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- CTPYKTYpHa Jlectaliiizallisi, MOB's13aHa 3 POCTOM ayCTEHITHOTO 3€pHa,
3MEHIIECHHSIM IIIJILHOCTI JUCIOKAIM;

- BIUIMB MAarHiTHOTO TOJIS, 110 CTUMYJIIOE MapTEHCHUTHI IEepEeTBOPEHHS
3a paxyHOK ITiIBUIEHHS TOYKH M.

3 ypaxyBaHHSM IIMX YHHHUKIB 1 yYMOB Oymu po3poOieHi HOBI
(yHKIiOHABHI MeTacTabiTbHI 3HOCOCTIMKI MaTepiand: CTaji, 4aByHH Ta
HaITaBMoBabHI MaTepiany Ha Fe-Cr-Mn u Fe-Mn ocHoBax 3 peryip0BaHOIO
KUTBKICTIO 1 CTyIeHeM MeTacTabiIbHOCTI AayCTeHIiTy 1, BiJNOBiTHOIO
KiHeTUKOW y— @' un y—¢' (—a’) AMII3 nns BiIHOBJIEHHS Ta 3MIIIHEHHS
Jerajell MallvH [0 MBUIKO 3HOIIYIOTHCS. B 1MX Matepianax oTpUMYIOTHCS
pI3HOMaHITHI NOBEPXHEBI Ta MYJBTIMOBEpXHEBI  (Pa3oBO-CTPYKTYpHI
KOMIUTEKCH 1 Moandikaii, siki BKa3aHi BHIIIE.

3anpornoHoBaHi MOXJIMBI LUISIXK Ta TEXHOJIOTIi YIPaBIiHHS KiJBbKICTIO
MapTeHCHTY TapTy, ayCTeHiTy 1 KapOimiB (KapOOHITPHIIB), CTyIeHEM
MeTactabimbHOCTI  p-pasu 1 kiHetwkoro JIMII3  mis  migBUIICHHS
3HOCOCTIMKOCTI 32 paxyHOK CIOcoOiB Ta TapaMeTpiB TEpPMIYHOI, XiMiKo-
TEPMIYHO1, TEPMOIIKIIITHOT Ta BUCOKOCHEPTETHIHIX 00pOOOK.

CREATING OF THE LAYERS OF WEAR RESISTANT
Fe-Cr-Mn-C AND Fe-Cr-C CAST IRONS, WHICH
SELF-HARDENING IN THE PROCESS OF WEAR

Y. A. Cheylyakh, PhD (Eng.), A. P. Cheiliakh, DSc. (Eng.), Professor

Current problem of modern material Science is wear resistance increase
of many machine parts of. Creating of bimetallic systems of combining
structure alloyed Fe-Cr-Mn and Fe-Cr steel in the core and surface layers of
wear resistant white Fe-Cr-Mn-C and Fe-Cr-C iron by the methods of
thermo-chemical and heat treatments is a new solution of this problem. The
content of the carbide phase Cr,3Cg, Cr;Cs in the surface layer is 43...45 % at
a carbon content of 2.85...3.2 %. The structure of the surface layer of cast
iron can be any phase-structural modifications: martensite-austenite-carbide;
austenite-martensite-carbide; austenite-carbide; ferrite-carbide; austenite-
ferrite-carbide etc. Accordingly, the core structure may be of any structural
steel classes: austenite, martensite, austenite-martensite, martensite-austenite;
ferrite, austenite-ferrite; ferrite-austenite with metastable austenite states and
the appropriate of the complex physical and mechanical properties. The
distinctive feature and an important advantage of the creating layers of wear-
resistant cast iron is a metastable structure, which provides a self-
strengthening effect of deformation during wear. This is due to the
development of the deformation induced phase transformations (martensitic,
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dynamic deformation aging, carbide modification transformations) directly in
the process of wear testing or operation. It acts to raise the significant factor
of the improvement of wear resistance of these layers in combination with
high strength or high ductility core. For regulation of the phase-structural
state and the metastable structure of the surface layers of wear-resistant cast
iron, the methods of heat treatment, thermocyclic, high-energy treatments
were proposed. These methods provide control of mechanical properties and
wear resistance. After the optimal modes of carburizing (carbonitriding) and
strengthening further treatments the wear resistance and durability of these
bimetallic parts is significantly increased. Developed methods of surface
phase-structural modification creation of surface layers of wear-resistant cast
irons are recommended for steels, hardfacing metal Fe-Cr-Mn, Fe-Cr, Fe-Cr-
Ni, Fe-Cr-Ni-Mn alloying systems and others materials.

PET'YJUPOBAHUE ®A30BOIO COCTABA U
METACTABUJIBHOCTHU AYCTEHUTA JIUIS1 YIIPABJEHUS
CBOMICTBAMMU Fe-Cr-Mn CTAJIEA

A. I1. Yeiinsx, n-p TexH. Hayk, npod., O. B. Ilepuiina, maructp,
. E. ManbiieBa, kau. TexH. HayK, Ao, [BY3 «[I['TY»

Co3nanne 3KOHOMHO-JIETUPOBAHHBIX ~BBICOKOIIPOYHBIX ~CIIJIABOB U
CIIOCOOOB JIOCTIDKEHHUS! TOBBIINICHHBIX MOKa3aTeleldl WX CBOWCTB OCTaeTcs
aKTyaJlbHOM 3ajaueil COBpPEMEHHOro MaTepuanoBeleHus. Ilpum sTom
BKHEHUIINM MHCTPYMEHTOM, OIIPEAEIAIOINM (opmupoBaHus
MEXaHHYECKUX XapaKTEPUCTHK, SBISIETCS A(PQEKTUBHOE pEryJlupoBaHHe
(ha30BO-CTPYKTYPHOTO COCTOSIHHSL M METACTaOMIBHOCTH ayCTEHHTa, 4TO
YCIICITHO ~ OCYIIECTBIIAETCS COBPEMEHHBIMH CIOCO0aMH U PEeXHMaMH
TEPMHUYECKOI 00pabOTKH.

HccnenoBano BIUsIHUE Pa3IMYHBIX BADHAHTOB TEPMUYECKON 00paboTKn
Ha (a30BO-CTPYKTypHOE COCTOSIHHE, METacTabWILHOCTh ayCTCHUTHOH
COCTaBJIAIONIEH M M3HOCOCTOMKOCTh TPH PA3HBIX YCIOBHSAX H3HALIMBAHUS
xpoMomaprasieBbix crajieit tTuma 30X (2...8)[[6C2®D ¢ pa3HbIM conepKaHHEeM
XpoMma B Tipezenax ot 2 1o 8 % xpoma.

IMon BmmsHmMeM xpoma m3MeHseTca (a3oBbI coctaB crameid 30X(2-
SI6C2d: nmpoucxoaUT yMEHBIIEHUE COJEP)KAaHUS MapTEHCUTA 3aKalKd C
82 % no 0 % u yBenau4YeHUE COJlepKaHHs AyCTEHUTa B 00OpaTHON HPOMOPIIHH.
IIpz >TOM HanbONBIIEH HM3HOCOCTOHKOCTBIO B YCIOBHAX HW3HAIIMBAHUSI
TPEHUEM CKOJIbKEHUSI METaI-METaJIT XapakTepusytorcs ctamu 30X61'6C2D
1 30X8I'6C2D nocie 3akanku ¢ 1000 °C.
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