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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK:

Tema guceprauii:
1. CtpykTypa Ta $isuKo-MexaHiyHi BlaCTUBOCTi 6araTOKOMIIOHEHTHUX Ta 6araTolmapoBUX HAHOCTPYKTYPHUX

ITIOKPUTTIB

2. Structure and physical-mechanical properties of multielement and multilayer nanostructured coatings

Pedepar:

1. lncepraisi IpUCBI4Y€HA BCTAHOBJIEHHIO 3arajbHUX 3aKOHOMIPHOCTEN i MeXaHi3MiB (POpMyBaHHS
6aratoesnemeHTHUX (NDN, NbSiN, NbAIN, (TiZrAIYND)N, (TiZrHfVNb)N i (TiZrHfVNbTa)N) i 6araTomapoBux
([TiN/MoN]n/TI, [TiN/ZrN]n/II, [MoN /CrN]n/I1 i [TiN /SiC]n/I1) HAaHOCTPYKTypHUX [1IOKPUTTiB, BU3HAUEHHIO
BIIJIMBY €HEPreTUYHMX i TEPMOAMHAMIYHUX NTAPAMETPIB OCAIPKEHHS IOKPUTTIB HA iX CTPYKTYPHO-(a30BUii CTaH i
¢disuko-mexaniyHi BiacTuBocti. OTpUMaHi pe3yibTaTi KOMILJIEKCHUX [IOCJIIKeHb JOIIOBHIOIOTH i pO3LIMPIOIOTh
CyvacHi ysiBjIeHHs NIpo Qi3uyHi OCHOBU (POPMYBaHHS CTPYKTYPHU, MiKPOCTPYKTYPH, Pi3UKO-MEXaHIYHUX Ta
TPUOOJIOTIYHUX BJIACTUBOCTEN OaraToeJIeMEHTHHX i 6araTomapoBUX HAHOCTPYKTYPHUX ITIOKPUTTIB HA OCHOBI
HITPUIIB TYrOIJIaBKUX i IepexifHuX MeTaliB, 0CaI)KEHNUX BAKYYMHO-yTOBUM BUIIAPOBYBAaHHSIM 260 MarHeTpPOHHUM

posnopoueHHIM. [lepenyciM Lie CTOCY€EThCS BILJIUBY [IaPAMETPIB OCA/IKEHHS, TAKUX SIK TUCK PEAKTUBHOI a30THOI



atMmocdepu, IoTeHLiaj 3MilleHHs, [0 TI01aBaBCs Ha MiTKIaguHKY, TEMIIepaTypa MiKIaANHOK, TOBIIMHY Gimapis
GaraTomapoBux MOKpUTTIiB. OfiepsKaHi eKcliepuMeHTaJIbHi 1aHi, JOTIOBHEH] pe3yJibTaTaMy PO3PaxXyHKiB Ha OCHOBI
[IEPLIONIPUHLIUIIHOI MOJIEKYJISIPHOI IMHAMIKY, CIIPUSIOTD MTOLAJIBIIOMY PO3BATKY TEOPETUYHUX YSABJIEHD IIPO
(opMyBaHHs1 6araToeJeMEeHTHUX Ta 6araTolapoOBUX HITPUIHUX [IOKPUTTIB 3 KEPOBAaHMMU BJIACTUBOCTSIMMU.
JocigKeHHs BIIJIMBY TEPMIYHOTO Bif[TaJIlOBAaHHA Ta iOHHOI IMIIJIaHTAallii BUCOKMMU [03aMU iOHIB HA CTPYKTYPHO-
(dazoBuil cTaH Ta Pi3rKO-MexaHiuHi BJIaCTUBOCTi IOKPUTTIB JO3BOJISIIOTH IKbIIe po3yMiTy (pisuyHi mpolecy, 1o

BiZOYBaIOThCS y MOKPUTTSIX BHACIIAOK Jii 3rafaHuX IpoLECiB.

2. The dissertation is devoted to the establishment of general laws and mechanisms of formation of multielement
(NbN, NbSiN, NbAIN, (TiZrAIYNb)N, (TiZrHfVNb)N and (TiZrHfVNbTa)N) and multilayer ([TiN /MoN]n/Sub,
[TiN/ZrN]n/Sub, [MoN /CrN]n/Sub and [TiN /SiC]n/Sub) nanostructured coatings, determination of the
influence of energy and thermodynamic deposition parameters on their structural-phase state and physical-
mechanical properties. The obtained results of complex studies supply and extend the modern ideas about the
physical foundations of the formation of the structure, microstructure, physical-mechanical and tribological
properties of multi-element and multilayer nanostructured coatings based on nitrides ofrefractory and transition
metals deposited by vacuum-arc evaporation or magnetron sputtering. Most of all, it concerns the influence of
deposition parameters, such as reactive nitrogen atmosphere pressure, bias potential, substrate temperature,
bilayer thickness. The obtained experimental data, supplemented by the results of the principle-principles
molecular dynamics calculations, contribute to the further development of theoretical ideas about the formation
of multielement and multilayer nitride coatings with controlled properties. Investigation of the influence of
thermal annealing and high dose ion implantation on the structure-phase state and physical-mechanical
properties of the coatings allow deeper understanding of the physical processes occurring in the coatings due to
the action of the mentioned processes.
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