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1. CtpykTypa Ta $isuKo-MexaHidHi BIaCTUBOCTi KOMIIO3UTHUX MTOKPUTTIB Ha OCHOBi ZrN /CrN

2. Structure and physical-mechanical properties of composite coatings based on ZrN /CrN

Pedepar:

1. Incepranifina po60Ta IPUCBIYE€HA BCTAHOBJIEHHIO B3a€MO3B'I3Ky CTPYKTYPH, XiMiYHOTO CKJIafly Ta HAIIPY>KEHOTO
CTaHy 3 TEPMOJAUHAMIYHUMHY i MEXaHIYHMMU BJIACTUBOCTSIMU KOMIIO3UTHUX IIOKPUTTIB Ha 0CHOBi ZrN /CrN.
EnextponorpadiyHi focinkeHHs eKcliepruMeHTalIbHUX IIOKPUTTIB CBin4aTh Ipo popmyBaHHs AB0da3HOrO CTaHy,
axui Binnosigae I'UK-ZrN ta pynsety I'ITICr2N + I'IK-CrN. 3’sicoBaHo, 110 OCHOBHUMM Jle(eKTaMi KPUCTaJiuHOI
Oy[OBY IIOKPUTTIB € TIOBHI Ta YaCTKOBi AMCJIOKaLii i JedeKTn nakyBaHHs. YIieplie IPOBeeHe NOCiI>)KEHHS BIIUBY
IIpOLIeCy BUCOKOTEMIIEPaTyPHOroO Bifillany Ha CTpyKTypHOdazosuii ctad nokpuTTiB ZrN /CrN nokasarso, 1o B
3aJI€KHOCTI Bif, IOTEHLjaTy3MillleHHS Ha MiJKIaAll y KOMIIO3UTaxX MOXKJIUBI 1Ba BUAY TEIJIOBUX PEAKLiN: €K30- Ta
eHjoTepMivHa. JlociIKyBaHi MOKPUTTS Y BUXiIHOMY CTaHi IepeOyBaloTh Iif], HAIIPY>KEHHSIMU PO3TSATHEHHS Ta
CTUCKaHHS, BEJIMYMHA SKUX 3QJI€KUTh Bifl KOHLIEHTPALIl a30Ty B IIOKPUTTI Ta CEPESHBLOTO PO3MIPY 3€pHA.

Bararomaposi nokputts ZrN/CrN xapakTepu3yloThCsl BUCOKUMY MEXaHIYHMMU BJIACTUBOCTSIMU, 30KPEMA,



HaHOTBepzicTio #o 26,8 I'Tla, mogynem npyxHocTi 7o 315 I'Tla, npy>xHum BinHOBAeHHsM 10 0,31 Ta iHgeKcoM
B's13KortacTuyHoCTi 1o 0,085. BBenenHs meTtaneBux mapis (Cr/Zr) cripusie NiABUILIEHHIO MEXaHIYHUX BJIACTUBOCTEN

IIOKPUTTIB: TBepHoCTi fo 34 I'Tla, momys npyxkHocTi mo 330 ITla.

2. The thesis is devoted to the establishment of the relation between structure, chemical composition and stress
state with thermodynamic and mechanical properties of composite coatings based on ZrN/CrN. The SAED studies
of experimental coatings indicate the formation of a two-phase state, which corresponds to fcc-ZrN and doublet
hep-Cr2N + fce-CrN. It has been established that the main defects in the crystal structure of the coatings are
complete and partial dislocations and packing faults. The study of the effect of high-temperature annealing on the
structural phase state of ZrN/CrN coatings was carried out for the first time, and it was shown that, depending on
the bias potential, two types of thermal reactions were possible in composites: exothermic and endothermic. The
studied coatings in the initial state were under tension and compression stresses, the value of which depends on
the nitrogen concentration in the coating and the average grain size. Multilayer coatings ZrN/CrN are
characterized by high mechanical properties, in particular, the nanohardness up to 26.8 GPa, the modulus of
elasticity up to 315 GPa, elastic recovery up to 0.31and the viscosity-plastic index up to 0.085. The introduction of
metal layers (Cr/Zr) increases the mechanical properties of the coatings: hardness up to 34 GPa, elastic modulus
up to 330 GPa.

Jep>kaBHHH peecTpaniiiHuil Homep JiP:

IIpiopuTeTHHH HANIpSIM PO3BHTKY HayKH i TEXHIKH:
CrpareriyHuii NpiopUTETHHHA HaNIPSIM iHHOBALLiHHOI JisJIbHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaa>KeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tlorpe6HsK Onexkcanap JMUTPOBUY

2. Pogrebnjak Oleksandr D.

KBasidikanis: 1. ¢.-m. n., 01.04.01
Inentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. IlonomaproB Onekcangp 'eopriioBuy

2. Ponomarev Oleksandr G.

KBasigikanis: 1. d.-m. 1.

InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cokosienko Bonogumup IBaHOBUY

2. Sokolenko Volodymyr I.

KBasidikamis: 1. d.-m. 1.

InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa indpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acCimaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisIIBHOCTI

YopHoyc AHaTOoIi1 MUKOJ1aioBUY

YopHoyc AHaTosi MUKOsaioBUY

IOpuenko T.A.



