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HccnenoBanuck Ti-Mo-Si TOKPBITHS IS 3aIIUTH TUTAHOBOTO ciuiaBa Ti-6Al-4V oT n3HaMMBaHUS U BHI-
COKOTEMIIEPaTYyPHOTO OKHUCICHNS HaHECEHHbBIE METOIOM 3JIEKTPOHCKPOBOTO JerupoBanud. s ¢popmuposa-
Hus Ti-Mo-Si MOKPBITHS HCITONB30BAICS HETOKAIN30BAaHHBIN IEKTPO]I, COCTOSIIIUN U3 TUTAHOBBIX TPaHYII C
TI00aBIEHNEM MTOPOIIKOB KpeMHUS U MonuOneHa. s u3ydenns (pa30BOro cOCTaBa MOKPHITHH MPUMEHSIIH
pentreHoBckuit nudpakromerp Jpon-7 B Cuk, m3nmydennu. CornacHo JaHHBIM PEHTIeHO(A30BOr0 aHaIHM3a
B cOCTaBe MOKPBITHI 0OHapyxkeHsl (asbl aTi, Mo, TisSiz u TiSi,. CpenHss TonmuHa, MIPUTOTOBICHHBIH MO-
KpbITHH, Haxonuiack B Auanas3one ot 31,70 go 40,97 mMkwm. [1o gaHHBIM 3HEProAUCIIEPCUOHHOTO AHAIN3A B
COCTaBe IMOKPBITHH Mpeobiaman TUTaH, KOHIICHTpamus MoiubaeHa gocturana 18 ar. %, a kpemHHS —
9 at. %. [TokazaHo, YTO YACTHIIBI KPEMHUSI HEPOIIOPIIMOHAILHO MEHBIIIE YYACTBOBAIU B POPMHUPOBAHUH T10-
KPBITUS 110 CPAaBHEHUIO C YACTHIIAaMU MONMOeHa. VcribITanne Ha )KapOoCTORKOCTh ITOKa3aio, 4YTo pUMeHe-
HHAe pa3paboTaHHBIX Ti-Mo0-Si MOKPBITHI TO3BOJISIET IMOBBICHUTEL JKapPOCTOMKOCTh THTAHOBOTO CILIaBa
Ti-6Al-4V npu temneparype 900 °C no 5,7 paza. Mukpotsépaocts noBepxHocTH Ti-Mo-Si MOKpbITHI HaXo-
JUIIack B auarnasoHe ot 5,81 mo 9,88 I'Tla. YcraHoBIeHO, 4TO € POCTOM COOTHOIICHHS KPEMHHS K MOIHOICHY
B HEJIOKaJM30BaHHOM JIIEKTPO/e, CPEeAHME 3Ha4eHUs Kod(h(UIIMEeHTa TPEeHHUS MMOKPBITHH B PEXXHUME CYXOTO
CKOJIBKEHHSI MOHOTOHHO moBbImanuck ot 0,81 no 0,86. [Ipumenenune Ti-Mo-Si MOKPHITHI TTO3BOJISET CHU-
3UTh U3HOC MTOBEPXHOCTH M3ACIHNI U3 TUTAaHOBOTO cijiaBa 10 19 pa3. HaunGonpuiyto TBEpAOCTE, H3HOCOCTOM-
KOCTb U ’KapOCTOHKOCTh MPOJIEMOHCTPHPOBAIIO TTOKPHITHE C HANOOJBIIINM COEPKaHUEM KPEMHUS.

KuroueBnble cioBa: Ti-Mo-Si MOKpEITHE, 3JICKTPOUCKPOBOE JIETUPOBAaHUE, M3HOC, JKAPOCTOHKOCTh, TBEP-
IOCTh, ciiaB Ti-6Al-4V.
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Abstract

Ti-Mo-Si coatings were prepared to protect of the titanium alloy Ti-6Al-4V from wear and high-temper-
ature oxidation by the electrospark deposition method was investigated. To form the Ti-Mo-Si coating, a non-
localized electrode consisting of titanium granules with the addition of silicon and molybdenum powders was
used. The aim of the work is to study the influence of the silicon and molybdenum ratio in the non-localized
electrode on the character of mass transfer during the electrospark deposition Ti-Mo-Si coatings, their com-
position, microstructure, oxidation resistance and tribological properties. To study the phase composition of
the coatings, a Dron-7 X-ray diffractometer in CukK, radiation was used. According to the X-ray phase anal-
ysis data, the phases of aTi, Mo, TisSi; and TiSi, were found in the composition of the coatings. The average
thickness of the prepared coatings was in the range from 31.70 to 40.97 pm. According to the energy-disper-
sive analysis data, titanium predominated in the composition of the coatings, the molybdenum concentration
reached 18 at. %, and silicon — 9 at. %. It is shown that silicon particles participated disproportionately less
in the coating formation compared to molybdenum particles. Oxidation resistance testing showed that the use
of the developed Ti-Mo-Si coatings allows increasing the high temperature oxidation resistance of the tita-
nium alloy Ti-6Al-4V at a temperature of 900 °C by up to 5.7 times. The microhardness of the Ti-Mo-Si
coating surface was in the range from 5.81 to 9.88 GPa. It was found that with an increase in the silicon to
molybdenum ratio in the non-localized electrode, the average values of the friction coefficient of the coatings
in the dry sliding mode monotonically increased from 0.81 to 0.86. The use of Ti-Mo-Si coatings allows
reducing the surface wear of titanium alloy products by up to 19 times. The highest hardness, wear resistance
and oxidation resistance were demonstrated by the coating with the highest silicon content.

Keywords: coating Ti-Mo-Si, electric spark deposition, wear, oxidation resistance, hardness, Ti-6Al-4V.
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