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[IpoBeneHbl CpaBHHUTENBHBIE HCCICAOBAHHUS CTOHKOCTH K Pa3IMYHBIM BUJAM  HM3HAIIMBaHUS
HaHOCTPYKTypUpoBaHHBIX NOKPBITHH Ti—Al-Ni—N n Ti—Al-Ni—-Mo—N, xapakTepu3yomuxcs 0JHOPOIHON
1 MHOTOCJIOWHOHN apXUTEKTYPOH COOTBETCTBEHHO. JlaHa olleHKa BIUAHUS Mo 1 apXUTEKTYpbl IOKPHITUI Ha
CTOIKOCTHBIE XapaKTEPUCTUKH K H3HAIIMBAHUIO W 3PO3UH HCCIIEAOBAHHBIX KEPaMHKOMETAIIMYECKHX
CTPYKTYp. Y CTaHOBIICHO, YTO JJIsi OOOMX MOKPBITHIA HE XapaKTEPHO pa3pylIeHHE TI0 XPYITKOMY MEXaHU3MY.
[loBbImIeHHAs! BA3KOCTH Pa3pyLICHUs] BEICOKOTBEPABIX MOKPHITHH 000MX COCTaBOB ONPEAEISIETCS HATMIHEM
IDIACTUYHON MeTayuindeckoit  (as3pl, pa3BeTBIEHHON ceThio rpanmn HaHO3épeH (Ti—Al-Ni-N) wu
MHorocinoliHol apxutekrypoid (Ti—Al-Ni—-N—Mo), nogasnstomux poct TpeurH. O0a MOKPHITHS TOKa3aln
BBICOKYIO CTOHKOCTBH K THAPO3PO3MOHHOMY H3HAIIMBaHUIO. [IprcyTcTBHE MOJIHOAEH B COCTaBE MOKPHITHS
Ti—AI-Ni-Mo-N o0ecneunBaeT cHKeHHEe Kod(Q(UIIMEHTa TPEHHS CKOJBKEHUS TPH ITOBBIIICHHBIX
TeMITepaTypax, BCJIEICTBHE 00pa3oBaHHS OKcHUAHOW ¢a3bl (MoQj;), BeICTyMatomeld B KadyecTBE TBEPAOU
CMa3KH.

KuiioueBble ciioBa: M3HOCOCTOMKHE MOKPHITUS, HAHOCTPYKTYPHPOBAHUE, aAre3MOHHOE M KOTE3MOHHOE
paspylIeHne, CKIepoMeTpusi, TpUOOIOTHS, TBEPAOCTh MOKPBITHH, BA3KOCTH pa3pymie-
HUS, THAPOaOpa3uBHas dPO3usl.
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Abstract

Comparative studies of resistance to various types of wear of nanostructured coatings Ti—AI-Ni—N and
Ti—Al-Ni—-Mo—N, characterized by a homogeneous and multilayer architecture, respectively, were carried
out. The impact of Mo and the architecture of coatings on the resistance characteristics to wear and erosion
of the studied ceramic-metal structures is estimated. It was found that both coatings are not characterized by
a brittle failure mechanism. The increased fracture toughness of highly hard coatings of both compositions
is determined by the presence of a plastic metal phase, a branched network of nanograin boundaries
(Ti—Al-Ni-N) and a multilayer architecture (Ti—~Al-Ni-N—Mo), which suppress crack growth. Both coat-
ings showed high resistance to water erosion wear. The presence of molybdenum in the composition of the
Ti—Al-Ni—-Mo—N coating provides a decrease in the sliding friction coefficient at elevated temperatures due
to the formation of an oxide phase (MoQ;), which acts as a solid lubricant.

Keywords: wear-resistant coatings, nanostructuring, adhesive and cohesive failure, measuring scratching,
tribology, coating hardness, fracture toughness, waterjet erosion.
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