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OnHUM 13 TPUOPHUTETHBIX HATIPABJICHUH pa3BUTHS (PU3MYECKOTO MaTepHUATIOBEICHHS B HACTOSIICE BpeMs
SBIISIETCSl PEIICHHE IIMPOKOT0 Kpyra HAyYHBIX U MPHUKIAJHBIX MPoOJIeM WHKEHEPHH TMTOBEPXHOCTEH Mallu-
HOCTPOMUTENIbHBIX MaTepraioB. B paboTe paccMOTPEHO COBPEMEHHOE COCTOSIHUE UCCIICOBAHUI U pa3pado-
TOK B O6ﬂaCTI/I HWHXXCHECPUU HOBCpXHOCTeﬁ TpI/I6OTCXHI/I‘IeCKI/IX MaTCpUuajIoB C UCIIOJIB30BAHHUEM ITYYKOB 3a-
PSAKCHHBIX YaCTHUIL U TUIA3MEHHBIX MOTOKOB. OCHOBHOE BHUMAaHHUE YJICIICHO HOHHO-JIY4eBOl 00paboTke, 00-
paboTKe C MCIOJIh30BAHUEM BaKyyMHO-JIYTOBOTO OCAXICHHUS, UCIOIb30BAHHIO MAarHETPOHHBIX PACIBLIN-
TENBHBIX CHCTEM, a TaK)Ke TMOPHIHBIM TEXHOJOTHSIM HOHHO-aCCHCTHPOBAHHOTO OCAXKICHUS MOKPBITHH.
Kparko paccMoTpeHsl pu3ndeckre OCHOBBI IEPEUHCIIEHHBIX METOJI0B HHKCHEPHH MTOBEPXHOCTEH, TPUBEIEH
HX COMOCTABHUTENILHBIN aHAIM3, OMpeeeHbl HanbojIee akTyaabHbIe 00JIACTH MPUMEHEHUS U TTEPCIIEKTHBHI
pasButHs. K HacTosiiieMy BpeMEHH HAKOIUICH OTPOMHBIN SMIMPHYECKUI MaTepHall, Kak B 00J1acTH TEXHO-
JIOTHYECKHUX CIIOCOO0B MHKEHEPHUH TIOBEPXHOCTEH 00pabOTKH, TaK ¥ B 0071aCTH MaTePUATOBECHNS TOHKUX
MOBEPXHOCTHBIX cT0EB. [Tpn 3TOM omyIaercs CynecTBeHHbIH HeJJOCTaTOK (yHJaMEeHTabHBIX IPeJICTaBIIe-
HUI B MIOHUMaHUH (HH3UKO-XUMHUYECKUX MEXaHU3MOB, OTBETCTBCHHBIX 32 H3MEHEHHE CTPYKTYPBI U CBOWCTB
MOBEPXHOCTEH, YTO HEM30EIKHO MPUBOIMT K PACTIBUICHUIO YCHIIMI HCCIIeI0BaTeNeH U pa3paboTIMKOB.
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Abstract

Modern state of the art in surface engineering of tribomaterials by beams of charged particle and plasma
is presented. A number of techniques including ion beam processing, vacuum arc deposition, magnetron
sputtering, and ion beam assisted deposition, including their comparative analysis are presented in the review.
The basic attention is given to ion-beam treatment, vacuum-arc deposition with magnetron sputtering. Phys-
ical principles of the surface engineering techniques are considered and the most promising areas of devel-
opment are analyzed with the prospects of their applications. To date, a huge amount of empirical material
has been accumulated, both in the field of technological methods of surfaces treatment and in the field of
materials science of thin surface layers. At the same time, there is a dramatic lack of fundamental ideas in
understanding the physicochemical mechanisms responsible for surface structure modification and proper-
ties, which inevitably leads to a dispersion of the efforts of researchers and developers.

Keywords: surface engineering, tribomaterials, ion implantation, vacuum-arc deposition, magnetron sputter-
ing, ion- beam assisted deposition.
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