O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuH 06s1ikoBHI HOMep: 0224U001016
Jep>kaBHuUM peecrpaniiinuii Homep: 01220001659

Bigkpura

Iara peecrpamnii: 16-01-2024

1. ETaniy BUKOHAHHS

Homep etany: 2

Hasga erany: JloC/ipKeHHsI €KCILTyaTalliiiHUX XapaKTepUCTUK 3pa3KiB 3 KOMOIHOBaHUMU 6araToljapoBUMU HITPUAHUMU

HNOKPUTTAMU
ITowaToxk eramy: 01-2023
3akiHueHHs eTtany: 12-2023

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT
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Kog, €IPIIOY /IIIH: 02071205
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4. JI>kepesia Ta HanpssMU (piHaHCYBaHHA

IligcTaBa aJ1s IpoBeAeHHs POOIT: 34 - IOTrOBip (3aMOBJIEHHS) 3 LIeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaM, aKaieMi€lo HayK

(ro;10BHMMH PO3NOPSIAHMKAMYU OI0IKETHUX KOIITIB HAa poBeaeHHs HIIKP)

KIIKBK: 2201040



Hampsm ¢inancyBaHHS: 2.2 - IPUKJIATHI JOCIiAKEHHS i pO3po6KU

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTrynmii o6csar pinancyBanHs 3a 3BiTHuMIH eTan: 960.000 TuC. TPH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

TexHosoriyHe KE€pyBaHHA apXiTeKTypow Ta CKJI3aJO0M i10OHHO-TIJIa3BMOBUX 6aFaTOIIIapOBI/IX HOKpI/ITTiB, YTBOPEHHUX KOM6iHaui€IO

MOHO- Ta 6araTOKOMIIOHEHTHHUX HIiTpUZiB

Ha3sBa po6oTHu (aHrJI)

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

multicomponent nitrides

Pedepar (yxp)

Ha npomy erari gociifxkeHo npouecyu popMyBaHHS i0HHO-TIJIa3MOBUX (PYHKLIOHAIBHUX [TOKPUTTIB, YTBOPEHUX 06araTouapoBoio
KOMOiHaliel0 HAHOPO3MIPHUX IIPOUIAPKiB 6AaraTOKOMIIOHEHTHUX HITPUZIB Ta MOHOHITPUZIB NepexifHUX MeTaiiB. JlociimKeHo
BILJIUB TEMIIEPATypH BifNasy Ha MEXaHi4yHi XapaKTepUCTUKU GaratomapoBux NOokputTiB (TiSi)N/CrN, oTpumaHuX Ipu pi3HOMY
po6OYOMY THCKY a30Ty Ta Bil'eMHOMY ITOTEHILiasIi 3MilleHHs], MPUKIAIeHOMY A0 ninknaaxu. baratomaposi nokpurts (TiSi)N/CrN
Oysii OTPUMaHi METOAOM BAaKyyMHO-ZYTOBOTO OCA/IKEHHS 3 BUKOPHUCTAHHSM JBOX €JIEKTPOJYTOBUX BUIIAPHUKIB 3 XPOMOBUM i
TUTAaH-KPEMHI€EBUM  KaTojamMu B pexumi Oe3nepepBHOro OGEpPTaHHS  MiAKIAAKU. bBaraTOKOMIIOHEHTHUN  KaTop
Ti0,46A10,20Zr0,19Nb0,07Y0,08 BUKOPUCTOBYBaIX [iJIs1 OTPUMaHHS NOKPUTTIB Ha ocHOBI (TiAlIZrNDY)N Ha sucTOBMX mifKIagKax 3
HEpKaBilouoi CTajli 3a TEXHOJIOTi€I0 BaKyyMHO-IyTOBOTO OCAJKEHHS. Bci NMOKPUTTA Masnu ILIibHY MIKPOCTPYKTYpy, XO4a Ha
MOBEPXHi MOKPUTTIB Oy/nn MOMITHI MiKpOKpamli. PeHTreHOCTPYKTYpHMI aHasi3 BUSBUB (POPMYBaHHS OCHOBHOI opHO(a3HOI
KyGiYHOI CTPYKTypu 3 He3HayHOIO (a30i0 BIOPLUUTY [Jis IOKPHUTTIB 3 BHUCOKMM BMicTOM Al. Bysio BMBYEHO BIUIMB THUCKY
PEaKIiHOro rasy i KiZbKOCTi 6ic/I0iB HAa MeXaHiyHi Ta TPMOOJIOTiYHI XapaKTePUCTUKM OaraTomapoBux NOKpUTTiB (TiZr/NDb)N.
Baratomaposi nokputts (TiZr /Nb)N 6ynn orpumani metogom Arc-PVD. Bynu nocnimkeHi Gpa3oBuil CKiajl, pO3NOLil €J1eMEHTIB,
MEXaHi4Hi Ta TEpMi4yHi BJIACTMBOCTI. [lJI1 BUBYEHHS MEXAHIYHUX BJIACTUBOCTEN TOKPUTTIB TNPOBOJUINCS BUIPOOYBaHHS

HaHOiH,ELCHTyBaHHHM
Pedepar (aHrI)

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.

Inpgekc YIOK: 53, 537.523

Koau Temarnynux pyopuk HTI: 29



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykii (yKp): TexHOJIOTiYH] MTpUioMy K€pYBaHHS apXiTEKTYPOIO Ta CKJIAIOM 6araTOKOMIIOHEHTHUX I1J1a3MOBHUX

TIOKPUTTIB Ha IHCTPYMEHTAJIbHUX MiJIKJIaMHKAX

Hassa npoaykuii (arrJ): Technological methods of controlling the architecture and composition of multi-component plasma
coatings on tool substrates

OuikyBaHi pe3yabsratu: TexHosorii, MaTepianu
Tanyss 3acTocyBaHHs: MaTepiajlo3HaBCTBA, TEXHOJIOTI HAHECEHHSI IOKPUTTIB

Omnmuc npogykKuii (yKp): Ha OCHOBi eKCIIepUMEHTAIbHOTO BUBUEHHS IIPOLECiB OCAIPKEHHS BAKyyMHO-IYTOBUX I17Ia3MOBUX
MOKPUTTIB BUBHAYEHO MO>KJIMBOCTI ONTUMI3alii cTpykTypHO-(asoBoro ctany nokputtis turis (TiSi)N /CrN, (TiZr /Nb)N, (TiAlY)N,
(TiAIZrNDY)N, (TiAlZrNbY)N /TiAlZrNbY, (TiAlZrNbY)N /CrN, TiAIN. 3'sicoBaHO MOXJIMBOCTi KOPUTYBaHHS BIaCTUBOCTEN

MarepiaJiiB 3MiHOIO TEXHOJIOTIYHUX [1APAMETPIB;

ConianbHO-eKOHOMIYHa cipsimoBaHicTh HTII: ExoHOMIst eHepropecypciB, 3MeHIeHHs 3HOCY 0071aiHaHHS, [TiBUIleHHS

MIPOAYKTUBHOCTI Ipaiti

Cragisa 3aBepmenocri HTII: 3git o HIJKP
Bnposazykennsa HTII: BipoBazkeHO

Crpoxku BrnpoBagykeHHs: 01.202312.2023

Bupo6Huk npoaykuii: XHY imeni B.H.Kapasina
CnoskuBavi npogykuii: Xapkis : XHY imeni B. H. KapasiHa,
IepcnekTuBHI pUHKHU: YKpaiHa, KpaiHu €Bpocoio3y.
IIpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a JOrOBOpaMU

dopmu Ta ymoBH nepepaui npozykuii: CriinibHi HIJIKP
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