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Ha3sBa po6oTH yKpaiHCBHKOIO:

TexHosIOriYHE KepyBaHHS apXiTEKTYPOIO Ta CKJIAZOM iOHHO-TIJIa3MOBHUX 06araToapoBUX TOKPUTTIB, yTBOPEHHUX

KOMOiHalli€el0 MOHO- Ta 6araTOKOMIIOHEHTHUX HITPUTiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Technological control of architecture and composition of ion-plasma multilayer coatings formed by a combination

of mono- and multicomponent nitrides

Pedepat yKpaiHCBKOIO:

Ha upomy etari fociifkeno npouecy GOpMyBaHHS iOHHO-117Ia3MOBUX (PYHKLIOHAJIbHUX IIOKPUTTIB, yTBOPEHUX
6araTomapoBolo KoOMOiHalli€l0 HAHOPO3MipPHUX NPOMIAPKiB 6araTOKOMIIOHEHTHUX HITPUJIiB Ta MOHOHITPUIIB
nepexigHux meTtasiB. JJOCIiIpKeHO BIUIUB TEMIIEPATypHU BiNany Ha MeXaHiyHi XapaKTepUCTUKU 6araTolapoBux
nokputTiB (TiSi)N /CrN, oTpuMaHux 11py pisHOMy po604OMY TUCKY a30Ty Ta BiJj €MHOMY I1OTeHLiasi 3MilleHHS,
IIPUKJIaJeHOMY 1o nigkinaaxu. bararomaposi nokputts (TiSi)N/CrN 6ynu oTpruMaHi METOL0M BaKyyMHO-IyTOBOTO
OCAIPKEHHSI 3 BUKOPUCTAHHSIM JIBOX €JIEKTPOILYTOBUX BUIIAPHUKIB 3 XPOMOBUM i TUTAH-KPEMHI€BUM KaTOJAMU B
peskuMi 6e3nepepBHOro obepTaHHs Niakiaaaxku. baratokomnonentaui karog Ti0,46A10,20Zr0,19Nb0,07Y0,08
BHMKOPHCTOBYBaJIY JJ1s1 OTPMMaHHS IOKPUTTIB Ha oCcHOBI (TiAlZrNbY)N Ha sucToBUX HifKIaKax 3 HEP>KaBilyoi
CTaJIi 3a TEXHOJIOTi€I0 BAKyyMHO-IyTOBOT'O OCAPKEHHS1. BCi MOKPUTTS Masu LijIbHY MiKPOCTPYKTYPY, X04a Ha
IIOBEPXHi IOKPUTTIB OyJIM MOMITHI MiKpOKparu1i. PEHTT€HOCTPYKTYpHUII aHaNi3 BUSIBUB (POPMYBAHHSI OCHOBHO]
onHOoQa3Hoi Ky6iYHOI CTPYKTYpH 3 HE3HAYHOIO (a3010 BIOPLIUTY IJ1sl IOKPUTTIB 3 BUCOKUM BMicToM Al. Bysio
BMBYEHO BIJIUB TUCKY PeaKLilfHOro rasy i KiJibKocTi 6ics10iB Ha MeXaHiyHi Ta TpU6OJIOriYHi XapaKTepPUCTUKU
6aratomapoBux NokpurTis (TiZr /Nb)N. Bararomaposi nokpurrts (TiZr /Nb)N 6ynu orpumaHi metomnom Arc-PVD.
Bynu pocnimkeHi ¢pazoBuil ckiajl, po3Nofia eJeMeHTiB, MexaHiuHi Ta TepMidHi BJIaCTUBOCTI. [1J1s1 BUBUEHHS

MEXaH{YHUX BJIACTUBOCTEN IIOKPUTTIB [IPOBOJUIINCS BUIIPOOYBaHHSI HAHOIHEHTYBAaHHSIM

Pedepar aHIJ1iHCBKOIO:

The formation processes of ion-plasma functional coatings, formed by a multilayer combination of nano-sized
interlayers of multicomponent nitrides and mononitrides of transition metals, were investigated at this stage. The
influence of the annealing temperature on the mechanical characteristics of (TiSi)N/CrN multilayer coatings
obtained at different nitrogen working pressure and negative bias potential applied to the substrate was studied.
Multilayer coatings (TiSi)N /CrN were obtained by the vacuum-arc deposition method using two electric arc
evaporators with chromium and titanium-silicon cathodes in the mode of continuous rotation of the substrate.
The multicomponent Ti0.46A10.20Zr0.19Nb0.07Y0.08 cathode was used to obtain coatings based on (TiAlZrNbY)N
on stainless steel sheet substrates by vacuum-arc deposition technology. All coatings had a dense microstructure,
although microdroplets were visible on the surface of the coatings. X-ray diffraction analysis revealed the
formation of a main single-phase cubic structure with a minor wurtzite phase for coatings with a high Al content.
The influence of reaction gas pressure and the number of bilayers on the mechanical and tribological
characteristics of (TiZr /Nb)N multilayer coatings was studied. (TiZr /Nb)N multilayer coatings were obtained by
the Arc-PVD method. The phase composition, distribution of elements, mechanical and thermal properties were
investigated. Nanoindentation tests were conducted to study the mechanical properties of the coatings.
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