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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Mopudikauis noBepxHi TBEPAOro Tijla Mif, Ji€lo M1a3MHU Ta My4YKiB 3apsKeHNX YACTUHOK

Ha3sBa po6oTH aHIJIilICbKOIO:

The modification of the surface of a solid body under the action of plasma and beams of charged particles.

Pedepar yKpaiHCBKOIO:

OTpumaHi Ta gocaimKeHi 6araTokOMIOHeHTHi 6araromaposi nokpuTTs TiSiN /NbN, (TiZrSiY)N/NbN, cdpopmoBani
METOJIOM BaKyyMHO-IyTOBOTO OCa/I)KEHHSI IPY OGHOYACHOMY PO3IUJIEHH] ABOX KaTOJiB Pi3HOTO CKJIALy.
Bu3HavyeHu BIJIMB BEJIMYMHU HETaTUBHOTO MOTEHILialy 3CyBY Ha MiJKJa/lli Ta TUCKY pOOOYOro rasy B Kamepi Ha
CTPYKTYpHO-(}a30BUI CKJIaJ, TEPMiUHi, MEXaHIUHI Ta a[ire3iliHi XapaKTepUCTUKY IIOKPUTTIB. BcTaHOBJIEHO, 1110 IPU
¢dopmyBanHi nokputTiB TiSiN /NbN 36inb1€HHS HEraTUBHOTO NOTeHLiazny 3cyBy Bif 100 B go 200 B npu Tucky
pobouoro razy ~ 0,53 Ila npusBoauTh 10 30inblIeHHS 1apaMeTpiB KpucTaniyaux rpatok TiN i o-NbN, poamipis
KPUCTAJIITIiB i piBHSI MiKDOHAIPY>KeHb, a TAKOX J10 (OPMYBaHHS IEPEBAXKAIOYOT0 POCTY TEKCTYpU B IomuHi (200).
3adikcoBaHni y nokputTi (TiZrSiY)N /NbN ¢azu TiN i NbN € nosikpucraniyHumu, po3mipu 3epeH MOKHa MTOPiBHATU
3 po3mipamu mapiB. ¥ mapax CocTepiraeTbcs CTOBIIYACTA CTPYKTYPA 3 IEPEBAXKHOIO opieHTaujelo (111). BusnaueHo,
110 TBEPAiCTb Ta MOAYJIb IOHra cpopMOBaHUX IIOKPUTTIB 3aJI€5KUTH Bill TOBLUIMHY IIAPIB i CAraioTh OKa3HUKIB

H=39,7 I'Tla Ta E=438 I'Tla BiAnoOBigHO y MOKPUTTAX 3 HAMMEHILOIO 3 OTPMMAHUX TOBILIVHOIO LIAPiB.

Pedepar aHIJIiHCBKOIO:

The multi-component multilayer coatings TiSiN /NbN, (TiZrSiY)N/NbN formed by the method of vacuum-arc
deposition with simultaneous sputtering of two cathodes of different composition have been obtained and
investigated. The influence of the magnitude of the negative potential bias on the substrate and the pressure of the
working gas in the chamber on the structural-phase composition, thermal, mechanical and adhesive
characteristics of the coatings has been determined. It has been established that during the formation of
TiSiN/NbN coatings, an increase in the negative potential bias from 100 V to 200 V at a working gas pressure of ~
0.53 Pa leads to an increase in the parameters of the crystal lattices of TiN and o-NbN, crystallite sizes and the level
of microstresses, as well as to the formation predominant texture growth in the (200) plane. The TiN and NbN
phases fixed in the (TiZrSiY)N/NbN coating are polycrystalline, the grain sizes can be compared with the layers. A
columnar structure with a predominant (111) orientation is observed in the layers. It has been determined that the
hardness and Young's modulus of the formed coatings depend on the thickness of the layers and reach indicators
of H = 39.7 GPa and E = 438 GPa, respectively, in the coatings with the smallest thickness of the obtained layers.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: Metonuka GopMyBaHHS BUCOKOE(DEKTUBHIX HAraTomapoBix

HAHOCTPYKTYPOBaHNX 3aXUCHUX HOKpI/ITTiB

Hazpa HTII anrsiiicbKo0: The method of forming highly effective multi-layered nanostructured protective

coatings

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi P€3yJabTaTH: Marepianu, MeTtoau, Teopii

l'asy3s 3acTOCyBaHHS: OG0pOHHA IPOMUCIIOBICTb, MAIIMHOGY JyBaHHSI.
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: [Tpencrasnena metonyka npusHadeHa 11 GOpMyBaHHS BUCOKOEPEKTUBHUX 6araTomapoBUx
3aXMCHUX [IOKPUTTIB BAKYyMHO-YTOBAUM METOJIOM IIPYU PO3NOPOILIEHHI B @30THOMY CEPEeLOBUILi KaTOiB,
BUTOTOBJIEHMX HA OCHOBi 6araTOKOMIIOHEHTHUX CILJIaBiB TyrOIJIABKUX MeETasiB. MeTonyKa BU3Ha4Yae BILUIUB
BEJIMYMHU HETaTMBHOTO IIOTEHIliajy 3CYBY Ha MiIKJIaZ1i Ta TUCKY POO0YOro rasdy B Kamepi Ha CTPYKTYpPHO-($a30Buii
CKJIaJl, TEPMivHi, M€XaHi4yHi Ta aAre3iiiHi XapakKTepUCTUKY IOKPUTTiB. OTPUMaHI 3a 1ji€el0 METOJIMKOIO 6araToapoBi
nokpuTTs Ha ocHOBI TiSiN/NbN Ta (TiZrSiY)N/NbN BifnoBifaoTh Cy4aCHUM BUMOTaM LIOJO 3aXUCTy MTOBEPXHI
KOHCTPYKILiMHUX MaTepialis, SIKi MPaIIOI0Th B yMOBaX KOMIJIEKCHUX T€PMOOAPUYHNX HaBaHTAKEHb. Bu3HayeHuii B
METOJ ML BIUIUB 6araTolapoBoi 6y0BU Ta HAHOMAaCIITabHOI apXiTEKTypy ITOKPUTTS! Y CYKYITHOCTI 3 BUSIBJIEHUM
BILJINBOM TEXHOJIOTIYHMX OCOOJIMBOCTEN BAKyYMHO-IyTOBOTO OCAPKEHHSI JO3BOJISIIOTh BUPIMIATHY 33124y CTBOPEHHS
IIOKPUTTIB HA OCHOBi 6aratoasHux i 6araToeJeMeHTHUX CUCTEM, CTPYKTYPHO-(Pa30BUI1 CTaH SIKMX IIOKpaIllye
eKCIUlyaTalliliHi XapakTepUCTUKU BUPOOIB 3 IIOKPUTTIMU. BpaxoBytouu BesuKi o6csiry pizajnbHOI 00pOOKY TBEPIUX
Ta 3arapTOBAaHUX CTajel i CIIaBiB, BEJIMKY OTPEOY BUPOOHUYHMKIB B 3a0€31€U€HHI CIIeLliaIbHUM iHCTPYMEHTOM,
[IpefCcTaBjeHa METOAMKA € KOPUCHOIO AJ1s1 HU3KY rajly3eil BUPOOHUIITBA SIK BilICBKOBOTO, TaK i LIUBiIbHOTO

INprU3HA4Y€HHS.
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