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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Bararomaposi i 6araTOKOMIIOHEHTHI IIOKPUTTSI 3 aIalITUBHOIO IIOBEiHKOIO B YMOBAX 3HOCY Ta TEPTS

Ha3sBa po6oTH aHIJIilICbKOIO:

Multilayer and multicomponent coatings with adaptive behavior in wear and friction conditions

PedepaT ykpaiHCbKOIO:

O06'eKT BOCHIIKEeHHS - IPOLIECU CTPYKTYpO- Ta (a30yTBOPEHHS, €JIeMEHTHUH Ta (pa30BUil CKial, IOKPUTTIB Ha
ocHOBI HiTpuziB metanis: Ta, Ti, Zr, Hf, Nb, Mo, W, Si, Al, Cr, oTpuMaHux METOJIOM BaKyyMHO-IyTOBOT'O OCAIPKEHHS
Ta ix BIJIMB Ha Qi3MKO-MeXaHiyHi BJIaCTUBOCTI IOKPUTTIB. [IpeAMeT OCiI>)KeHHs! - CTPYKTYpPHI Ta (pi3uko-
MEXaHiuHi BJIaCTUBOCTI, €JIeMeHTHUH i (pa30BUil CKJIaJ, MeXaHi3Mu (POPMyBaHHS OCAIPKEHUX 6araTomapoBUx
IIOKPUTTIB Ha OCHOBI HiTpuAiB Ta, Ti, Zr, Hf, Nb, Mo, W, Si, Al. MeTa po60Ty - BCTAaHOBJIEHHS B3a€EMO3B'SI3Ky MiX
eJIeMeHTHUM i (a30BUM CTaHAMU Ta TEPMIYHOIO CTabiJIbHICTIO, MEXaHIYHUMH i TPUOOJIOTIYHUMU BIACTUBOCTSIMU
HaHOCTPYKTYPHMX 3aXVMCHUX MYJIbTUIIAPOBUX IIOKPUTTIB, Ta BIJINBY HA HUX TEXHOJIOTIYHUX ITapaMETPiB
OCaIPKEHHS, @ CaMe TUCKY poO0YOro rasy Ta MOoTeHLialy 3CyBYy MigKIaaKu. MeTonu OTpUMAaHHS Ta JOCHiIKEHHS
3pasKiB - 171 OTPUMaHHS TOKPUTTIB BUKOPUCTAHO METOJ, BAKYYMHO-IYTOBOTO Ta MATHETPOHHOTO OCAIPKEHHS; 7151
IOCJIiIPKEHHS MIKPOCTPYKTYPH Ta IIOIIEPEYHOrO Mepepidy - CKaHylo4ya eJIEKTPOHHA MIKPOCKOIIiS 3
€HeproJUCIePCiliHOI0 IPUCTABKOO, PEHTT€HIBChbKA NU(PPAKTOMETPIs, IPOCBidyloYa eJIeKTPOHHA MiKPOCKOIIis,
MeToq AudepeHLianbHOI CKaHYBAIbHOI KaJIOPUMETPIi, JOCIIKEHHS PO3IOLiNy €JIeMEHTHOIO CKJIaay 3pa3KiB -
METO, BTOPUHHOI i0HHOI Mac-CIIeKTPOMETPii Ta peHTreHiBCchbKa (OTOEIeKTPOHHA CIIEKTPOCKOIIis; BUBHAYEHi
MEeXaHiuHi BJIaCTUBOCTi METOJIOM iH/I€HTYBaHHS [TOBEPXHi IIOKPUTTSL. B pamKax IpoeKTy po3po0JieHi HOBi MeTonU
CHUHTE3Y NePCHEKTUBHUX PYHKI[iOHAJIBHUX IIOKPUTTIB 3 MOKpallleHUMHU NTapameTpaMu, 30Kpema, HiTpUiB
nepexiiHUX MeTasliB y CKai 6araTomapoBUX CKJIAIHUX CTPYKTYp. Ha migcrasi pe3ysibTaTiB KOMIJIEKCHUX
IOCTiIKeHb CTPYKTYPH, a30BOro Ta €JIeMEHTHOI0 CKJIaZly [IOKPUTTIB HITPUIiB IEpeXifHNX MeTaJliB:
(TiZrNbTaHf)N /MoN, (TiZrNbTaHf)N /WN, TiN /SiC ta a-AIN /a-BCN, ZrN /CrN, (CrN/ZrN) /(Cr/Zr) Ta
TiZrN /TiSiN po3po6sieHa TeXHOJIOTisl ofiepsKaHHS 3aXMCHUX [TIOKPUTTIB 3 Harlepe], BitoMUMU Qi3nKo-MeXaHIYHUMU

BJIACTUBOCTSIMMU.

Pedepar aHr1ilicbKOIO:

Object of research - processes of structural and phase formation, elemental and phase composition of coatings
based on nitrides of metals: Ta, Ti, Zr, Hf, Nb, Mo, W, Si, Al, Cr, obtained by vacuum-arc deposition and their
influence on the physical and mechanical properties of coatings.The subject of research - structural and physico-
mechanical properties, elemental and phase composition, mechanisms of formation of deposited multilayer
coatings based on nitrides Ta, Ti, Zr, Hf, Nb, Mo, W, Si, Al. The aim of the work is to establish the relationship
between elemental and phase states and thermal stability, mechanical and tribological properties of
nanostructured protective multilayer coatings, and the influence of technological parameters of deposition,
namely the working gas pressure and substarate bias. Methods of depositiong and investigation of samples - the
method of vacuum-arc and magnetron deposition was used to deposite of the coatings; for the study of
microstructure and cross section - scanning electron microscopy with EDS, X-ray diffractometry, transmission
electron microscopy, the method of differential scanning calorimetry, the study of the distribution of the
elemental composition of the samples - the method of secondary ion mass spectrometry and X-ray photoelectron
spectroscopy; determined mechanical properties by the method of indentation of the coating surface. The new
methods for the synthesis of promising functional coatings with improved parameters, in particular, nitrides of
transition metals in multilayer complex structures are developed in the project. The technology for obtaining
protective coatings with known physical and mechanical properties based on the results of complex studies of the
structure, phase and elemental composition of transition metal nitride coatings: (TiZrNbTaHf) N / MoN,



(TiZrNbTaHf) N / WN, TiN / SiC and a-AIN / a-BCN, ZrN / CrN, (CrN / ZrN) / (Cr / Zr) and TiZrN / TiSiN is
developed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MeTOqMKN OTPUMAHHS 6araTOKOMITIOHETHUX [IOKPUTTIB i3 MyJIbTUIIAPOBOIO

BHYPIIIHBOIO apXiTeKTypolo Ha ocHOBi noexHaHHs (Ti, Zr, Nb, Ta, Hf, Mo, W, Si, Al, Cr) meTaiB 3 a30TOM.

Haszsa HTII anrJificbKo10: Methods of obtaining multi-component coatings with multilayer internal
architecture based on a combination (Ti, Zr, Nb, Ta, Hf, Mo, W, Si, Al, Cr) of metals with nitrogen.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: Marepianu

l'any3s 3acTocyBaHHs: 28.51.0

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Possuneni HOBI MeTOzIM 171 OTPUMaHHS HITPUiB nepexinuux metasis: (TiZrNbTaHf)N /MoN,
(TiZrNbTaHf)N /WN, TiN/SiC, o-AIN /o-BCN, ZrN/CrN, (CrN/ZrN)/(Cr/Zr) ta TiZrN /TiSiN. BcraHoBineHi Qi3nyHi
3aKOHOMIPHOCTI OCa/I)K€HHS CMHTe3y 6araTomapoBUX IIOKPUTTIB B yMOBAaX BILIMBY [IOTOKY 6araTOKOMIIOHEHTHO]
MeTaJeBoi IJ1a3MU 3 BUCOKUM CTyIleHEeM OJHOPiIHOCTI. Bu3HaueHi cTpyKTypHi-(}a30Bi xapakTepUCTUKU Ta (i3UKO-
XiMiYHi BJIACTMBOCTI OTPMMAaHUX 3aXMCHUX IIOKPUTTIB, pO3pO0JI€HI METOAUKY cTabimnizauii ix ¢pisuko-mexaHiyHUX

BJIACTUBOCTEM.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIii (Matepiasis,
TEXHOJIOTI! TO1O) AJ1s1 3a0e3MeYeHHs] eKCIIOPTHOIO IIOTEeHIialy Ta 3aMillleHHIO iIMIIOPTY, 3MEHIIEHHS 3HOCY

0o06J1agHaHHS

BnyiuB HTII Ha moBKiJjjis:

BnpoBanykenHss HTII: Boposamxeno

IIpakTHyHa peasnisanis HTII
ITouaTok eramy: 01.2018
3akiH4yeHHs eTamy: 12.2020

Cno>kuBaui npo,llyKni'l': CyMCBKUH Iep>KaBHUM YHIBEPCUTET, BUIL HaBYaJIbHi 3aKJIay, HAyKOBO-IOCIigHI

iHCTUTYTH
IlepcneKTHBHI PHHKH: VKpaiHu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
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