeAbIayLieM maparpade, ONpenessuid, CyMMHUPYs [JaHHbIE
MHUKPOAHAIM30B M mporopuuu Kaxno ¢aspl. Hike B Tabmume 2 B KauecTBe HpuMepa

NPEACTABJICH TUITUYHBIA HOMUHAJIBHBIA BaJIOBOW XMMUYECKHH COCTaB OTJIMBKH C BbIOPAHHBIMU

MHUKDPOCTPYKTYPHBIMH ITPU3HAKAMH B COOTBETCTBUH C HACTOSIIIUM H300pETEHUEM.

Tabmuua 2. HomMuHANBHBIH XHMHYECKHH COCTAB MNPHMEPHOH OTJUBKH €

BBIOPAHHBIMH MUKPOCTPYKTYPHBIMH NPU3HAKAMH

dasbl 06.%  Cocras (mac.%)

Fe Cr C Mn Si Cymma
IMepBuuHbIi KapOUR 28,00 29,20 60,00 8,80 2,00 0,00 100
OBTEKTHYECKUI KapOua 20,00 33,20 55,00 8,80 3,00 0,00 100
Kenesnas marpuna 52,00 80,40 15,00 0,600 3,00 1,00 100
Hroro 100 56,62 35,60 4,54 272 0,52 100

B mporecce BbiOOpa 3asiBUTENEM OBUTH BBITIOJIHEHBI CTAIHH, HA KOTOPBIX

* Bribupas orimBKy, comepxamyr 25 00.% nepBUYHbIX KapOWAOB, (UKCHPOBAIU
conlepskaHUe SBTEKTHYECKHX KapOumoB okojio 20 00.% wu skene3Hoi MaTpuibl OKOJO 55 00.%
OTJIMIBKH.

» BriOupass xummyeckuit cocraB kenesnoil marpunbsl Fe-15Cr-0,8C-2Mn-0,7Si B

OTJMBKE, (PUKCUPOBAIH BAJIOBOE COAEPIKAHNE YIIIEPO/ia B CILIABE.
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* BajoBbiM copep:kaHieM yriepoja B CIIaBe YCTaHABIMBAJIM TapaMeTphl 3aTBEpAeBaHus
(TemmiepaTypel JHKBUAYCAa W CONUAYyCa) CIUIaBa. TemmepaTypa JIMKBHAYCa, B CBOK OdYepenb,
ompenesiyia KOHEYHOe COZIeprKaHie MEPBUYHBIX KapOUIOB B MUKPOCTPYKTYpE.

* Hcrone3yst naHHple B Tabnuume 2 B KAuyeCTBE MCXOAHOH TOYKH JUISL TTOJYyYEHHS
SKCIEPUMEHTANBHON OTJIIMBKH, MHUKPOCTPYKTYPHbBIE NPU3HAKH 3SKCIIEPUMEHTAIBHOW OTIUBKU
KOJINYECTBEHHO OTPENENSUIN U CPABHUBAJIHU C JKEJATeIbHBIMU MPU3HAKaMu B Tabnure 2.

* B nponecce urepauun OCyIleCTBISUIM TOHKOE PETyJHPOBAHHUE BAaJOBOIO XMMHUYECKOIO
COCTaBa IOCJIEAOBATENbHBIX OTJIIMBOK Il YCTAHOBJIEHHUS KOHEUYHOIO BaJIOBOTO XMUMHYECKOIO

COCTaBa, IMpPOSBISIIOINETO JKeJaTelbHble MUKPOCTPYKTYpHble mpusHaku ¢ur. 1, kak

>
NPOMJLTIOCTPUPOBAHO NMPUMEPOM Ha ¢ur. 2.

Uro kacaercs MOCIEAHEH pacTPOBOM TOUKH, OIMperesieHHe HeOOXOIMMOro BaJIOBOTO
XUMHUYECKOrO COCTaBa ISl TOJIyYeHUs OOpaslOB C JKEJNIE3HOW MAaTpULEH ¢ COomep:KaHueM
PacTBOPEHHOIO B MaTpHlie Xpoma nopsaaka 15 mac.% mnpu temneparype OKpy:Karoleil cpensl,
noTpeOOBaJI0 MPOBENECHUsI OLEHKH COAEPIKAaHHUS XPOMa Mepel OXJIAKICHUEM A0 TeMIIePaTyphbl
oKkpyxarommen cpenpl. I1ockonapKy npsiMoe U3MEpEeHHe NPU JaHHOW TemIepaTypbl HE SIBISAETCS
BO3MOJKHBIM, H3MEPEHUS] OCYIIECTBISUIN MOCPEACTBOM OOpabOTKH PacTBOPOM OOpasLOB INpH
1200°C ¢ mocnenyromuM OBICTPBIM OXJIAXKIEHHUEM BOAOH JO TEMIIEPaTyphbl OKPYIKArOLIeH
cpenbl. Jta 00paboTKa COXpaHsla XpOM B PacTBOpPE, W 3aTeM MOXHO ObUIO ONpenensThb
MaKCHMaJIbHOE JIOCTH)KUMOE CONIEep’KaHHE BJIEMEHTApHOIO XpPOMa B JKEeJIe3HOH Marpulle B
COCTOSIHUH TIOCJIE JIUThSI.

IToMuMO BBIIIEYNOMSHYTOTO 3KCIIEPUMEHTAIBHOIO IMPOEKTA, 3asBUTENb MOJYYUI Psif
OTJIMBOK B COOTBETCTBHM C HACTOSIIIUM H300pETEHHEM M MCCIIECNOBAJT yYKa3aHHbIC OTJIUBKU B
MPOM3BOICTBEHHBIX UCIIBITAHUSX, IPUYEM HEKOTOPBIE U3 HUX ObUIH 3aBEPLICHBI U OLICHEHBI.

OTnuBKM TMONyYald B COOTBETCTBUM CO CTAHAAPTHON NpoLeaypod 3asBUTeNs AJis
BBICOKOXPOMUCTBIX OeJbIx 4yryHoB. [Ipouenypa mpeacrasisier coOoi mporece Monu(puKaum,
PaCKpBITBI B CeMENCTBE MaTeHTOB-aHanoros, Bkirovas mareHT CIIIA Ne 5803152. Onucanmue
nanHoro mareHta CIIJA BKJIIOYEHO B HACTOALIUI AOKYMEHT IIOCPEICTBOM IepeKpeCcTHOMN
ccpuikd. OTJIMBKH MOJYYAIH M3 IUIABOK Maccoi OT 1 10 3 TOHH ¢ BBIOPAHHBIMU BaJOBBIMU
XHMHMUYECKUMHU CcoOcTaBamu. TemmepaTypsl pas3siMBKU HaxOAWJINCHh B auanasoHe ot 1350 mo
1450°C. OtnuBKU BBIAEPKUBAIU JJIsl €CTECTBEHHOTO OXJIAXKACHUS B COOTBETCTBYOIIHMX
ouTerHbIX  (opmax. OTIMBKH MOIABEprajvd TepMHUYECKOH o00paboTke B 3aBUCUMOCTH OT
KOHKPETHOTO IPUMEHEHHUs B IPOU3BOJICTBEHHBIX UCTIBITAHUSIX.

OnHy u3 cepuil NPOW3BOACTBEHHBIX MCIIBITAHUNM OCYLIECTBJISNIM C KOMIIOHEHTaMU
pabodero koyieca u ymopHOH ropyioBuHbl Hacoca 1SOMCU 3asiBuTens B CXeMme IOMOIA,

SKCIUTyaTHPYeMOi ropHOI0ObIBarOIIeH KoMIaHuel. McrbITanre oCyIecTBsuid B TeueHue 1766
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4acOB, IPUYEM CKOPOCTb H3HOCA OLEHUBAIM M CPaBHUBAIM CO CKOPOCTSIMH H3HOCA
BBICOKOXPOMHCTOTO O€JIOro 4yryHa, MUCIOJIb3yEMOrO B HACTOSINEE BPEMs B HACOCE TAKOTO JKe
THIA B TAKOH K€ CXE€Me ITOMOJIA.

JIpyryro cepHio MCIBITAHUN OCYLIECTBIISUIM, UCTIONB3Ysl KOMIIOHEHTHI pa0odero koJjeca,
YIIOPHOH TOPJIOBUHBL, (PYyTEPOBKU KOPITyca U CiUpasibHON kamepbl Hacoca 15S0MCU 3asiBurens B
CXeMe TIOMOJIa, JKCIUTyaTHPyeMOH Ipyrod ropHomoObBaromell kommaHued. Mcmbiranue
ocywecTsisian B TedeHue 4100 gacos, mpuyeM CKOPOCTb U3HOCA OLIEHUBAIN U CPABHUBAIH CO
CKOPOCTSIMH M3HOCA BBICOKOXPOMHCTOTO OEJIOro 4yryHa, HCHOJIb3yEeMOro B HACTOSIIIEE BpeMs B
HACcOCe TAKOro >K€ TUIA B TAKOM XKe CXeMe ITOMOJIA.

Huxe B Tabnuue 3 mpencraBieH MOKPbIM XUMHYECKHI aHAIN3 BAJOBOTO XUMHUYECKOTO

COCTaBa, UCIIOJIB3YEMOTO IJIS IMOJTYUCHUS OTJIMBOK B OAHOM M3 MPOU3BOACTBECHHBIX HUCTIBITAHUIM.

Ta6auua 3. Mokpblii XUuMHYEeCKHH aHATH3
DJIeMEHT Cr C Mn Ni Si Fe
Mac.% 37,5 4.4 2,0 1,7 0,43 OcraTtok

AHanu3 OCYLIECTBIISUIHA, MCIONB3Ysi MOIU(UIIUPOBAHHbIE 00paslbl, U, TAKUM 00pa3om,
NepBOHAYANbHASL OTJIUBKA CoOnAepkana mnpudausutesbHo Ha 1 mac.% MeHblne XpoMa u
npubmu3uTenbHo Ha 0,1 Mac.% MeHblne yrieposa.

Ha ¢ur. 3 nmpencrasneno nonydennoe meronomM COM m3o00pakeHHe HMCCIEIOBAHHON
OTJMBKH B TaKOM >K€ TEPMHYECKOM COCTOSIHUH, KaK TPHU TMPOU3BOJACTBEHHOM HCIIbITAHUH,
MOJIYYEHHOH M3 BaJIOBOIO XMMHYECKOTO COCTaBa, MpHUBeNeHHOro B Tadmuue 3. M3o0pakeHue
NPEACTABIISIET PACHpeesIeHue MEPBUYHBIX U 3BTEKTUYECKUX KapOHWIOB B KEJE3HOW MaTpHIe.
CornacHo ouLeHKe, uccienyemast OTJIMBKa (U, TAKMM 00pa3oM, OTJIMBKA I MPOU3BOACTBEHHOTO
ucnbiTanusa) copepxkana 18 00.% »sBrexkTHueckux kapOoumoB xpoma, 28 00.% mnepBHYHBIX
kapOunos, 2-3 00.% BropuuHbX kKapounos u 12-16 mac.% Cr, pacCTBOPEHHOTO B MaTpPHLIE.

OOHapy KeHO, YTO CKOPOCTh U3HOCA B MPOM3BOICTBEHHOM HCHBITAHUM COCTaBisuia 0,3-
0,4 wmM/cyTku. OTO mpencraBisier coboit  yaydmenne Ha 40% 1O CpaBHEHHIO C
BBICOKOXPOMHCTBIM O€JIBIM YYT'YHOM, HCTIOJb3YEMBbIM B HACTOSIIEE BPEMsI B HACOCE TAKOTO K
THIA B TaKOH ke cxeme rnomosna. C mpakTUYecKOl TOUYKHU 3PEHHUs, KOTAA OTIUBAIOT (PaKTHUECKUE
u37enusl B JITEeHHbIe (QOPMBI B JINTEHHOM NPOHM3BOACTBE, HEOOXOAMMO YYHUTHIBATH BIIHMSHUE
YCIIOBHSI OXJIAXKAECHUS HA MHUKPOCTPYKTYPY OTJIIMBOK H CTENEHb, B KOTOPOH XpOM H Apyrue
3JIEMEHTBI OyIyT OCAXKAATbCS M3 pacTBOpa. B KOHTEKCTE KOHIEHTPALMU XpOMa pa3jIndHbIe
KOJINYECTBA XpoMa OyAyT OCaXIaThCsl U3 PACTBOPA NPU OXJAKICHUH OTJIMBKH B JIMTEHHOU

dbopMe N0 TeMIepaTypbl OKPYKAIOMIEH Cpelbl B 3aBHCHMOCTH OT TEPMUYECKOTO MNpoduis
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auTedHOW (QOpMBI M pa3Mepa OTJIMBKA. JTO HEOOXOAMMO YYHUTHIBATH IPH OMNpPEIAEIEHUH
BAJIOBOTO XMMHYECKOI0 COCTaBa, TPeOyeMOro IJisl MONYYeHHs JKEJIE3HOH MaTpPHUIbl, UMEIOIIeH
3a/laHHOE COJEepKaHME PACTBOPEHHOrO B MaTpuile Xpoma mopsinka 15 mac.% (unmm gpyroe
3a/laHHOE COZIep KaHue) IPU TEMIIEPATYPE OKPYIKAFOIIEH Cpebl.

Kpowme Toro, cnenyer oTMETUTh, YTO B CTAHAAPTHOM JIMTEHHOM MPOU3BOICTBE OTJIMBKU
U3 CIUIaBa MOXKHO TOABEPraTh MOCIENYIOLIel TepMHuecKod oOpaloTke, mpouenypa KOTOpoi
npeaycMaTrpuBaeT, Hanpumep, HarpeBaHue 10 950-1050°C, BeimepkuBaHUE TIpU JaHHOMH
TeMIepaType B TeueHHe 4-6 4acoB M BO3IYLIHOE OXJIAXKAECHUE 0 TEMIIEPATYPhl OKPY KAIOIIEH
cpenpl. B arolf mpouemype TepMuUYeckoi OOpaOOTKH TBEPAOCTb JKEJIE3HOW MaTpHIIbI
yBennuuaercsa Ha 100-200 equany bpunesis no cnenyrmuM npuyruHam:

(a) BTOpHYHOE 3aTBEpAECBAHNUE MOCPEACTBOM OCAKIEHHs BTOPUYHBIX KapOHIOB XpoMa B
JKEJIe3HOM MaTpulle, AecTabUIN3aLHsl OCTATOYHOIO ayCTEHUTA B XKEJIE3HON MaTpulle; U

(b) mocnenyrouee mpeBpaineHue JIFOO0ro 00eTHEHHOTO XPOMOM ayCTEHHUTa B MAPTEHCUT
B JK€JIE3HON MaTpHLle NPU OXJIAXKIEHUH O KOMHATHON TeMIIEpaTyphl.

CornacHo oueHkaMm, npu 0Opa3OBaHUM OCAaJKa BTOPUYHOTrO KapOuaa XpoMa B TEUCHUE
Tako TepMuueckoi obpabotku mpu 950-1050°C ymeHbIIeHHE CONEpXKaHUS SJIEMEHTapHOIrO
XPOMa, PACTBOPEHHOT'O B JKEJIE3HON MaTPUIIbl, COCTABJISET BIJIOTH 10 3 Mac.%.

B BapuaHTBI OCYLIECTBIECHHS] HACTOSINETO W300pETeHMs, ONHMCAHHbIE B OTHOIIEHHH
¢uryp, Moryt ObITb BHECEHbI MHOTOYHCJICHHbIE Momudukaipu 0e3 OTKJIOHEHUS OT HIEH U
BBIXOJIa 32 MpeieNbl 00beMa HACTOSIIIEero H300peTeHus!.

Uckmrovass cnydan, B KOTOPBIX HHBIE YCJIOBUSI TPEOYIOTCS MO KOHTEKCTY BCJIEICTBHE
ONpeneneHHon (QOpPMyJMPOBKM WM HEOOXOOUMOro CMBICHA, B cieayiomed dopmyne
n300pEeTeHNs U B MPEAIIECTBYIOLIEM OMUCAHUN N300PETEeHUs CIOBO "BKIIFOYATh B ce0s" MM ero
BApPHUAHTBI, TakWe Kak "BKJIOuHaer B ce0s" win "BKIIOYAKOLMA B ceOs", HCIONB3YIOT B
UHKJIO3UBHOM CMBICJIE, T. €. ONPENeNsOT TNPUCYTCTBHE YKA3aHHBIX MPU3HAKOB, HO HE
UCKJIIOYAIOT TPUCYTCTBHE WJIM BBEACHUE JIONOJHUTENBbHBIX TPU3HAKOB B Pa3HOOOpa3HbIE

BapUAHTHI OCYIIECTBIEHHUS HACTOSIIIIETO H300peTEeH s
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POPMYJIA U3OBPETEHUA

1. OTnuBKa 3a3BTEKTUYECKOTO OEJIOro YyryHa, KOTOpasi B COCTOSIHUHU TOCIIE JINThSI IMEET
MHUKPOCTPYKTYPY, BKJIFOHAIOIIYIO B ce0sl JKENEe3HYI0 MaTpHIy, KoTopas comepkut 12-20 mac.%
XpOMa, PacTBOPEHHOTO B MAaTpHIlE, 3BTEKTUYECKHE KapOWIbl XpoMa, AMUCIEPTHPOBAHHBIC B
MaTpulle, MepBUYHbIE KapOWAbl XpOMa, IHUCHEPTHPOBAHHBIE B MATpHUIE, U HEOOS3aTENbHO
BTOPUYHbIE KapOWIbI, TUCIEPTUPOBAHHBIE B MAaTPULE, NPUYEM OSBTEKTUYECKHE KapOUbI
cocTaBysArOT 15-25 00.% oTnuBKHM, mepBHUHBIE KapOHIbl cocTaBisoT 25-35 00.% oTnuBKkH, a
KOTJIa MPUCYTCTBYIOT BTOPUYHbIE KapOUIIbl, OHH COCTABIISIIOT BILIOTH 10 6 00.% OTIMBKH.

2. OtnuBka 1o 1. 1, B KOTOPOH MaccoBO€ COOTHOIIEHHE XPOMa U YIJIEpPOAa COCTABISAET
Oonee yem 7:1 u menee yem 9,25:1.

3. OtnuBka mo n. 1 i 1. 2, B KOTOPOH 3BTEKTHYECKHE KapOH/Ibl, MEPBUYUHBIE KapOHIBbL,
Y BTOpUYHbIE KapOuabl NpencTaBisitoT codor kapouast M7Cs (rrne "M" Bkiouaet B ceds Cr, Fe
u Mn).

4. OtnuBKa 1o 1. 3, B KOTOPOH Kakablil u3 sBTekTH4eckux kapounos (Cr,Fe,Mn)-C; u
nepBu4HbX Kapounos (Cr,Fe,Mn);Cs comepxxut 50-70 mac.% Cr, 8,5-8,9 mac.% C u 0,5-5,0
mac.% Mn.

5. OtnuBka mo 1. 3, B KOTOPOH Kaxablid U3 sBTeKTHUecKuX kapoumos (Cr,Fe Mn);C; u
nepBuuHbx kapounos (Cr,Fe,Mn);Cs comepsxut 55-65 mac.% Cr, 8,5-8,9 mac.% C u 0,5-5,0
mac.% Mn.

6. OtnuBKa Mo JHOOOMY M3 MPENLIECTBYIOIIUX MYHKTOB, B KOTOPOH JKeJle3Has MaTpULa
conepxut 12-20 mac.% Cr, 0,2-1,5 mac.% C u 1,0-5,0 mac.% Mn.

7. OtnuBKa Mo JFOOOMY M3 MPENLIECTBYIOIIUX MyHKTOB, B KOTOPOH JKeJle3Has MaTpULa
conepxut 14-16 mac.% Cr, 0,3-1,2 mac.% C u 1,0-5,0 mac.% Mn.

8. OtnuBka no M000My M3 MPEIIIECTBYIOLUINX MYHKTOB, B KOTOPOH JKeJIe3HAs MaTpHUIA
conepxut 13-17 mac.% Cr, pacTBOPEHHOTO B MaTPHIIE.

9. OTnuBKa MO JFOOOMY M3 MPENLIECTBYIOIUX MMyHKTOB, B KOTOPOH JKeJIe3Hask MaTpULa
conepxut 15 mac.% Cr, paCTBOPEHHOT'O B MaTPULIE.

10. OrnuBka no ar000My U3 IPEAIIECTBYIOLINX MYHKTOB, KOTOpast conepkuT 25-30 00.%
nepBUYHBIX KapOumos, 15-20 00.% 3BTeKTHYECKHX KapOHIOB U BIUIOTH 10 6 00.% BTOPHUYHBIX
KapOumoB.

11. OrnuBka no ar000My U3 IPEAIIECTBYIOLINX MYHKTOB, KOTOpast conepkuT 25-28 00.%
nepBUYHBIX KapOumos, 17-20 00.% 3BTeKTHYECKHX KapOHIOB U BIUIOTH 10 6 00.% BTOPHUYHBIX

KapOumoB.
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12. OrnuBka mo JrOOOMY M3 MPENIIECTBYIOIIUX IYHKTOB, B KOTOPOW CyMMapHOE
KOJINYECTBO HBTEKTUYECKHUX KapOUIOB U MEPBUYHBIX KApOUIOB XpOMa B COCTOSIHUU TIOCIIE JIUThS
cocrasisieT Oonee yem 45 00.%.

13. OrnuBka mo JrOOOMY M3 MPENIIECTBYIOIIUX IYHKTOB, B KOTOPOW CyMMapHOE
KOJINYECTBO HBTEKTUYECKUX KapOUIOB U NMEPBUYHBIX KApOUIOB XpOMa B COCTOSIHUU TIOCIIE JIUThS
cocrasisieT Oonee yem 50 00.%.

14. OrnuBka mo JrOOOMY M3 MPENIIECTBYIOIIUX IYHKTOB, B KOTOPOW CyMMapHOE
KOJINYECTBO HBTEKTUYECKUX KapOUIOB U NMEPBUYHBIX KapOUIOB XpOMa B COCTOSIHUU TIOCIIE JIUThS
cocrasisieT Oonee yem 35 00.%.

15. OrnuBka mo JrOOOMYy M3 MPENIIECTBYIOIIUX ITYHKTOB, B KOTOPOW CyMMapHOE
KOJINYECTBO HBTEKTUYECKUX KapOUIOB U NMEPBUYHBIX KapOUIOB XpOMa B COCTOSIHUU TIOCJIE JIUThS
cocTasiiseT MeHee ueM 55 00.%.

16. OtauBka no M00OMY M3 NMPEALISCTBYIOIINX MyHKTOB, B KOTOPOH JKeJIe3Hasi MaTpHLa
npencTaBisier OO0, B OCHOBHOM, MapTEHCHT.

17. OtnuBka no moOOMy M3 MPEALIECTBYIOLIUX MYyHKTOB, BAJIOBON XUMUYECKUH COCTaB
koTopoii cogepxut 30-40 mac.% Cr, 3-5% C, 2-3% Mn, 0,1-1% Si, u octatok cocrasisitor Fe u
Hen30e)KHbIe TIPUMECH.

18. OOopynoBaHHe, HCMONB3yeMOE B TOpHOMepepadaThIBAOMIEH MPOMBILILICHHOCTH,
TaKOE KaKk KOMIIOHEHTbl HACOCOB, KOTOpble COAEpP)KaT OTJIUBKY 1O JEOOOMYy W3
NPEAIIECTBYIOLINX MyHKTOB, IIe Ha 000pyIOBaHHUE BO3AEHCTBYET KaKOH-muO0 onuH uiu Oosee
yeM OIMH (PaKTOp M3 CHUIBHOTO a0pasMBHOTO, YOAPHOTO, 3PO3UOHHOTO U KOPPO3UOHHOTO
U3HOCA.

19. ObGopynoBanue no m. 18, B KOTOPOM OTJIMBKA HAaXOOUTCS B COCTOSIHUU IIOCJ]IE
TepMU4ecKol 00paboTKH, U B KOTOPOM BCJIEICTBHE TEPMHUECKONH 00pabOTKH MUKPOCTPYKTYpa
uMeeT (a) MEHBIIYK) KOHLIEHTpALMI0 Xpoma B pactBope, (b) MeHbImii 00beM MaTpulbl, (C)
OJITMHAKOBBIE KOHLEHTPALIMU NEPBUYHBIX KapOUIOB M SBTEKTUYECKUX KapOunoB u (c) OonbLImii
00BeM BTOPUYHBIX KapOUIOB.

20. ObopynoBanue 1o 1. 19, B KOTOPOM KOHLIEHTPALHSI XpOMa B PACTBOPE B TEPMHUUECKU
00paboTaHHOM OTIIMBKE COCTABIISIET MO MeHbIel Mepe 12 mac.%.

21. O6opynosanue no 1. 19 wimm 1. 20, B KOTOPOM KOHLIEHTPAaLHUs XpOMa B PacTBOPE B
TepMHUYecKr 00pabOTaHHOM OTJIHMBKE cocTaBisieT MeHee yeM 20 mac.%.

22. Crioco® mony4eHust OTJIMBKY 10 JrobomMy u3 m. 1-17, mpenycMaTpuBarOLIMil CTaauH,
Ha KOTOPBIX:

(a) mony4aroT pacriaB BBICOKOXPOMUCTOTO CIUIaBa OeJIoro 4yryHa,
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(b) BRUIMBAIOT pACIUIABICHHBIH CIUIaB B JIMTEHHYIO (GOPMY H TONYYAOT OTJIHUBKY
3a3BTEKTUYECKOro O€eJoro 4YyryHa, HMMEIOIIEr0 MHUKPOCTPYKTYPY, BKIFOYAKOIIYI0 B cels
JKEJIE3HYI0 MaTpuly, kKoTopasi comepxkuT 12-20 mac.% Xpoma B pacTBOPE, 3BTEKTUUYECKHE
KapOuabpl XpoMma, OUCIEPTUPOBAaHHBIE B  MaTpPUIle, [EPBUYHbIE KapOWOBl  Xpoma,
IUCTIEPTUPOBAHHBIE B MAaTpPUIle, U HEOOSA3aTENbHO BTOPHYHBbIE KapOWABI, TUCHIEPTHPOBAHHBIC B
MaTpHLe, MPUYEM 3BTEKTUYECKHE KapOWIbl COCTaBISIOT 15-25 00.% OTIMBKM, MEepBUYHBIE
KapOuabl cocTaBisAoT 25-35 00.% OTIMBKH, U BTOPHUYHBIE KapOWUABI COCTABIAIOT BIUIOTH 10 O
00.% OTJIMBKM B COCTOSIHUU TIOCJIE JIUThSI.

23. CnnaB Oenoro 4yryHa, UMEIOIINNA CIeIYIOIHA BaJIOBOW XUMHUYECKUH cocTas: 35-40
mac.% Cr, 4-5 mac.% C, <4 mac.% Mn, <1,5% Si, npuuem octaTok cocTaBisifOT Fe u mpumecH.

24. Cnnas no 1. 23, B kotopoM Maccooe cootHomenne Cr u C cocrasisier Oonee ueM
7:1 u meHee uem 9,25:1.

25. CnaB o m. 23 iy 1. 24, B BaJJIOBOM XMMHUYECKOM COCTABE€ KOTOPOTO KOHLIEHTPALIUs
C cocrasisier 6oiee yem 4,3 mac.%.

26. CraB mo moOoMy u3 mm. 23-25, B BaJOBOM XHMHUYECKOM COCTaBe KOTOPOTO
koHueHTpauus C cocrapnsier Mmenee uem 4,7 mac.%.

27. CrmnaB mo moOoMy u3 mm. 23-26, B BaJOBOM XHMHUYECKOM COCTaBe KOTOPOTO
KOHLeHTpauust Mn cocrasisier Oonee ueM 1 mac.%.

28. CmaB mo jrobomy u3 nm. 23-27, B BajJOBOM XHMHYECKOM COCTaBe KOTOPOTO
KOHILIeHTpaLus Mn cocrasisieT MeHee 4eM 3 mac.%.

29. CmnaB mo jrobomy u3 nm. 23-28, B BaJOBOM XHMHYECKOM COCTaBe KOTOPOTO
KoHLeHTpauus Si cocrapisier Obonee yem 0,5 mac.%.

30. CmnaB mo mobomy u3 mm. 23-29, B BaJOBOM XHMHYECKOM COCTaBE€ KOTOPOTO

KOHIIeHTpauus Si cocrasisier MeHee yeM | mac.%.



POPMYJIA U3OBPETEHHUSA., USMEHEHHAA B COOTBETCTBHUHU CO CT. 34 PCT

1. OTnuBKa 3a3BTEKTUYECKOTO OEJIOro YyryHa, KOTOpasi B COCTOSIHUHU TTOCIIE JINThSI IMEET
MHUKPOCTPYKTYPY, BKJIFOYAIOIIYIO B ce0sl JKENEe3HYI0 MaTpHIy, KoTopas comepkut 12-20 mac.%
XpOMa, PacTBOPEHHOTO B MATpHIlE, 3BTEKTUYECKHE KapOWIbl XpoMa, AMUCIEPTHPOBAHHBIC B
MaTpulle, MepBUYHbIE KapOWAbl XpOMa, IHUCIEPTHPOBAHHBIE B MATpHUIlE, U HEOOS3aTENbHO
BTOPUYHbIE KapOWIbL, TUCIEPTUPOBAHHBIE B MATPULE, NPUYEM OSBTEKTUYECKHE KapOHUbI
cocTaBysAOT 15-25 00.% oTnuBKHM, mepBUUYHBIE KapOHIbI cOCTaBisOT 25-35 00.% oTnuBKH, a
KOTJIa MPUCYTCTBYIOT BTOPUYHbIE KapOUIbl, OHU COCTABJISIIOT BILIOTH 10 6 00.% OTIMBKH.

2. OtnuBka 1o 1. 1, B KOTOPOH MaccoBO€ COOTHOIIEHHE XPOMa U YIJIEpPOAa COCTABISAET
Oonee yem 7:1 u menee yem 9,25:1.

3. OtnuBka no n. 1 i 1. 2, B KOTOPOH 3BTEKTHYECKHE KapOH/Ibl, MEPBUUHBIE KapOHIbL,
Y BTOpHYHbIE KapOuabl NpencTaBisitoT codor kapouast M7Cs (rme "M" Bkiouaer B ceds Cr, Fe
u Mn).

4. OrnmBKa Mo 1. 3, B KOTOPOM Kakablil u3 3BTekTHyecknx kapounos (Cr,Fe,Mn);Cs u
nepBu4HbIX Kapounos (Cr,Fe,Mn);Cs comepxxut 50-70 mac.% Cr, 8,5-8,9 mac.% C u 0,5-5,0
mac.% Mn.

5. OtnuBka 1o 1. 3, B KOTOpOH KaxIblid 3 sBTeKTHUecKuX kapoumos (Cr,Fe,Mn);C; u
nepBuuHbx kapounos (Cr,Fe,Mn);Cs comepsxut 55-65 mac.% Cr, 8,5-8,9 mac.% C u 0,5-5,0
mac.% Mn.

6. OtnuBKa Mo JFOOOMY M3 MPENLIECTBYIOIUX MYyHKTOB, B KOTOPOH JKeJle3Hash MaTpULa
conepxut 12-20 mac.% Cr, 0,2-1,5 mac.% C u 1,0-5,0 mac.% Mn.

7. OtnuBKa Mo JFOOOMY M3 MPENLIECTBYIOIIUX MyHKTOB, B KOTOPOH JKeJe3Hask MaTpULa
conepxut 14-16 mac.% Cr, 0,3-1,2 mac.% C u 1,0-5,0 mac.% Mn.

8. OtnuBka no M000My M3 MPEIIIECTBYIOLUINX MYHKTOB, B KOTOPOH JKeJIe3HAs MaTpHUIA
conepxut 13-17 mac.% Cr, pacTBOPEHHOTO B MaTPHIIE.

9. OTnuBKa Mo MFOOOMY M3 MPENLIECTBYIOIUX MMyHKTOB, B KOTOPOH JKeJIe3Hash MaTpULa
conepxut 15 mac.% Cr, paCTBOPEHHOT'O B MaTPHULIE.

10. OrnuBka no ar000My U3 IPEAIIECTBYIOINX MYHKTOB, KOTOpast conepkuT 25-30 00.%
nepBUYHBIX KapOumos, 15-20 00.% 3BTeKTHYECKHX KapOHIOB U BIUIOThH 10 6 00.% BTOPHUYHBIX
KapOuIoB.

11. OrnuBka no 1r000My U3 IPEAIIECTBYIOIINX MYHKTOB, KOTOpast conepkuT 25-28 00.%
nepBUYHBIX KapOumos, 17-20 00.% 3BTeKTHYECKHX KapOHIOB U BIUIOTH 10 6 00.% BTOPHUYHBIX

KapOumoB.



12. OrnuBka mo JrOOOMY M3 MPENIIECTBYIOIIUX IYHKTOB, B KOTOPOW CyMMapHOE
KOJINYECTBO HBTEKTUYECKHUX KapOUIOB U MEPBUYHBIX KApOUIOB XpOMa B COCTOSIHUU TIOCIIE JIUThS
cocrasisieT Oonee yem 45 00.%.

13. OrnuBka mo JrOOOMY M3 MPENIIECTBYIOIIUX IYHKTOB, B KOTOPOW CyMMapHOE
KOJINYECTBO HBTEKTUYECKUX KapOUIOB U NMEPBUYHBIX KApOUIOB XpOMa B COCTOSIHUU TIOCIIE JIUThS
cocrasisieT Oonee yem 50 00.%.

14. OrnuBka mo JrOOOMY M3 MPENIIECTBYIOIIUX IYHKTOB, B KOTOPOW CyMMapHOE
KOJINYECTBO HBTEKTUYECKUX KapOUIOB U NMEPBUYHBIX KapOUIOB XpOMa B COCTOSIHUU TIOCIIE JIUThS
cocrasisieT Oonee yem 35 00.%.

15. OrnuBka mo JrOOOMYy M3 MPENIIECTBYIOIIUX ITYHKTOB, B KOTOPOW CyMMapHOE
KOJINYECTBO HBTEKTUYECKUX KapOUIOB U NMEPBUYHBIX KapOUIOB XpOMa B COCTOSIHUU TIOCJIE JIUThS
cocTasiiseT MeHee ueM 55 00.%.

16. OtauBka no M00OMY M3 NMPEALISCTBYIOIINX MyHKTOB, B KOTOPOH JKeJIe3Hasi MaTpHLa
npencTaBisier OO0, B OCHOBHOM, MapTEHCHT.

17. OtnuBka no moOOMy M3 MPEALIECTBYIOLIUX MYyHKTOB, BAJIOBON XUMUYECKUH COCTaB
koTopoii cogepxut 30-40 mac.% Cr, 3-5% C, 2-3% Mn, 0,1-1% Si, u octatok cocrasisitor Fe u
Hen30e)KHbIe TIPUMECH.

18. OOopynoBaHHe, HCMONB3yeMOE B TOpHOMepepadaThIBAOMIEH MPOMBILILICHHOCTH,
TaKOE KaKk KOMIIOHEHTbl HACOCOB, KOTOpble COAEpP)KaT OTJIUBKY 1O JEOOOMYy W3
NPEAIIECTBYIOLINX MyHKTOB, IIe Ha 000pyIOBaHHUE BO3AEHCTBYET KaKOH-muO0 onuH uiu Oosee
yeM OIMH (PaKTOp M3 CHUIBHOTO a0pasMBHOTO, YOAPHOTO, 3PO3UOHHOTO U KOPPO3UOHHOTO
U3HOCA.

19. ObGopynoBanue no m. 18, B KOTOPOM OTJIMBKA HAaXOOUTCS B COCTOSIHUU IIOCJ]IE
TepMU4ecKol 00paboTKH, U B KOTOPOM BCJIEICTBHE TEPMHUECKONH 00pabOTKH MUKPOCTPYKTYpa
uMeeT (a) MEHBIIYK) KOHLIEHTpALMI0 Xpoma B pactBope, (b) MeHbImii 00beM MaTpulbl, (C)
OJITMHAKOBBIE KOHLEHTPALIMU NEPBUYHBIX KapOUIOB M SBTEKTUYECKUX KapOunoB u (c) OonbLImii
00BeM BTOPUYHBIX KapOUIOB.

20. ObopynoBanue 1o 1. 19, B KOTOPOM KOHLIEHTPALHSI XpOMa B PACTBOPE B TEPMHUUECKU
00paboTaHHOM OTIIMBKE COCTABIISIET MO MeHbIel Mepe 12 mac.%.

21. O6opynosanue no 1. 19 wimm 1. 20, B KOTOPOM KOHLIEHTPAaLHUs XpOMa B PacTBOPE B
TepMHUYecKr 00pabOTaHHOM OTJIHMBKE cocTaBisieT MeHee yeM 20 mac.%.

22. Crioco® mony4eHust OTJIMBKY 10 JrobomMy u3 m. 1-17, mpenycMaTpuBarOLIMil CTaauH,
Ha KOTOPBIX:

(a) mony4aroT pacriaB BBICOKOXPOMUCTOTO CIUIaBa OeJIoro 4yryHa,



(b) BRUIMBAIOT pACIUIABICHHBIH CIUIaB B JIMTEHHYIO (GOPMY H TONYYAOT OTJIHUBKY
3a3BTEKTUYECKOro O€eJoro 4YyryHa, HMMEIOIIEr0 MHUKPOCTPYKTYPY, BKIFOYAKOIIYI0 B cels
JKEJIE3HYI0 MaTpuly, kKoTopasi comepxkuT 12-20 mac.% Xpoma B pacTBOPE, 3BTEKTUUYECKHE
KapOuabpl XpoMma, OUCIEPTUPOBAaHHBIE B  MaTpPUIle, [EPBUYHbIE KapOWOBl  Xpoma,
IUCTIEPTUPOBAHHBIE B MAaTpPUIle, U HEOOSA3aTENbHO BTOPHYHBbIE KapOWABI, TUCHIEPTHPOBAHHBIC B
MaTpHLe, MPUYEM 3BTEKTUYECKHE KapOWIbl COCTaBISIOT 15-25 00.% OTIMBKM, MEepBUYHBIE
KapOuabl cocTaBisAoT 25-35 00.% OTIMBKH, U BTOPHUYHBIE KapOWUABI COCTABIAIOT BIUIOTH 10 O
00.% OTJIMBKM B COCTOSIHUU TIOCJIE JIUThSI.

23. CnnaB Oenoro 4yryHa, UMEIOIINNA CIeIYIOIHA BaJIOBOW XUMHUYECKUH cocTas: 35-40
mac.% Cr, 4-5 mac.% C, <4 mac.% Mn, <1,5% Si, npuuem octaTok cocTaBisifOT Fe u mpumecH.

24. Cnnas no 1. 23, B kotopoM Maccooe cootHomenne Cr u C cocrasisier Oonee ueM
7:1 u meHee uem 9,25:1.

25. Cmnas o . 23 wnu 1. 24, B BAJIOBOM XUMHYECKOM COCTaBE€ KOTOPOTrO KOHIIEHTPALIUs
C cocrasisier 6oiee yem 4,3 mac.%.

26. CraB mo moOoMy u3 mm. 23-25, B BaJOBOM XHMHUYECKOM COCTaBe KOTOPOTO
koH1eHTpauus C cocrasnsier MeHee 4eM 4,7 mac.%.

27. CrmnaB mo moOoMy u3 mm. 23-26, B BaJOBOM XHMHUYECKOM COCTaBe KOTOPOTO
KOHIeHTpauus Si cocrasisier 6osee yem 0,5 mac.%.

28. CruiaB 1o jio0oMy u3 M. 23-27, B BaJIOBOM XUMHYECKOM COCTaBe KOTOPOTO

KOHIIeHTpauus Si cocraBisier MeHee yeM | mac.%.
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