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B Hacrosimeit pabote uccienoBaHbl MEXaHUYECKHE CBOMCTBA M TPUOOTEXHUIECKHE XapaKTEPUCTUKH T10-
kperTait TiIN (MoHOCIHOI), TiN/a-C (nBYXClIOiHOE, ABA THIIA COYCTAHMH YIPYTOIUIACTHISCKUX CBOUCTB CPex)
Ha OCHOBE KCIEPUMEHTAIBHBIX U TEOPETHYECKUX TOAXO0I0B. MHUKPOCTPYKTypa CHHTE3UPOBAHHBIX MOKPHI-
THH, penbed TUIEBO MOBEPXHOCTH aTTECTOBAHBI CKAHUPYIOIIUM DJIEKTPOHHBIM MUKPOCKOTIOM. AHAJIH3 CO-
OTBETCTBUS MOKPHITUA a-C OCYINECTBISIICS METOAOM HAapyIIEHHOTO TOJHOTO BHYTPEHHETO OTPaKEHUS
(HIIBO) npu ucnons3oBannu MK Dypbe-cniekrpomerpa. TBEPIOCTh M MPUBEAEHHBIN MOAYIH YIPYTrOCTH
OBLIH TOTyYeHBl METOJJOM HETIPEPHIBHOTO MHCHTUPOBaHUS TUpamMuoi bepkoBrya. THTEHCHBHOCTD H3HOCA
1 K03(GULHUEHT TPEHHUS ONpeesICHbl B PEXKUME TPEHHE CKOJIBKEHUS. Pe3ynbTraThl KOMIIEKCHOTO SKCIIEPH-
MEHTAJIBHOTO MCCIIENOBaHNS MOKPBITUH SBISUINCH OCHOBOH IS TOCTPOEHUSI KOHEYHO-3JIEMEHTHOW MOZEIH
HMHACHTUPOBAHUS JIByXCIOMHON YIPYTomIacTUYeCKON Cpeabl C pa3aIMyHbIM COYETaHNEM YIIPYTHX U MJIACTH-
YECKUX XapaKTEPUCTUK, M OTHOCHUTENBHBIX TOJILIUH CJIOEB. DKCIEPUMEHTAIBLHO YCTAHOBJIEHA KOPPEISIIHA
NapaMeTpoB PACCMATPHBAEMBIX TIOKPHITHIl H/E u H/E* u naTeHcHBHOCTH H3HOCA. TeopeTHuecKn yCTaHoB-
JieHb! ()YHKIIMOHAIBHBIE 3aBHCUMOCTH TBEPAOCTH M MPHUBENEHHOTO MOIYNA YIPYTOCTH B 3aBUCHMOCTH OT
OTHOCHUTEILHOH TOJIIUHBI JTUIEBOTO MeTacTabmibHOro cios a-C. OnpeneneHo ONTHMaNbHOE COOTHOLICHHE
TONIIMH cocTaBstomux cioéB TiN/a-C MOKPBITHA NPH 3aJaHHBIX YIPYTOIUIACTHYECKUX XapaKTepHUCTUKaX
MaTepHalioB, KOTopoe OyzeT 06manaTh HanTyIIInMH TPHOOTEXHUIECKIMH XapaKTepHUCTHKAM.

KiroueBble ciioBa: MHOToCi0MHBIe MOKpbITUs TiN/a-C, HHIEHTHPOBaHKUE YNPYTOIUIACTUYECKUX CPell, Me-
xannueckue coiictBa TiN, a-C, TpuboTeXHHMUYECKHE XapaKTepUCTHKH a-C.
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Abstract

This work investigates the mechanical properties and tribological characteristics of TiN (single layer) and
TiN/a-C (double layer, two types of combinations of elastic-plastic properties of media) coatings based on
experimental and theoretical approaches. The microstructure of the synthesized coatings and the relief of the
front surface were examined using a scanning electron microscope. The analysis of the conformity of the a-
C coating was performed using the disturbed total internal reflection method with an IR Fourier spectrometer.
The hardness and reduced elastic modulus of the samples were determined through continuous indentation
using a Berkovich pyramid. The intensity of wear and the friction coefficient were determined in a sliding
friction mode. The findings of a thorough experimental investigation into the coatings were instrumental in
formulating a finite element model of indentation into a two-layer elastic-plastic medium, incorporating var-
ied combinations of elastic and plastic characteristics, as well as distinct relative layer thicknesses. The cor-
relation between the parameters of the considered coatings H/E and H°/E* and the wear intensity was estab-
lished through experimental means. Theoretically, the functional dependencies of hardness and reduced elas-
tic modulus on the relative thickness of the face metastable layer a-C were established. The optimal thickness
ratio of the TiN/a-C coating layers has been determined for given elastic-plastic characteristics of the mate-
rials. Such a coating will exhibit optimal tribological characteristics.

Keywords: multilayer TiN/a-C coatings, indentation of elastic-plastic media, mechanical properties TiN,
a-C, tribological characteristics a-C.
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