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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

[IpuHIuNY (QOpPMYBaHHSI [i€IEKTPUYHMUX HAHOCTPYKTYPHUX IIOKPUTTiB 3 OKCUHUTPUAIB IEPEXiTHUX METaliB METOJOM

PEaKTUBHOTO iOHHO-T17Ia3MOBOTO CUHTE3Y.

Ha3sBa po6oTHu (aHrJI)

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

Pedepar (yxp)

BruByeHO Mpouecu B PEAKTUBHIA IJIa3Mi I 4Yac MarHeTPOHHOIO OCAIpKEHHS OKCHUHITpuay TaHTany 3 ICP-akTuBauiero
PEaKTUBHOrO ra3dy 3aJIe)KHO BiJj 4aCTKM KUCHIO. [IpelicTaBiieHi pe3yJbTaTH CIIEKTPOCKOMIYHOIO MOOCIHIIPKEHHS OINTUYHOTO
BUAINIPDOMIHIOBaHHS 3 IIJIJa3MM Ta MacC-CIEKTPOMETpii ra3oBOro CKJaJy y BaKyyMHill KaMmepi y Bi[IOBib Ha 3amMajloBaHHA
MAarHeTpOHHOTO pPO3psALy Ta IHOYKTUBHO 3B'A3aHOi Mia3mu. [IpOBENEHO MHOCHIIKEHHS PO3PSANHUAX XapaKTEPUCTUK HOBOI
KOMOiHOBaHOI HH3bKOEHEPreTUYHOI iOHHO-TIPOMEHEBOI - MAarHeTPOHHOI PO3IOPOLIYBaJbHOI cucTeMU. JociimkeHo ¢i3nko-
MEXaHiuHi BJJaCTMBOCTi CKJIIQIHOKOMITO3ULIHMX ITiBOK cucteMu Ta-O-N pi3HUX CK/Ia[y Ta CTPYKTYPH Ta BUSHAYEHO ONTHMAJIbHi
eHepreTnyHi yMoBM (POPMYBaHHS IUTIBOK i3 HaWKpamumu (i3MKOMEXaHiYHMMHU XapaKTepucTukamu. JJociimkeHo MopgoIorio
noBepxHi Ta Tonorpadito nokpurtis TaON BMBYAjM 3a OIOMOrOI0 aTOMHO-CHUJIOBOI Ta €JIEKTPOHHOI CKaHyl04oi MiKpockorii, a
CTPYKTypy, XiMiUHMI CKJIaf, Ta PO3NOJin eJleMeHTIiB aHamidyBanu Mertogamu EDX, XRD Ta XPS. BUBUY€HO BILIUB CTPYKTYPHO-
MOPQOJIOTIYHUX BJIACTMBOCTe mnoBepxHi miiBok Ta, Ta205 Ta oxcunitpumy TaON Ha QyHKUiOHAIbHI XapaKTePUCTHKU
KepaMidHUX ITIOKPUTTIB Ta iX Kopesslilo 3 anresielo TPOMOOLMTIB y TecTax in vitro. PesysibraTu BUIpOOYBaHb in Vitro
MIPOJIEMOHCTPYBAM, IO OCAIXEHHSI MOKPUTTiB Ha OCHOBI Ta MPU3BOAWUTH OO 3MilllEHHS BJIACTUBOCTEM IOBEPXHi B OiIbII
rigpo¢obHy 06s1aCTh, 10 NPU3BOAUTb OO 3HIDKEHHS afresii TpoOOLUTIB i MigBUINEHHS AaHTUMIKPOOHMX BJIACTUBOCTEN Y
MOPIBHSIHHI 3 HEpXKaBilo4oi cTajuio. 3po06JIeHO BUCHOBOK, O MNOKpUTTS TaN i TaON, siKki MalOThb OCOGIMBUM KOMILIEKC

MEXaHIYHHUX i TPUOOJIOTIYHMX BJIACTUBOCTEN, MOXKYTb OYTH BUKOPHUCTAHI SIK BEPXHIll Iap /JIs CTEHTIB.
Pedepar (aHrI)

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.

Inpexc YIK: 533.9.004.14; 621.039.6 , 533.9
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METaJliB METOZOM PEAKTUBHOTO iOHHO-TIJIa3MOBOTO CUHTE3Y

HasBa npoaykuii (anr): Principles of formation of dielectric nanostructured coatings of transition metal oxynitrides by the
method of reactive ion-plasma synthesis
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Onuc npoaykuii (ykp): Po3po6ieHO IPUHIUIN KePYBAaHHSI KHHETUKOIO POCTA JlieJIeKTPUYHUX [TIOKPUTTIB Ha OCHOBI
OKCHUHUTPUJIB MePEXiHUX METAJIiB METOJIOM PEAKTHBHOT'O iOHHO-TIJIAa3MOBOT'O CUHTE3Y 3 MOJKJIUBICTIO LiJIECTIPSIMOBAHOTO
¢opmyBaHH ix (i3UYHMUX Ta PYHKIIOHATIBHUX NTapamMeTpiB. HOBM3HA OTpMMaHUX pe3ysbTaTiB 06YMOBIEHA BUKOPHUCTAHHIM
YHIKaJIbHOTO i0HHO-TIJIa3MOBOT0 00J1aIHAHHS, SIKE PO3PO6JIEHO Ta BUTOTOBJIEHO aBTOPAaMU IPOEKTY. 3p06J1€HO BUCHOBOK, 110
nokputTst TaN i TaON, siki MalOTh 0COGIMBU KOMIIJIEKC MEXaHIYHUX i TPUOOJIOTIYHUX BJIACTUBOCTEM, MOXKYTb OYTY BUKOPUCTaHI
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