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[IpoBeneHo cpaBHUTENBHOE U3YUCHUE U OIIEHKA BIUSHHUS OCOOCHHOCTEH CTPYKTYpHO-(a30BOTO COCTOS-
HUS JBYX TUIIOB HAHOKOMITO3UTHBIX XPOMYIJICPOIHBIX MMOKPBITUH Ha (YyHKIIMOHAJIBHBIC CBOMCTBA (K03 hu-
LUEHT TPEHUS, [UTUTEIHHOCTh CTAOMITBHON paOOThI (DPUKITMOHHOTO KOHTAKTA C TTOKPHITHEM B YCIOBHUSX BHI-
COKHMX KOHTAKTHBIX JIaBJICHUI, MEXaHUUECKUE CBOICTBA, are3noHHas MPOIHOCTH). Mccnenoanm nerupoBaH-
HBIC XPOMOM aJIMa30I000HbIC MOKPHITHSI, TIOTY4YCHHBIC PEaKTHUBHBIM MarHeTPOHHBIM PACIBUICHUEM XPOMO-
BBIX MHIIEHEH B CMECH alleTUJICHa W a30Ta, M MOKPBITHS, HABUIEHHBIE MarHETPOHHBIM (HEPEaKTUBHBIM)
pacmbUICHHEM MUIIIEHEH Ha OCHOBE XpOMa M JIETOHAIIMOHHBIX HaHOAIMa30B, [loka3zaHo, 4TO 0COOEHHOCTH
HAHOKOMIIO3UTHOM CTPYKTYPhI MOJOOHBIX OKPBITHI MOTYT CYIIIECTBEHHO BJIMAThH Ha MOBEACHUE UX TPHOOIO-
TMYECKUX U MUKPOMEXaHUYECKUX CBOUCTB. [Ipy nmpoBeAeHUHN UCTIBITAHUNA Ha aAr€3MOHHYIO POYHOCTh METO-
JIOM MHCTPYMEHTAIILHOTO (M3MEPUTENFHOTO0) IapanaHus yCTaHOBIEH MHOTOCTAIMIHBINA XapakTep Mpolecca
pa3pyllIeHHs TOKPBITUH MTPU LAPalaHUK C YBEJIMYUBAIOIIEHCS HArpY3KOW Ha JIBHXKYLIUICS aMa3HbINA MHJEH-
TOp. YCTaHOBJICHBI TUITbI BO3HUKAIONIUX MIPU ATOM CTPYKTYPHBIX IMOBPEXKICHHUH, UX CBSI3b CO CTPYKTYPHO-(a-
30BBIM COCTOSIHAEM TTOKPHITUH W TIOPOTOBEIE (KPUTHYECKUE) HArpy3KH, MPU KOTOPBIX XapakTep pa3pyIleHuUs
MensieTcs. [lokazaHo HaM4yue KOppesiuy MEXAY CONEP:KaHUEM YIIIEPOAa B XPOMYIIIEPOIHBIX MOKPBITUSX,
HX pabOTOCIOCOOHOCThIO B YCIIOBHUSIX TSHKEIOHATPYKSHHOTO (PPUKIIMOHHOTO KOHTAKTa U XapaKTePUCTHKAMU
aJre3VOHHON MPOYHOCTU. Pe3ynbrarhl MOKAa3bIBAIOT, YTO CBOMCTBA XPOMYIVIEPOJHBIX HAHOKOMIIO3UTHBIX IO-
KPBITHI MOXKHO KOHTPOJIMPOBATh, MEHSSI UX MUKPOCTPYKTYPY U CTPYKTYpHO-(Pa30BO€ COCTOSIHHE MyTEM IO~
Oopa mapameTpoB Npolecca BAKyyMHOTO HOHHO-TUIA3MEHHOTO HATTBUICHHSI.
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Abstract

The comparative investigation has been performed to estimate the influence of structural state and phase
composition on the functional properties (coefficient of friction, durability of the coated frictional contact
period of stable work at high contact pressures, mechanical properties and adhesive strength) of two types of
chrome-carbon coatings: the chromium-alloyed diamond-like carbon (Cr-DLC) coatings obtained by reactive
magnetron sputtering of chromium in acetylene-nitrogen gas mixtures, and the coatings deposited by nonre-
active magnetron sputtering of targets made of chromium and detonation nanodiamonds (ND). It has been
demonstrated that the peculiarities of the nanocomposite structure of these coatings can significantly affect
their tribological and micromechanical behavior. The adhesive strength investigations by the method of in-
strumented scratching with increasing load on a moving diamond indenter have proved the multi-stage char-
acter of the process of coating failure. The existing types of surface damage, their relationship with the struc-
tural state and phase composition of coatings, and the threshold (critical) loads at which the character of
coating failure changes have been established. It has been shown that there exists a correlation between the
content of carbon in chrome-carbon coatings, the tribological performance under the conditions of a heavy-
loaded frictional contact and their adhesive strength characteristics. These results mean that the tribological
and other functional properties behavior of chrome-carbon coatings with nanocomposite structure might be
controlled by tailoring their microstructural state and phase composition by selection of the appropriate tech-
nological parameters of their plasma-assisted vacuum deposition.

Keywords: hard carbon coatings alloyed with chromium, magnetron sputtering, diamond-like carbon,
nanodiamonds, free carbon, chromium carbide and nitride phases, hanocomposite structures,
friction, adhesive strength.
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