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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[MpuHuunu ¢GopMyBaHHS JlieJIeKTPUYHMX HAHOCTPYKTYPHHUX [TOKPUTTIB 3 OKCMHUTPUIB [TepeXifHUX METaiB

METOOM PEAKTUBHOI'O 10HHO-T1JIa3MOBOT'O CUHTEJY.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Principles of formation of dielectric nanostructured coatings of transition metal oxynitrides by the method of
reactive ion-plasma synthesis.

Pedepar yKpaiHCBKOIO:

BrBueHO npouecy B peakTUBHIN [1J1a3Mi ITif] YaC MarHETPOHHOT'O OCAPKEHHS OKCHHITpUy Tantaiy 3 ICP-
aKTUBalli€l0 peaKTUBHOTO ra3y 3aJIe5KHO BiJl YaCTKU KUCHIO. [IpeicTaByieHi pe3yJibTaTu CIIEKTPOCKOIIYHOTO
IOCIiIKEHHS ONTUYHOTO BUITPOMIHIOBaHHS 3 IJIA3MU Ta Mac-CIIEKTPOMETPIi ra30BOro CKIaAy y BaKyyMHIN Kamepi y
BiZJ[TOBib HA 3aIla/IIOBAaHHSI MarHETPOHHOTO PO3PSAY Ta iHIYKTUBHO 3B'3aHOI I1a3Mu. [IpoBeIeHO TOCTiIKEHHS
PO3PSITHUX XapaKTePUCTUK HOBOI KOMOiHOBaHOI HU3bKOEHEPreTUYHOI iIOHHO-TIPOMEHEBOi -~ MarHeTPOHHOI
posnopoluryBanbHoi cucteMu. JJocmigkeHo (isuKo-MeXaHiuyHi BIaCTUBOCTI CK1aJHOKOMIIO3UIITHUX I1J1iBOK
cucremu Ta-O-N pi3HUX CK/IaLy Ta CTPYKTypHU Ta BUSHAYEHO ONTUMAJIbHI €eHepreTuyHi yMoBU (POPMYyBaHHS I1J1iBOK
i3 HarikpaummMu Qi3MKOMEXaHiYHUMU XapaKTepucTukamu. JlocimimkeHo mopdoJioriio moBepxHi Ta Tonorpadio
nokputTiB TaON BrBYasy 3a JOIIOMOTrOX0 aTOMHO-CHJIOBOI Ta €JIEKTPOHHOI CKaHYI04Y01 MIKPOCKOIIii, & CTPYKTYPY,
XIMIYHWA CKJIaZ, Ta PO3IOIiJ eJIEMEHTIB aHanidyBany Mmetogamu EDX, XRD ta XPS. BUB4€HO BILIMB CTPYKTYPHO-
Mop@oJioriyHuX BIaCTUBOCTEN NoBepxHi 11iBoK Ta, Ta205 ta okcuHiTpuay TaON Ha QyHKUIiOHANIBHI
XapaKTePUCTUKM KepaMiyHUX IOKPUTTIB Ta ix KOpeJIALlilo 3 afiresiero TPOMOOLIUTIB y TecTax in vitro. Pe3yspraT
BUIIPOOYBaHb in vitro NpogeMOHCTPYBaIY, 1O OCAIPKEHHS IOKPUTTIB Ha OCHOBI Ta NpU3BOIUTE [0 3MillleHHS
BJIACTMBOCTE! MTOBEPXHi B 6is1b1I rinpodobHy 0671aCTh, 0 NPU3BOAUTH O 3HIKEHHS anresii Tpo6OIUTIB i
NiABUILEHHS aHTUMIKPOOHUX BJIACTUBOCTE! Y TIOPIBHSIHHI 3 HEP>KaBilo4oi CcTajlIo. 3p06sieHO BUCHOBOK, 1110
nokpuTTs TaN i TaON, s1Ki MaloTh 0COGIMBUI KOMIUIEKC MEXaHIUHUX i TPUOOJIOTIYHUX BIACTUBOCTEN, MOXYTb OyTU

BUKOPUCTaHI K BEPXHIi1 1ap [ CTEHTIB.

Pedepar aHIJIiHCBKOIO:

Processes in reactive plasma during magnetron deposition of tantalum oxynitride with ICP-activation of the
reactive gas depending on the proportion of oxygen were studied. The results of spectroscopic research of optical
radiation from plasma and mass spectrometry of gas composition in a vacuum chamber in response to ignition of a
magnetron discharge and inductively coupled plasma are presented. A study of the discharge characteristics of a
new combined low-energy ion-beam - magnetron sputtering system was conducted. The physico-mechanical
properties of complex composite films of the Ta-O-N system of various compositions and structures were studied,
and the optimal energy conditions for the formation of films with the best physico-mechanical characteristics
were determined. The surface morphology and topography of TaON coatings were studied using atomic force and
scanning electron microscopy, and the structure, chemical composition, and distribution of elements were
analyzed using EDX, XRD, and XPS methods. The influence of the structural and morphological properties of the
surface of Ta, Ta205 and TaON oxynitride films on the functional characteristics of ceramic coatings and their
correlation with platelet adhesion in in vitro tests was studied. The results of in vitro tests demonstrated that the
deposition of Ta-based coatings leads to a shift of surface properties to a more hydrophobic region, which leads to
a decrease in platelet adhesion and an increase in antimicrobial properties compared to stainless steel. It was
concluded that TaN and TaON coatings, which have a special complex of mechanical and tribological properties,
can be used as the top layer for stents.
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