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Po3po6sieHHST MEeTaJIOOKCUIHUX ITOKPUTTIB HA TUTAHOBUX CIJIaBax i3 MiBUIEHOI0 3HOCOCTIMKICTIO Ta

TPUOOJIOTIYHUMU XapPaKTEPUCTUKAMU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of metal oxide coatings on titanium alloys with high wear resistance and tribological characteristics

Pedepar yKpaiHCBKOIO:

OcHOBHI pe3ysipTaTi po60OTH — ITPOBEIEHO TEPMOANHAMIUYHNI aHaJIi3 peaKLiil B3aeMOii eJIeKTPOJIITHOI [171a3MH 3
[IOTIepeHbO a30TOBAaHUM Ta Kap06ifi30BaHUM TUTAHOM. [IOTY>KHI pPO3psiIHi KaHaU, 1[0 YTBOPIOIOTHCS B IPOLLEC]
CHHTEe3y OKCHUJOKEpaMidYHUX TIOKPUTTIB HA a30TOBAaHOMY Ta Kap0ilu30BaHOMY TUTaHIi, IPUBOJSATH 10 YTBOPEHHS
MOHOOKCHJIIB, OKCUIiB Ta TiApUAiB Byryenio i a3ory. Lle € Npu4nHOI0 YyTBOPEHHS IIOPYBATOi CTPYKTYPHU
CHHTE30BaHUX [TOKPUTTIB Ta 3HIKYE iX MiKpOTBepicTh. Briepiie po3po6sieHO 3HOCOCTIiHKiI KOMOIHOBaHI IIOKPUTTSI
Ha TUTAHOBOMY CILIaBi ITIO€IHAHHAIM ILH(‘I)ySiI?IHOI‘O IIOBEPXHEBOI'O HACUYEHHA a30TOM 3 HACTYITHUM BaKYYMHO-
IyrOBUM HalWIEHHSIM APy HITpUAYy TUTaHy ab0 HITpUIy UUPKOHII0. BcTaHOB/IEHO, 1[0 HASIBHICTh TBEPAOTO
mudysifHOrO Hinmapy nigBUIlye 3HOCOCTINKICTh TUTAHOBOTO CIJIABY 3MIIJHEHOTO KOMOIHOBAaHUMMU ITOKPUTTSAMHU Y 2~
4 pasu 3aBJSIKM MEHILIN NPYy>XHiN gedopmalii IOKpUTTS Mif, yac PpuUKLiiiHOi B3aemoii. Po3pobieHo koMbiHOBaHi
IIOKPUTTS HA TUTAHOBOMY CILJIaBi €J1eKTPOAyroBuM HanuseHHsIMm nokpurtd (EJIT) i3 antominieBoro criasy 3
HACTYITHUM CMHTE30M Ha HbOMY OKcupgokepamiynoro mapy ([IEO) Ha ocHOBI KOpyHAy. BcTaHOBIEHO, 10 IPU 1OTO
dpuKLiliHil B3aemofii i3 KOHTPTiIOM KoeillieHT TepTsl, TeMIlepaTypa TPUOOpPO3irpiBy Ta 3HOC KOHTPTIIa
3MEHUIYETHCS IPU 3POCTaHHI TBEPHOCTi KOHTPTisA. [TokasaHo, o npu QpuKLiiiniil B3aemogii nap tepts [1EO map
Ha EJITT 1116 (TTEO map i3 BKIIOYEHHSIMU Mifii) - CTaslb y cepenoBuii onrsy 120 3 riainepruHOM peanisdyeTbes ePeKT
BUOIPKOBOTrO N1EPEHOCY; HA CTa/IbHIl NOBEPXHi (PiKCyeThbCs MIIiBKa i3 Mifli, a KoedillieHT TepTs 3HUKYETbCS Ha
MOPSLIOK.

Pedepar aHIJ1iHCBKOIO:

The main results of the work are conducted the thermodynamic analysis of the reactions of interaction of
electrolyte plasma with pre-nitrided and carbidized titanium. It is shown that powerful discharge channels formed
during the synthesis of oxide-ceramic coatings on nitrided and carbidized titanium lead to the formation of
monoxides, oxides and hydrides of carbon and nitrogen. This is the reason for the formation of a porous structure
of the synthesized coatings and reduces their microhardness. For the first time, wear-resistant combined coatings
on a titanium alloy have been developed by combining diffusion surface saturation with nitrogen followed by
vacuum-arc spraying of a nitride layer of titanium or zirconium nitride. It has been established that the presence
of a hard diffusion sublayer increases the wear resistance of a titanium alloy reinforced with combined coatings by
2-4 times due to lower elastic deformation of the coating during frictional interaction. Developed combined
coatings on titanium alloy have been developed by electric arc spraying (EAS) of aluminum alloy coating with
subsequent synthesis of corundum-based oxide-ceramic layer (plasma electrolytic treatment - PET) on it. It has
been established that during its frictional interaction with the counterbody, the friction coefficient, temperature of
three-beard heating and wear of the counterbody decrease with increasing counterbody rigidity. It has been
shown that during frictional interaction of friction pairs PET layer on EAS D16 (OCL layer with copper inclusions) -
steel in 120 oil with glycerin, the selective transfer effect is realized; a copper film is fixed on the steel surface, and
the friction coefficient decreases by an order of magnitude.
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