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Pedepar

JlnrmnomHas padora 45 c., 19 pucyHkoB, 2 Tabnun, 16 HCTOYHUKOB.

Lleapro QUILIOMOM padOThI OBLIO UCCAENOBAHKUE (PA30BOrO COCTABA, CTPYKTYPHI,
MEXaHUYECKMX CBOMCTB KapOMAHBLIX IOKPLITUM Nb m Mo, 0CaXAEHHBIX BAKYyMHO-
AYTOBBIM METOJAOM Ha TBEPABIMA CILIAB C IIPUMEHEHHUEM IIPEABAPUTEIBHOU IJIMTEILHOU
MHTEHCHUBHOM MOHHOM OOMOApIUPOBKM KAaTOAHO-IYTOBLIMU UCTOUHUKAMU Nb, Mo.

B pe3ynerare BBINOJIHEHHOM pPA0OThl YCTAHOBJICHO, YTO NpU  OPUMEHEHUU
MOHHOIO BO3JICKCTBUS B TCUCHUU |-2 MMHYT BAaKyyMHO-IYTOBBIX UCTOYHUKOB Nb, Mo
GopMHUPYIOTCS KapOMAHBIE CIIOHU COoAep Kalne KapOnaHeie gpa3el HA OcCHOBE Nb, Mo, W wu
Co.

TBepaocThs 3TUX CcloeB HA TBepAOM cruiaBe jgocturaet 30 I'1la (Mo) mu 40 I'1la
(Nb). dopmMupoOBaHHE ATUX CIOEB NPOUCXOJUT IMOJ BO3AEHCTBUEM, KAaK IOTOKAa MOHOB
METAJJIOB, TaK U YBEJIMYEHUEM TEMIIEPATYpPhI MOBEPXHOCTH 00pasios 10 1200-1300° C.
llocaenyrolee MiIa3MEHHOE OCaXJICHUE C MCHOJb30BAHUEM METAHA KaK PEAKTHUBHOIO
raza, opmupyeT NOKpbITHI U3 NbC, MoC TOAIMMHON HECKOJIBKO MUKPOH. TBEpIOCTH
COOPMHUPOBAHHON CJIOMCTOM CHUCTEMblI KapOMIHBLIX CJIOE€B pgocturaet J55-65 ITlla,
OOBEMHBIM H3HOC CO3JaHHBIX MOKPBITHM yMeHbIIaeTcsa B 5-10 pa3 mo cpaBHEHHUIO C
M3HOCOM MCXOJHOIO TBEPAOIro CIJIaBa.



Padepar

JIeimmomuas npaua 45 ¢., 19 mamonkay, 2 tadmin, 16 KpbIHIL.

Mb»sTan aeinjiomaM Tpalbl ObLIO JacieaaBaHHE (a3zaBara CKiaay, CTPYKTYPHI,
MEXAHIYHBIX yaacliBacusy kKapOlgHbIX makpbinusay Nb 1 Mo, a0j0XaHbIX BaKyyMHa-
AyraBbIM MeETaJaM Ha UBEPAbI CIJIAYy 3 MOPLIMIHECHHEM MANSAPIHAW IIpalsariamn
IHTAOHCIYHau 1éHHaKM 0aMOapa31poyKl KaroaHa-ayraBas kpbeiHinami Nb, Mo.

Y BBIHIKY BBIKAHAHAW Mpalbl YCTAHOYJIE€HA, IUTO NOpbl YXKbIBAHHI 1€HHAra
V3I03€IHHS Yy IUIBbIHI 1-2 XBUIIH BaKyyMHa-AyraBbIX KpbIHIL, Nb, Mo dapmyromia
KapO1JHBIX IIJIACThI 3MsIIYarOb KapO1aHbIX (pa3sl HA acHOBE Nb, Mo, W 1 Co.

LIBE€pnacup rateix ciaa€y Ha uBEpabiM cmaaBe pacsarae 30 rlla (Mo) 1 40 rlla
(Nb). dapmipaBaHHe IAThIX cja€y aaObIBacuUa Naj y3A3€IHHEM, SK IaTOKy I1EHAY
METaJlay, TaK 1 IaBEJIIYDHHEM THIMIIEpaTypbl naBepxHl y3opay aa 1200-13000 C.
HacrynHae mna3MeHHae acaj»Xd3HHE 3 BBIKAPLICTAHHEM METAHY sSIK PAaKThblyHara rasy,
Gpapmye mnakpeinug 3 NbC, MoC rtaymdslHEM HEKaabKl MIKpoH. LIBEépaacub
c(papMipaBaHal cjaicTad CICTAMBI KapO1AHBLIX cjaéy macsrae 55-65 rlla, oObeMHBIN
3HOC CTBOPAHBLIX MNAKPBILLSAY naMsHimmacnua y 5-10 pa3oy y mapayHaHHI 3 3HOCaM
3bIXOJHAara nuBepaara CrijiaBy.



Abstract

Thesis 45 pages, 19 figures, 2 tables, 16 sources.

The aim of the diploma work was to study the phase composition, structure, and
mechanical properties of Nb and Mo carbide coatings deposited on a hard alloy by the
vacuum-arc method using preliminary long-term intensive 1on bombardment by
cathode-arc sources of Nb, Mo.

As a result of the work performed, 1t was found that when 1on exposure i1s
applied for 1-2 minutes to the vacuum-arc sources of Nb, Mo, carbide layers containing
carbide phases based on Nb, Mo, W and Co. are formed

The hardness of these layers on the hard alloy reaches 30 GPa (Mo) and 40 GPa
(Nb). The formation of these layers occurs under the influence of both a stream of metal
ions and an increase 1n the surface temperature of the samples to 1200-13000 ° C.
Subsequent plasma deposition using methane as a reactive gas forms NbC and MoC
coatings several microns thick. The hardness of the formed layered system of carbide
layers reaches 35-65 GPa, the volumetric wear of the created coatings 1s reduced by 5-
10 times 1n comparison with the wear of the initial hard alloy.



