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OCOBEHHOCTH ®A30BO-CTPYKTYPHBIX IIPEBPAIIIEHUTII ITPH
OXJIAZKJIEHNH XPOMHUCTBIX CTAJIEM JUISI THCTPYMEHTA TOPSTYEI
JE®OPMALINA

Hucmumym uepnoii memannypeuu HAH Yxpauns

BersiBiIeHBI 0COOCHHOCTH (ha30BO-CTPYKTYPBIX MPEBPAIICHUH XPOMHCTHIX CTallel
npu  oxnaxzaeHuu. IloctpoeHa — TepMoOKHMHeTHYecKas ~— AMarpaMMa  pacraja
nepeoxjJakAEHHOro aycreHuta ctaiuu 17XSMA. YcTaHOBIEHO, YTO TeMIepaTypHbIi
HMHTEpBall pacmaja ayCTeHHTAa Ha OGHHUT COBMAJAeT C TEMIEPATYypPHBIM HHTEPBAIOM
pacmaja ayCTeHHTa Ha MApPTEHCHUT MPU OONBIIUX CKOPOCTSAX OXTAXKICHUS.

KnrodeBble ciioBa: XpOMHCTBIE CTAIH, OXJIAKAEHHEe, AyCTEHHT, JAHArpaMma
pacnajaa

Benenue. IlocranoBka 3amaun. B oOnactu Tepmuyeckoir o0paboTku
YIAY4YII€HUE TEXHOJOTHYCCKUX MPOLCCCOB BO3MOXKHBI TOJIBKO IIPpU YCJIOBUH
JOCTaTOYHO TIIOJIHOTO TPEJCTABIEHUsI 00 OCHOBHBIX XapaKTEpPUCTUKaX U
0COOEHHOCTSIX 00pabaThiBaeMbIX cIuIaBoB. OCOOCHHO Ba)KHOE 3HAYEHHE UMEIOT
CBEJICHHS O KHHETHKE IIPEBPAICHUs] MEepeoXIaXICHHOTO ayCTeHHTa, Ha
OCHOBAaHHM KOTOPBIX PEMIAIOTCS BOMPOCH MPOKAIMBAEMOCTH, PEKUMOB
TEPMHUYECKOH OOpaOOTKM W MEXaHWYECKUX CBOMCTB KPYIHBIX JeTaieH.
W3BecTHO, 4YTO KHHETHKA TIPEBPAMICHUN MEPEOXJIAKICHHOTO ayCTEHUTa
3aBHCUT OT OoibIIoro yucia dakTopoB. Hampumep, n3MeHeHHE XUMHUYECKOTO
cocTaBa CTalld, YCJOBHS BBIIUIABKH, PA3NHUBKH M PACKHUCICHUS, NIPUMEHsIeMas
TeMITepaTypa HarpeBa BIMSIOT Ha KHHETHUKY ero mpeBpamieHus [1]. B cBsa3m ¢
9THM BO3HHKAaeT HEOOXOJMMOCTh B YCTaHOBIEHHH OCOOEHHOCTEH (ha3oBo-
CTPYKTYPHBIX IIPEBPAILEHUN XPOMMCTBIX CTaled B MPOLECCE OXJIAXKACHUS, C
LEJIbI0 YCOBEPILIEHCTBOBAHUS PEXKUMOB HX TEPMHYECKOH 00pabOTKH.

Martepuan W MeToAMKA WcciaenoBaHmii. B pabore mpoBemeHbI
WCCIeIOBaHUsI ~ OCOOEHHOCTell  (ha30BO-CTPYKTYPHBIX — NpEBpallleHuH B
XPOMHCTBIX CTaJISIX MPH MEPUTEKTHYECKOH KPUCTAUIM3AIMN U TOCIEyIONEM
oxJaxeHun. MarepuaiaoMm mcciaeoBaHni OBLTH 00pa3Ibl XPOMHUCTEHIX CTaJeH
12X5MA, 17X5MA u 25X2M1®, wucnonb3yeMbIX s H3TOTOBIEHUS
WHCTpyMEHTa ropsiueit nepopmanuu (tabdm.1).

Ta6nuua 1. XUMHYECKHI COCTaB UCCIEIOBAHHBIX CTale

Ne CopeprxaHue IEMEHTOB, % Macc.
Cranb - - -

/i C| Si|[Mn | Ct | Ni | V| T [Mo
1 12X5MA | 0,10 | 0,29 0,27 5,01 | 0,14 | 0,058] 0,016|0,43
2 17X5MA | 0,18 | 0,34 0,42 3,76 | 0,33 | 0,006 0,008/0,42

3 [25xeM1d| 021 0,11]025 | 221 022] 031 - 0,92
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OO0pa3upl BBHIIUIABISUIMCH B JIAOOPATOPHBIX YCIOBHSX B Iedd TamMaHa,
OXJIQXKICHUE OCYLIECTBIISUIOCH B WHTEpBAJe TEMIIEPATYpP KPHCTAJUTU3ALUU C
OJIMHAKOBOM CKOPOCTBIO MOPSIKa 1,5°C/e. JeHaApuTHYIO CTPYKTYpy CTajiei
BBEIBJSUTM  TPaBJICHHEM B TOpSYEM  pacTBOpPE  MHUKpaTa  HATpUs.
Mertamtorpadgudeckiue  WCCIICAOBAHMS ~ BBINOJHEHBI  HA  MHKPOCKOII
«Axiovert 200 M MAT» npousBozctsa dpupMmer «Carl Zeissy, KOTHIeCTBCHHBIH
aHaTM3 BBIIOJHEH B mporpamMe «AxioVision 4.6.3». OmpenencHue
METaIUIOrpapUeCKIX XapaKTePUCTHK MIPOU3BOAMIN HA MOTIEPEYHBIX MITH(AaXx.
Kputnueckne toukm cramm 17X5SMA ompenensimu Ha amnatomerpe MJI-83
KOHCTpYKIMH HCTUTYyTa 4YepHOW METaJITypIrHH.

Pe3yabTaTthl ucciegoBanmii. [Ipy oxnaxaeHUN CTpyKTypooOpa3oBaHue B
cTaisix, cogepxaniux 10 0,5% C, HaunHaeTCs ¢ KpUCTaLIM3auy d—deppurta, a
ceeime 0,5% C — c¢ aycrtenuta. llpu TemmepaType COOTBETCTBYIOLIEH
neputekTHyeckoi ropusontanu HIB BMmecte cocymiecTByioT sxuakocTs (L) u
0—peppur. 3atBepmeBanue craned 12XSMA u 25X2M1® HaumHaercs ¢
KpHcTaJuIM3almMu O-peppuTa, T.K. conepkaHue yriepoxa B Hux a0 0,5 %.
Brauane 3aTBepaeBaHus JeHAPUTHI d-peppuTa pacTyT ¢ OOJIBIIONH CKOPOCTHIO,
3aTeM B pPE3yJibTaTe OTTECHEHHWS B JKHAIAKOCTH (DEPPUTOCTAOITU3IUPYIOIINX
AJIEMEHTOB TaKUX KaK XpOM, KpEMHHH, BaHAIUH, TUTAaH CKOPOCTh 00pa30BaHUS
3amennsiercs. [Ipu oxylaXXAeHUH HUXe 1210°C naunnaercs TIEPUTEKTUIECKAs
peaxiist 00pa3oBaHUS ayCTEHUTA U3 O-PeppuTa U KHUIKOCTH.

CorracHo marpaMmMme Fe-C ctaip 12X5SMA COOTBETCTBYET
nonepurektrueckoi (0,10-0,16 % C) da3oBoit 00JacTH KpHCTALIM3AINN, a
cranp 25X2M1® cootBerctByeT 3anepurektudeckoit (0,16-0,5 % C) dazoBoit
obylacT KpucTau3auud. [Ipy nepeoxiakAeHHH HIDKE MePUTEKTUYECKON
TEeMIepaTypbl HAYMHACTCS TEPUTEKTHYECKOoe NpeBpaieHue L,.+6—Fe—y—Fe,
KOTOPO€ OCYLIECTBISIETCS 32 CUET KPUCTAIUIM3AIMK ayCTEHHTa M3 KHUIAKOCTH
Loer—Yy-Fe wm momumopduoro o-Fe—y-Fe mpespamenus. Ilocie
KPHCTAJUTM3alMA CTPYKTypa BCeX cTajed aycTeHmTHas. B pabotax [2,3]
MMOKa3aHo, YTO B JOMEPUTCKTHUCCKIX CIDIaBaX B (DOPMHUPOBAHUHU ayCTEHUTHOM
CTPYKTYPBI OCHOBHYIO POJIb HrpaeT monumopdHoe —Fe—y—Fe npespamenue,
B 3all€pUTEKTHUECKUX cruiaBax — Lo.,—y—Fe.

OTaMYUTENbHONH OCOOEHHOCTHIO TepuTeKTHdIeckoi peaknnu B Fe—C—Cr
CIUTaBax SIBJISETCS OJIM30CTh XMMHYECKOTO COCTaBa MCXOAHOTO O—deppura u
oOpasyrorerocst ayctenuta. B monepurekrndeckux cransix (0,10-0,16% C),
KOTOphIM OTHOCUTCS 12X5MA, cBbilie 65% aycreHuta oOpasyeTrcsi Mo
noJMMOp(HOMY MexaHHW3My. 3aTBepJcBaHHME CTald C 00pa3oBaHUEM
AyCTCHUTHOW CTPYKTYPBI OCYIICCTBIISICTCS 110 PEAKITHSIM:

L — 3-Fe + Lo )]
Loe; + 0-Fe —y-Fe + 6-Feg; 2)
6-Fe,er — v-Fe (3)

OCTaToOYHOM KHUIKOCTH B 3THX CIrIaBax Mano. OHa sBisieTcss 000raméHHon
JISTUPYIOIIMMHK JJIEMEHTaMH M BSI3KOH, a TakKe COCPEJOTOYCHAa B KaHAIax,
KOTOpPBIE  HAXOAATCS TOJ  BBHICOKMMH  HANPSOHKCHUSMH, CO3IAaHHBIMH
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MHOT'OYHCICHHBIMUA TPAaHUIIAMU JCHIPUTHBIX 3EPEH, U HE CIOCOOHOMN OBICTPO
NepeABUraThbCd M «3aJICYUBATL» IYCTOTHI M TIOPBI, OOpPa3yIOIIHUECs MpH
3aTBEp/ICBAHUH.

Cramun 25X2M1® u 17XSMA sBisitotes 3anepurekrnaeckumu (0,16—
0,5% C), ux ayCcTeHHWTHas CTPYKTypa (opMHpyeTcs, B OCHOBHOM, 3a CUET
kpuctammzamuun  L,—y-Fe.  CnemoBarenpHO, 3aTBepieBaHUE  CTalH
TIPOUCXOIUT IO CICTYFOIIUM PEAKIIHSIM:

L — 8-Fe + Loct 4)
Loer + 6-Fe —y-Fe + Loct (&)
LOCT - "{—FC. (6)

[TocKONMBKY OCTaTOYHOW J>KHUAKOCTH B JAaHHBIX CIUIAaBaX MHOTO, TO
pacmpeneneHne JeTUPYIONIUX dJIEMEHTOB B Hel paBHOMEpHOe, oHa o0Opa3yer
MOYTH HEMpPEPBIBHBIC IUIEHKH BOKPYT ACHIAPUTOB O—(eppUTa, CTAHOBUTCS
MeHee BSI3KOH M Oosiee TOJIBUKHOM, YeM B JOTIEPUTEKTUUYECKUX cruiaBax [4].
3aTBep/ieBaHUE CILIABOB 3aKaHYMBACTCSI TIOJTHBIM IpeBpamieHneM O-Fe u Lo, B
ayCTEHUT.

Takum  oOpasowm, craau 15X5M  u 12X5MA  sBuswoTCs
JOTICPUTEKTHYECKUMHI CO CKIIOHHOCTBIO K OOpa30BaHHWIO TPEMIUH IMIpH
KPUCTAJTA3AIAH. Cram 25X2M1dD " 17X5MA SIBJISIIOTCS
3allepUTEKTUICCKAMH, C  MCHBIICH  CKIOHHOCTRIO K  OOpa30BaHHIO
KPUCTAJUTM3AIIMOHHBIX TPEMIMH. DTO OOCTOSATENBCTBO TAaKXKE YKasbIBaeT Ha
11e1eco00pa3HOCTh KOPPEKTUPOBKH cocTaBa ctaiu 15X5M u pa3paboTku ctanu
17X5MA.

B mporecce HarpeBa cramn 17X5MA mpu Temmeparype 800-805°C
HauyMHAeTCs (ha30BOE MPEBPAIICHHE HCXOIHOH (heppUTO-TIEPIUTHON CTPYKTYPBI
¢ oOpa3oBaHHEM IIEPBBIX 3epeH ayCTeHuTa B KomudecTBe 1% wu Oonee. C
MTOBBIIIICHUEM TEMIIEPATyphI IIEYH TeMIIepaTrypa o0pasiia 3a CYeT MOTJIONICHHS
TeIia Mpu OOpa30BaHWM AayCTCHHUTA TMOBBIMACTCS HE3HAYUTEIbHO. Tak B
mporecce pacmaga 80-90% deppura Temiepatypa o0pasia IMOBBIIIACTCS BCETO
10 820°C. B mporecce JalbHEHIIEro HarpeBa 3a CueT yMEHbLICHHS (pOHTA
pacmaga (eppuTa W BEIIEICHUS TEIUIa TeMIepaTypa oOpaslia IOBBIIIACTCS H
npu Temneparype 850-855°C obpaszyercst 100% aycrennra. CreoBaTebHO,
KPUTHYECKUE TOUKH HcclaeayeMoit cranu 17X5MA pasusr: Ac; = 800-805°C, a
Ac; = 850-855°C. TIlonydeHHbIe pe3yNbTAThl XOPOLIO COIMACYIOTCS C
JIUTEPATYPHBIMA M CIIPABOYHBIMH JaHHBIMHA C YYETOM BIIHMSHHS XpoMa Kak
¢deppuroobpasyromero  anmementa. g craimm 15XSM (12X5MA)
TeMIepaTyphl KPUTHYECKHX Touek paBHE Ac; = 815°C, a Ac; = 848°C [5]. U3
ATOrO CIIEAYET, YTO TEMIEepPaTyphl KPUTHUCCKUX TOYCK JUISI HCCICAYEMBIX
ctaneit 12X5SMA u 17XSMA umMerot Ou3Kue 3HAUYCHHS.

[Ipu mnocnenyrouieM OXJIaXACHUU CTaJled paccMaTpUBAEMON CHCTEMBI
TIpeTepIIeBaloT Y—a-mpeBpamenne. Ha puc.l mpeacTaBieH pa3pe3 IuarpaMMel
cocrosiHust cucreMbl Fe—-C—Cr—Mo ¢ 0,15% C u 0,5% Mo, noctpoeHHbIi Ha
OCHOBAHHH HAIINX M U3BECTHBIX SKCIIEPUMEHTANBHBIX TaHHBIX [1,5].
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Puc.1. Ilonurepmuueckuii pazpe3 quarpammsl coctosiHus cucreMbl Fe-C—Cr—Mo ¢
0,15% C u 0,5% Mo

IIpu comepxxanuu xpoma 3,0-6,0 %, 4TO OTBEUaeT cocTaBaM CTajel
I15X5M u 17X5MA, HaOmomaeTcss caMblid Y3KHA TeMITepaTypHBIH WHTEpBal
YCTOMYHBOCTH y+0-cOCTOsHUA. TIpH oxnmasuenun Hivke Temmepatypsl 800°C,
v-haza pacmamaercs ¢ obpasoBanueM epputa U Kapobumor thma Me;C(i) u
Me;C; (g). Comeprkanue XpoMa B W3yYaeMbIX CTaNIIX COOTBETCTBYET TPOWHOU
obyiacTu muarpamMmel otirt+e, T.e. cranu (12-17)XSMA uMeroT B CBOEM COCTaBe,
KaK I[EMCHTHUT, TaK ¥ CIICIIHAIbHBIN KapOu/I.

HuskoyrnepoaucTeiii ayCTEHHT, JIETHPOBAHHBIA XPOMOM M MOJIUOJCHOM,
HMEET BBICOKYIO YCTOWYHMBOCTb B ITPOIIECCE AAJIBHEHIET0 OXJIKAECHUS MOCie
Harpesa 1o pexumy 900°C — 10 MuH. B mpolecce oXask/IeHns Ha BO3YXE CO
ckopoctbio  0,84°C/c  aycTeHHT coOXpaHsercs [0 TeMIepaTyphl Hadaia
MapTeHCUTHOTO TpeBpamieHus. IlepBble ydYacTKM MapTE€HCHTa B CTald
17X5MA o6pasyrorcs npu Temmeparype 480°C. B mpouecce naibHeiimero
OXJIKICHUSI CKOPOCTh paclafa ayCTeHWTa IIOHIKaeTcs. MakcuMmaabHas
CKOPOCTb pacliajia ayCTeHHTa COXPAHACTCS MpH 00pa30BaHWM MapTEHCHTA IO
40% - 50% B mpomecce OXJIAXICHHUS 10 450°C. B mporiecce JaTbHEHIIero
oxnaxaeHus 10 350°C cKOpoCTh pacmaza IEepeoXNakICHHOTO ayCTEHHTA
yMmeHbInaercs. B pesynbrare atoro odpasyercst Tosbko 90-95 % mapTeHcura.
OcTaTouHBIN ayCTEHHUT paclalaeTcsi MEIUIEHHO W TOJBKO TOCHE OXJIAXKICHUS
710 Temneparypsi 300°C.

Takum 00pa3oM, MapTEHCHTHBIE TOYKH HCCIEAyeMOW CTalud ¢
conepxkanueM 0,18% C, 3,76% Cr u 0,42% Mo paBHbl: MH = 480°C, a Mk =
300°C. Illupokuii TeMmmepaTypHbIi HHTEpBAI paclaga HH3KOYIJIEPOIHCTOTO
ayCTEHHUTa 00yCIIOBJIEH, B OCHOBHOM, HU3KHM COJIEPKaHUEM YTIIEpOa B CTalIH.
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Ha ocHOBaHuM pe3ysbTaToOB IUIATOMETPUYECKUX U MHUKPOCTPYKTYPHBIX
UCCIEJOBaHUN  TOCTPOCHa  TEPMOKHMHETHYECKas  JuarpaMma  pacrhaja
nepeoxakAEHHOro aycTeHuTa cramu 17X5SMA (puc.2).
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Puc.2. TepmoknHeTHYECKAs JUarpaMMa paclaja NepeoxIakAEHHOTO ayCTeHUTa CTaIH
17X5MA

YCTaHOBIIEHO, YTO XpPOM W MOJHOICH B HU3KOYIJIEPOIWMCTOW CTad
MOBBIMIAIOT YCTOHYMBOCTH ayCTEHUTAa TIPH pachaae 1o JuQy3rnoHHOH
KHHETHKEe ¢ oOpa3oBaHWEeM (eppuTa W MepiuTa. TemIepaTypHBId HHTEpBaT
pacmaga aycTeHHTa Ha OCHHHT NPH CKOPOCTH OXJIAXKIEHHS BBINIE BEpXHEH
KPUTHYECKOW CKOPOCTH  OXJIXACHHUS COBIAgaeT C  TeMIepaTypHBIM
WHTEPBAJIOM paclajga ayCTeHHTa Ha MapTEHCHT HpU OONBIINX CKOPOCTSIX
OoXJIaXIeHUsA. MUKpPOCTPYKTYpHbIE HCCIIEIOBAHUS IOKa3ald, 4YTO B CTajlu
25X2M1® 3a cyeT BbBIFENEHUS AUCIEPCHBIX KapOUIOB oOpaszyercsi Oosee
JUCIIEPCHBIM MapTEHCUT.

Kapounoobpasyromme snementsl  (Cr, V, Ti), mpucyrcTByromme B
aQHAIM3MPYEMOH CTald, YBEIMYUBAIOT HMHKYOAIlMOHHBIA Iepuoj pacrana
MEPEOXTAKAEHHOTO aycTeHuTa, caBuras JuHuA C-00pa3HBIX KPUBBIX Ha
quarpamMMmax BrpaBo [6]. Xpom, BaHaIWid W THUTaH OOYCJIOBIUBAIOT YETKOE
paszencHre 00acTel MEPIUTHOTO M OCHHUTHOTO MIPEBPAICHHS C TTOSBICHUEM
00JTaCTH MOBBIIIIEHHONW YCTOWYMBOCTH ayCTEHUTA MEKAY HAMHU.

BrusHME CKOPOCTH OXJIAXKIEHHS B PA3NWYHBIX Cpelax oOpasloB craiel
17X5MA u 25X2MI1® oT TemrepaTyphl ayCTCHUTHU3AIMNA Ha CTPYKTYPY ITHX
CTalieil mpejacTaBiIeHo Ha puc. 3. Metamutorpaguueckuii aHaau3 MOKa3aj, 4To
HOoCJie 3aKajJKH B Maclie MHKPOCTYKTypa 0OpasloB IpelcTaBiseT co0oi
MapTeHCHT Pa3HOW CTeNeHH IUCIIEPCHOCTH W KapOuasl. B oOpasne cramu
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25X2MI1® cTpykTypa MapTEeHCHTa 00jiee MEJIKOWToJibyaras, 4eM B 00pasiie
cramu 17XSMA (puc.3). 310 00BsAcHSIETCA TOM, 4yTO B oOpasme 25X2M1d
MIPOUCXOUT BBIICTICHUE W3 MaPTEHCUTA KapOUIOB BaHAIMS U MOIHOIeHa [7].

17X5MA 25X2M1D
_OXJIUK/ICHHE B Macrie V 5,0 "C/c

Puc.3. MI/IKpOCprKTypa cTaneu 17X5MA u 25X2M1(D [ocJIe OXJIAXKICHUS B
Pa3MYHBIX cpenax (Temmeparypa Harpesa oopasmos 900 °C)

[ocne oxnaxkaeHHs Ha BO3JyX€ MHKPOCTPYKTYpa UMEET CYIECTBEHHBIC
paznuuust. st cranmm 17X5MA ocHoBHOIt dazoit sBisiercst MapTeHcuT u ~15%
OeitHuTa, a Ui craiu 25X2M1® maprercut u ~35% deppura. [IpucyrcTBre B
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cramn 25X2M1® deppura CBUAETENECTBYET O TOM, 4To Temmeparypa 900°C
ABIISICTCA HEJOCTAaTOUYHOW [UId TIPOBEICHHS IIPOLECCOB AyCTEHUTH3AIMHU U
HOpMaJIn3alliy JaHHOM cTau.

[Ipn 3ameIeHHOM OXJaXIEHHHM C Te4Yblo B HCCIEOyeMbIX oOpasmax
¢dopmupyercst QeppuTO-NIEpIUTHAS CTPYKTypa. B MHKpOCTpyKType cranu
25X2M1® KonM4ecTBO TEPIUTHON coCTaBisromel Ooibie, dYeM B
ctamu 17X5MA, 910 00BSICHSETCSI TOBBIIIICHHBIM COAEPIKaHUEM yTIIepoa.

BbiBOaBI.

1. HM3ydeHo BIMSHHME XHMHUYECKOTO COCTaBa XPOMHCTBIX CTaled Ha
KMHETUKY MEPUTEKTHUECKOTO TMPEBPALICHUs] MpPH HUX KPUCTAUIH3ALUH.
[Tokazano, uro cramu 15X5M u 12X5MA SBIAIOTCS AONEPUTEKTUICCKUMU, a
ctanmu 25X2M1® u 17X5MA gBi0TCS 3aIepUTEKTUYECKIMU.

2. Ha ocHOBaHHMU MOJYYEHHBIX PE3yNbTAaTOB U JIUTEPATYPHBIX JaHHBIX
MOKa3aHo, YTO TPH COJEpXaHWU Xpoma B cocrtaBe craneil 3,0-6,0 % Ha
JriarpaMMe COCTOSTHHSI CIUTaBOB HaOJIIOAAeTCs CaMblil y3KHH TeMIIepaTypHBINA
HMHTEpBal YCTOWYMBOCTH Y-0-COCTOSIHMS M IOHM)KEHHas TemIeparypa y—o-
MIpeBpaIlEHUsl.

3. DOKCHIepuMeHTaJbHO YCTAHOBJIEHBI KPUTHYECKHE TOUYKH ITIPH HarpeBe
cramu 17X5MA: Ac; = 800-805°C, Ac; =850-855°C. Temmeparypa Hauama
pacmaza ayCTeHWTa HPU CKOPOCTH OXJIXKICHHUS BBIIIC KPUTHYECKOH paBHA
480°C. Ipu manpreiimem oxmaxaernn 10 300°C nepeoxnakaeHHbIH ayCTEHUT
pacnazgaercs ¢ 00pa3oBaHHEM MapTEHCHTA.

4. Ha OCHOBaHUU pe3yIbTaToB JTUIIATOMETPUIECKHUX u
MHUKPOCTPYKTYPHBIX HCCIIEJOBaHUI 00pa3loB IOCIE Pa3UYHBIX CKOPOCTEH
OXJIaXJEHUSI  TOCTPOCHa  TEPMOKHMHETHYEeCKass  JuarpamMma  paclhajia
nepeoxnaxAaEHHoro aycrenura crtanu 17XSMA. IlokazaHo, 4To XpoMm H
MOJIHO/IeH B HU3KOYTJIEPOANCTOM CTallM MOBBIMIAIOT YCTOHYMBOCTh ayCTCHUTA
npu pacnage 1no aup@y3MOHHOH KWHETHKE C oOpasoBaHHeM ¢eppura U
TepinTa. Y CTaHOBJIEHO, YTO TEMIIEPAaTypHBIH HHTEPBAJ paclana ayCTeHNTa Ha
OEHHNUT MPHU CKOPOCTH OXJIAKACHUS BBIIIE BEPXHEH KPUTHUIECKOW COBIIATACT C
TeMITepaTypHBIM HHTEPBAJIOM paclaja ayCTeHHTa Ha MapTeHCHUT MpPH OOJIBIINX
CKOPOCTSAX OXJIQXKICHUS.

5. BeInosiHeHHBIE HUCCIETOBAHUA MHO3BOJIST B najJbHeNIeM
COBEPIIIEHCTBOBATH PEKUM 3aKaJIKU JIETaIeH U3 N3y4aeMbIX XPOMHCTBIX CTalei
C YYETOM HX MacChl H MacITabHOTro (haKTopa.
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Cmamus pekomeHO0o8aHa K hevyamu
Odokm.mexu.Hayk, npog. I'.B.Jleguenxo

C.B.booupyw, O.€.Hegheovesa, M. D.€Escrokos

Oco0mBOCTi  (a30BO-CTPYKTYPHHX NepeTBOPEHb NPH O0XOJIOKEHHI
XPOMMCTHX CTaJeil AJ1s iHCTPYMEHTY rapsiuoro ae)opMyBaHHS

BusiBneni ocoGnuBocTi  (ha30BO-CTPYKTYPHUX II€PETBOPEHb XPOMHUCTHUX
craneil mpu oxoJjomkeHHI. [loOynoBaHa TepMOKIHETHYHA Jiarpama po3maiy
MepeoXosIo/PKeHoro  aycrteHity crtaimi  17XSMA.  BceranoBneno, mio
TEeMIlepaTypHUH 1HTepBan pO3MaJy aycTeHiTy Ha OeHHIT chiBmamae 3
TEeMITEpaTypHUM IHTEpBAJIOM pO3Maay ayCTEHITy Ha MAapTEHCHUT NPH BEIMKUX
LIBHIKOCTSIX OXOJIOMIKEHHSI.

Ku1104oBi cjioBa: XpoOMHCTi cTajiu, 0X0JIOMKEHHSs, AYCTEHHT, JAiarpama
po3nagy

S.V.Bobyr, E.E.Nefed'eva, M. F.Evsjukov

Features of phase-structural transformations during cooling of
chromium steels for a hot deformation tool

The phase-structural transformations features of chromium steels during
cooling have been established. The thermokinetic diagram of supercooled
austenite decomposition of steel 17X5MA has been plotted. Is established, that
the temperature interval of decomposition austenite on beinite coincides with a
temperature interval of decomposition austenite on martensite at the large
speeds of cooling.

Keywords: chromium steels, cooling, austenite decay diagram
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