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Lenps paboTbl — onpeaenenue HanOoJee paoOHATBHBIX YCIOBUH U pexxuMoB cuHTe3a Mo—S—Ti—C-no-
KpBITHI Ha THTAaHOBOM ciiaBe BTS, oOecnieunBaomux HAMTyqIIne TPHOOTEXHIUECKIE XapaKTePUCTHKH.

[lokpbITHsT HaHOCHIM BaKyyMHO-IYTOBBIM HCIIApEHHEM KaroloB Ha MOJEPHU3MPOBAHHOW YCTaHOBKE
HHB-6.6-1U1. Karonp! u3roraBIMBaiId METOIOM CaMOPACHPOCTPAHSIONIETOCS BBICOKOTEMIICPATypPHOTO CHHTE3A.
AccucTrpyrolee BO3ICHCTBAN ra30pa3psHON ID1a3Mbl ITPU HAHECEHUH TIOKPBITHS 00ECIIEYHBATIOCH ABTOHOMHBIM
TUTA3MEHHBIM FCTOYHUKOM C HaKaJIEHHBIM KarozoM. [1py 3ToM BaphHpOBay MOTEHITHAT CMEIICHNS Ha TTOJIOXKKE,
BpEMsi OCaXKJICHUSI, COCTAaB paboueii ra30BOi CPEibl — aproH W/WITH CMECh apTOHA C a30TOM B COOTHOIICHUH 1:1.

YeTaHOBNEHO, UTO BO3ICHCTBHE ra30pa3psHON T11a3Mbl Ha OKPBITHSI 00eCIIeunBaeT 2—3-X KpaTHOE MOBbIILIe-
HHE UX TBEPIOCTH. MeToIoM SHEProAHCIIEPCHOHHON PEHTTEHOBCKOM CIIEKTPOCKOITHH BBISIBJICHO HAJIMYHE B KaTO/ax
1 B IOKPBITHAX seMenToB Mo, S u Ti, C, o6pasyrommx cymshup! 1 TBEPIbIE KapOWasl COOTBETCTBEHHO. PeHTre-
HOCTPYKTYPHBIH aHAIIN3 NOATBEPAMII CUHTE3 COSAMHEHMH 1o THiry Mo2S; u TiC u B Karonax, U B MOKPBITHSX.
HawnbGonee »¢hexTBHBIN BapraHT TOKPBITHS, MTOTyYEHHOTO C TIPUMEHEHHEM CMECH aproHa M a30Ta COAEPKUT
ympousrsttortyto ¢azy TiN. TpuboTexHudeckie UCTIBITaHus TIPOBOIIIIM TIPH TPEHUN 0€3 CMa30dHOTO MarepHuara.
YcraHoBIieHO, uTO Hanbosee 3DPEKTUBHBIN BapUAHT TOKPBITHS C J00aBJICHUEM a30Ta B IUIa3Me, 110 CPABHEHHUIO C
ucxonHbM crutaBoM BTS, nokazan cHwkeHne ko3¢ duuuenTta TpeHus npu Harpy3ke Ha koHTpreno 1 H—B 2 pasa,
nipu Harpy3ke 5 H — B 3 paza; mokazarenp M3HOCA B 000MX CITydasX YMEHBIIWIICS Ha TOPSAOK U Ooree. Takum
00pa3oM, Takoi TEXHOIOIMYECKUH crocol odecreurnBaeT (pOpMUPOBAHUE TPAJMEHTHO-CIIOUCTOTO TIOKPHITHS H
TIPEJICTaBIISIETCS IEPCIIEKTUBHBIM ISl IPOMBILIUIEHHOTO TPUMEHEHMS.

KiroueBble cjioBa: KOS(I)(I)I/ILII/ICHT TPEHUS, U3HOC, BAKYYMHO-AYT'OBOC OCAX/JCHHUC, Ia30pa3pa/Has rjia3Ma,
MHOT'OKOMITOHEHTHO€ IMOKPBITHE.
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Abstract

The aim of the work is to identify the most effective conditions and modes for the synthesis of
Mo—S-Ti—C coatings on titanium alloy VT35, providing the best tribological characteristics.
The coatings were applied by vacuum arc evaporation of cathodes on a modernized NNV-6.6-11 instal-

lation. The cathodes were produced using self-propagating high-temperature synthesis. Assistance to the gas
discharge plasma during coating application was provided by an autonomous plasma source with a heated
cathode. In this case, the bias potential on the substrate, the deposition time, and the composition of the
working gas environment — argon and/or a mixture of argon and nitrogen in a ratio of 1:1 — were varied.

It has been established that the use of assisting action of gas discharge plasma on deposited coatings provides a
2—3 times increase in their hardness. Using energy-dispersive X-ray spectroscopy, the presence of both sulfide-
forming elements (Mo, S) and elements capable of forming solid carbides (Ti, C) was revealed in the evaporated
cathodes and in the applied coatings. X-ray structural analysis confirmed the synthesis of compounds of the Mo,S;
and TiC type in both cathodes and coatings. In the most effective version of a three-layer coating using, along with
argon, additionally nitrogen in gas discharge plasma, the formation of a strengthening phase TiN was also recorded.
Tribological tests were carried out under friction conditions without lubricant. It was established that the most
effective version of a three-layer coating with the addition of nitrogen in a gas discharge plasma, compared
to the initial VTS5 alloy, showed a decrease in the friction coefficient under a load on the counterbody of
1 N — by 2 times, under a load of 5 N — by 3 times; the wear rate in both cases decreased by an order of
magnitude or more. Thus, the presented technological method ensures the formation of a gradient-layered
coating architecture and appears promising for industrial application.
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