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HccnenoBanbl BakyyMHBIE HOHHO-IUIa3MEHHBIE MTOKPBITHS cucteMbl TiAIN ¢ pazmnynoii Mmopdonorueit
CTPYKTYpHI (OJHOCIJIOMHBIE U MYJIBTCIOWHBIE C Pa3HON TONLIMHON CIOEB), HAHECEHHBIE NIPU AYTOBBIM HCIIa-
pEHUH Ha TIOIOKKY U3 a30TUpoBaHHOH cTamu 38X2MHIOA. DTaoHOM s CpaBHEHUS MEXaHUIECKUX U TPH-
0O0JIOTMYECKUX CBOWCTB CITY>KWJI CIUTONTHON a30THPOBAaHHBIN MOBEPXHOCTHBIN cioit Hutpuna (Fe,Al)sN —
¢da3pr ¥ (Ha ctanm 6e3 mokpbITHsl). OTMEUYEHO, YTO pEHIaroIIUM (GaKTOPOM, OIMPEESIISIFOINM H3HOCOCTOM-
KOCTh TIOKPBITHS IIPHU TPEHUH, SIBJISETCS ciiabas anre3us MOKpeITuid TIAIN K HUTPHUIHOMY CIIOIO IOIJIOMKKH.
OTtcnanBaHue U CKaJIbIBAHUE MOKPBITUS PU TPHOOIOTUIECKUX UCTIBITAHUSIX IPUBOANT K N3MEHEHHIO MeXa-
HU3Ma WM3HAIIWBAHUS C OKHCIUTEIHLHOIO Ha OKHCIUTEIHbHO-a0pa3UBHEIM, YTO WHTCHCU(DUIIUPYET WU3HOC
CTAITLHBIX 00pa31oB. Mopdoorust CTpyKTYphl HOHHO-TIIA3MEHHBIX TTOKPHITHI B 3TUX YCIOBHSX CYIIECTBEH-
HOT'O 3HAYCHHUS HE UMEET. DKCIIePUMEHTaIbHAsI MPOBEPKa aAre3nOHHON MpodHOoCTH MOKpbITHH TiAIN ¢ o1-
HOTHITHOM CTPYKTYpPOH Ha CTANBHBIX MOJIOKKAX C a30THPOBAHHOHN M IIEMEHTOBAHHOM MMOBEPXHOCTHIO ObLIa
BBITIOJIHEHA 110 METOAMKE CKPATU-TECTUPOBAHUS. 3HAUCHUSI KPUTUUECKOW HAarpy3KU CKaJbIBAHUS MTOKPBHITUN
IUUIS HATPUIHOM TOITIOKKH coctasmid 3,42 H, a mis kapOumnoit momioxku — 16,97 H. Ilonydernasie naH-
HBIE CBHJIETEILCTBYIOT O TECHOM B3aWMOCBSI3M aJr€3MOHHBIX CBOWCTB IMOBEPXHOCTHU pa3zielia «ITOKPHITHE—
MOJIOKKa» € M3HOCOCTOMKOCTBHIO MOKPBITHA. 1103TOMY B MpHKIJIAAHBIX BOIPOCAX BBHIOOpAa M3HOCOCTOMKHUX
MTOKPBITHH JUIS HATPY>KEHHBIX Y3JI0B TPEHUS BIHUSHUIO TIOIOKKH JIOJKHO OBITH OTBEICHO OHO M3 IPHUOPH-
TETHBIX MECT.
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Abstract

Vacuum ion-plasma coatings of the TiAIN system with different structure morphology (single-layer and
multi-layer with different layer thicknesses), deposited by arc evaporation on a 38Cr2MoAl nitrided steel
substrate, have been investigated in this work. A continuous nitrided surface layer of (Fe, Al)saN — phase 7'
(on uncoated steel) served as a standard for comparing the mechanical and tribological properties. It is noted
that the decisive factor determining the wear resistance of the coating during friction is the weak adhesion of
TiAIN coatings to the nitride layer of the substrate. Peeling and chipping of the coating during tribological
tests leads to a change in the wear mechanism from oxidative to oxidative-abrasive, which intensifies the
wear of steel samples. The morphology of the structure of ion-plasma coatings under these conditions is not
significant. Experimental verification of the adhesion strength of TiAIN coatings with the same structure on
steel substrates with a nitrided and carburized surface was performed using the scratch-test technique. The
values of the critical load for chipping coatings for the nitride substrate were 3.42 N, and for the carbide
substrate — 16.97 N. The data obtained indicate a close relationship between the adhesion properties of the
“coating—substrate” interface with the wear resistance of the coating. Therefore, in the applied questions of
the choice of wear-resistant coatings for loaded friction units, the influence of the substrate should be assigned
one of the priority places.

Keywords: ion-plasma technology, PVD coatings, nitrided steel layer, microstructure, adhesion, electron
microscopy, indentation, tribological tests, wear mechanisms.
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