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V. BimomocTi npo guceprauiio
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1. lloBepxHeBe 3MillHEHHS CIUIABIB 3aJ1i3a €JIEKTPOICKPOBYM JIETYBAaHHSAM LIMPKOHIEM, TUTAHOM, XPOMOM Ta XiMiKO-

TEPMiYHOI0 06POOKOI0

2. Surface hardening of Fe-alloys at Electric-spark alloying by zirconium, titanium, chrome and at Chemical heat
treatment

Pedepar:

1. lnceprarnist IpUCBAY€HA OOCIIIPKEHHIO CTPYKTYPHUX Ta (pa30BUX NIEPETBOPEHD IOBEPXHEBOI 30HU CILJIABIB 3aJli3a
B npolieci esniekTpoickposoro JyerysaHHs (E1JT) nepexinnumu metanamu (Zr, Ti, Cr) 3 pisHuM cTynieHeM Kap6ino- Ta
HITpUAOYTBOPIOIOYOI 30AaTHOCTI IIPU NOMIAPOBOMY iX HAHECEHHI, IPY BUKOPUCTAHHI KOMIIJIEKCHUX HACUYYBaJIbHUX
CepeloBNUII, 3 €JIEMEHTAMU BTiJIEHHS (TIOCIIiIOBHO 3MiHHUX a30T- Ta BYIJIELbBMiCHOI aTMOC(ep; CyMilllel [IlilepUHy
3 nopoukamu Kap6inis Cr3C2, TiC, ZrC ab6o rpadity), npu noegHaHHi 3 XiMiKO-TepMidHOI0 06po6KoI0 (XTO) nis
11iJIecrIpsIMOBaHOrO YIIpaBiiHHS QYHKIiOHAJILHUMU BJIACTUBOCTSIMU IIOKPUTTIB. BCTaHOBJIEHO, 1110 3aIIPOIIOHOBAHI
crioco6u 06po6KHU CIPUSIOTh YTBOPEHHIO IIOKPUTTIB 3 TETEPOr€HHOIO CTPYKTYPOIO, 10 CKIaAy SKUX BXOOATh da3u
BTiJIEHHS Pi3HOrO TUILy, iHTEpMETAiAu, TBEPAI PO3YMHU Ha OCHOBI 3aj1i3a Ta JIEryBajJIbHOTO €JIEKTPOLY, L0
3abesneuye nigpuuieHy y 3,5 - 10 paziB MikpoTBepZicTb Ta y 4 - 14 paziB 3HOCOCTINKICTb Yy IIOPiBHSHHI 3



HeobpobiieHoo noBepxHe. KombiHoBaHa 06po6ka (EIJ] y HacCM4yBalbHUX CEPEIOBHUILAX + a30TyBaHHS; IOCTaAilHA
XTO + ELT) npusBoguTh 10 GOpMYyBaHHS 3MIlIHEHUX LIapiB rmu6uHoo0 1o 200 MKM. 3arporioHOBaHa sKicHa MOJieJlb
CTPYKTYpHO-(}a30BUX IIEPETBOPEHD Y IIOBEPXHEBIl 30Hi cIyIaBiB 3aii3a nig yac EIJl y HacuuyBasbHUX CEpeJoBUILAX
3 eJIeMEHTaMU BTizieHHs. Kito4oBi cioBa: enekrpoickpose yieryBanHs (E1JT), Hacu4yyBasibHe cepeloBUlIe, TOKPUTTS,

JIeroBaHUU 1Iap, 3aJ1i30, LMPKOHIMN, TUTaH, XPOM, XiMiKOo-TepMidHa 0OpobOKa.

2. The thesis is devoted to investigation of structural and phase transformations of Fe-alloys surface zone at the
Electric-spark alloying (ESA) by transition metals (Zr, Ti, Cr), with varying degrees of carbides and nitrides
formation ability at layer-by-layer deposition; at the application of implementation elements containing complex
saturating environments (consistently variable nitrogen and carbon atmospheres, liquid environments with the
addition of powders Cr3C2, TiC, ZrC, graphite); at the combination with Chemical heat treatment for purposeful
control of coatings functional properties. It was found, that proposed treatments contribute to the formation of
heterogeneous structure coatings, which include various types of implementation phases, intermetallics, iron
based and alloying electrode material based solid solutions, that provides the increasing of microhardness of 3.5 -
10 times and wear resistance of 4 - 14 times compared to untreated surfaces. Combined treatment (ESA in
saturating environments + Nitriding; step-by-step Chemical heat treatment + ESA) leads to hardened layers
formation depth to 200 m. Qualitative model of structural and phase transformations in the Fe-alloys surface area
at the ESA in implementation elements containing saturating environments was proposed. Key words: Electric-
spark alloying (ESA), saturate environment, coating, alloyed layer, iron, zirconium, titanium, chrome, Chemical heat

treatment.
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