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[IpeacraBneHsl pe3yasTraThl UCCIEIOBAHUH pactpeneneHus 31eMeHToB B mokpeiTun CrAlSiN, ux cpas-
HUTEJbHbIE (PU3UKO-MEXaHUYECKHE 1 TPUOOIOTHUECKUE XapakTepucTuky. [loka3ano, 4To MonuduKanus mno-
BepXHOCTH MOKphITHEM cucTeMbl CrAlSiN mo3BossieT TOBBICHTH MPOYHOCTh M COMPOTHUBIICHHE IUIACTHYE-
CKOll nedopmManuu, yTo obecrneynBaeT KaueCTBEHHOE OCaXKACHUE TOHKUX BaKyyMHBIX MOHHO-IUIa3MEHHBIX
MOKPBITUH U MOBBIIIEHHE W3HOCOCTOMKOCTH. [ KOHTpOJsi pabodero coCTOSIHUS Y3JI0B TPEHHS C TaKUMHU
MOKPBITHSIMH TPEOYIOTCS pa3pabOTKH TEXHOJIOTMH MOHHUTOPHHTA C HCTIONb30BaHIEM Oe3pa3MepHOro Ko3¢-
¢unmeHTa geMnupoBaHusi GPUKINOHHO-MEXaHUYECKUX CBS3EH B IOJICOKTABHBIX TUANla30HAX YaCTOT BBI-
HYXIEHHBIX KOJeOaHUH, O3BOJISIOMIUX BEISBUTH YaCTOTHl COOCTBEHHBIX KOJIEOAHUM, HA KOTOPBIX IPOSBIIS-
IOTCS XapaKTEPUCTUKH HCIIOJIb3YEeMBIX TIOKPBITHI 1 MOAN(DHUKATOPOB TPEHHS aHTH(PPUKIIMOHHOTO WITH (PPUK-
LIMOHHOTO Ha3HaueHus. HabmroneHue 3a BapuausiMi yIIpyro-IMCCUIIaTUBHBIX M MHEPIIMOHHBIX XapaKTepH-
CTHK B3aUMOAEHCTBHS KOHTAKTUPYIOIIMX OBEPXHOCTEH M aHAIM3 000OMEHHOTO AMHAMUYECKOTO KPUTEPHS
Ha TSOHKEJIOHArPY>KCHHBIX y3JlaX TPeHHs, PaOOTaloMMX B PEXXUME T'PAHUYHOW CMa3KH, MO3BOJMIIM yCTaHO-
BUTB: 7151 GPUKIMOHHBIX TTOJICHUCTEM — CTAaOWIBHOCTh CUEIJICHNS] KOHTAKTHPYIOMIUX TE TPEHHsI, I aH-
TUPPUKIUOHHBIX MOJCHCTEM — 3(PEKTUBHOCTH CMa304HBIX MAaTepHAJIOB, EPEX0/ K TPAHUYHOMY TPEHUIO
U TpeHuto 0e3 cMa30uHOoro marepuaia. [Ipumenenue pa3paObOTaHHBIX ABTOPAMH TEXHOJIOTUH IS TSKENo-
HarpyKeHHbBIX TPHOOCHCTEM TIO3BOJISIET YBEITHYUTH U3HOCOCTOMKOCTD, HAIEKHOCTH U 0€301aCHOCTH HKCILTY-
aTaluy XKeJIe3HOLOPOKHOIO U BO3AYIIHOIO BUJOB TPAHCIIOPTA.

KiroueBble ci10Ba: BaKyyMHOE MOHHO-TIa3MEHHOE MOKPBITHE, (PU3UKO-MEXaHWYECKHE XaPaKTEPUCTHKH,
TPUOOIOTUYECKUE XaPAKTEPHCTHKH, Y3el TPEHHs, NTUCCUTIAINS dHEprHu, Oe3paszmep-
HBIH KO3 PHUIKEHT AeMI(UPOBAHUS, MOHUTOPHUHT, KPUTEPUH KayecTBa.
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Abstract

Attempts to solve these interrelated tasks by specifying materials for coating, and developing a method-
ology for monitoring the friction unit operation. The importance and originality of this study is that it exam-
ines the distribution of elements in the CrAISiN coating, their comparative physical, mechanical and tribo-
logical properties. Besides, we have found that surface modification with a coating of the CrAISiN system
increases the strength and resistance to plastic deformation, which ensures high-quality deposition of thin
vacuum ion-plasma coatings and leads to an increase in wear resistance. To control friction units with such
coatings, it was decided to develop a monitoring technology using dimensionless damping coefficient of
friction-mechanical bonds in sub-octave band frequency ranges of forced vibrations. It makes it possible to
identify natural vibration frequencies, which manifest the properties of the coatings and modifiers used for
friction or anti-friction purposes. Our findings should make a significant contribution to tribology. Alongside
observations of variations in the elastic-dissipative and inertial properties of the interaction between contact
surfaces, the analysis of the generalized dynamic criteria on heavily loaded friction units that operate in the
boundary lubrication mode allowed determining adhesion stability of contact friction bodies for friction sub-
systems. Furthermore, we have defined the effectiveness of lubricants, transition to boundary friction and
non-lubricated friction for antifriction subsystems. The use of the technologies developed by the authors for
heavy-loaded tribosystems makes it possible to increase the wear resistance, reliability and safety of operation
of railway and air transport modes.

Keywords: vacuum ion-plasma coating, physical and mechanical properties, tribological properties, friction
unit, energy dissipation, dimensionless damping coefficient, monitoring, quality criteria.
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