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W3yueHo BIMsSHUE CKOPOCTU CKOJBKEHHSI Ha HBOJIOLMIO MIPUIIOBEPXHOCTHOM CTPYKTYPBI U TPHOOOKHC-
JIHHE TTOKPBITHS U3 OBICTpOpexymieil cramn, apmMupoBaHHoM WC, MPpU TPEHUH MO CTATEHOMY KOHTPTEITY
0e3 cMa304HOTO MaTepHaa.

ONEeKTPOHHO-TY4YEeBbIE€ KOMIIO3UIIMOHHBIE MTOKPHITUS MOIYYaId U3 CMECH MOPOIIKOBOU ctamu POMS u
WC. TpeHue MoKphITUI UCCIEA0BAIN B KOHTaKTe ¢ KOHTpTesoM u3 ctanu I1IX15. YcranoBieHo, 4TO CTpyK-
Typa MOKPBITUI MPeACTaBIsIeT COO0H MaTPHUILy HAa OCHOBE Y10 JKele3a, apMUPOBAHHYIO CKeJIeTOOOpa3HBIMU
CTPYKTYpaMH U3 IBTEKTHUECKUX KapOuioB. Habmoqanm oJHOBpeMeHHOE CHIKEeHUE Kod(hpuiimeHTa TpeHus
U CKOPOCTH M3HAIIMBAHMS NOKPBITHH NPH YBETHUEHUH CKOPOCTU cKombxkenus ot 0,8 m/c 1o 3,6 m/c. D10
CBS3aHO C TPUOOXMMHUYECKHM OOpa3oBaHueM Boib(hpamaToB xeie3a FeWOs u Fe;WOg ipu ckopocTsax
ckoybxenust 2,4 M/c u 3,6 M/c, UTO 3aTeM MO3BOJSET CPOPMHUPOBATHCS MOBEPXHOCTHOMY MEXaHUYECKH I1e-
pEeMeIIaHHOMY CJIO0I0, B COCTaB KOTOPOT'0, IOMUMO BOJIL(PaMaToB jKejle3a, BXOAAT (pparMeHThl KapOua0B 1
METAITMYECKUAX YaCTUI] MATPHIIBI MTOKPHITH. Takas cTpyKTypa IMOBEPXHOCTH TpeHHs obecrieunBaeT A ekt
TBEPIOM CMa3KM, a TAKXKe 3aIIUIIAET HIDKEJIeKAIIUE CTPYKTYPbI MTOKPBITHS OT paspymeHus. Cnennduka Ta-
KOTro MEXaHU3Ma a/IallTalliy 3aKJII0YaeTCs B TOM, YTO OH PEaIM30BBIBACTCS MPH OTHOCUTENBHO HU3KHUX CKO-
POCTSIX CKOJIBXXEHUS, YTO COOTBETCTBYET MaKCUMAJIBHOM pacu€THOM TeMIepaTrype BCIbILKH 0koJio 290 °C.
OO6HapyXEeHHBII MEXaHU3M TPHUOOJOTHYECKOH aanTaiii JOHKEH CIIOCOOCTBOBATH YCIEITHOMY NPHUMEHE-
HUIO DJIEKTPOHHOIYYEBBIX KOMIO3UIIMOHHBIH TOKpbITHIH W C/MHCTpyMEHTaIbHAS CTallb B Pa3IMYHBIX OTpac-
JISIX TPOMBILUIEHHOCTH.
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Abstract

The aim of the work is to study the effect of sliding velocity on the evolution of the subsurface structure
and tribooxidation in a high-speed steel coating reinforced with WC after friction on a steel counterbody
without a lubricant.

In this work, we studied the tribological behavior of electron-beam composite coatings obtained from a
mixture of R6MS powder steel and WC in contact with a counterbody made of SHH15 steel. It was found
that the structure of the coatings is a matrix based on y+a' iron, reinforced with skeletal structures of eutectic
carbides. A simultaneous decrease in the friction coefficient and wear rate of the coatings with an increase in
the sliding velocity from 0.8 m/s to 3.6 m/s was obtained. This is due to the tribochemical formation of iron
tungstates FeWO, and Fe;WOg at sliding speeds of 2.4 m/s and 3.6 m/s, which then allows the formation of
a surface mechanically mixed layer, which, in addition to the said iron tungstates, includes fragments of
carbides and metal particles of the coating matrix. Such a friction surface structure provides a solid lubrication
effect and protects the underlying coating structures from destruction. The specificity of such an adaptation
mechanism is that it is realized at relatively low sliding speeds, which corresponds to the maximum calculated
flash temperature of about 290 °C. The discovered tribological adaptation mechanism should contribute to
the successful use of electron-beam composite coatings WC/tool steel in various industries.
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