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1. CTpyKTypHi XapaKTepUCTUKU Ta Pi3KO-MeXaHiuHi BJACTUBOCTi 6araTOKOMIIOHEHTHUX HITPUIHUX ITOKPUTTIB [0 i
IIicys i0OHHOI iMIIIaHTAallii

2. Structure characteristics and physical and mechanical properties of multicomponent nitride coatings before and
after ion implantation

Pedepar:

1. Incepranifina po60Ta IpUCBIY€HA OOCiIKEHHIO BIUIMBY iMIIaHTallii HEraTUBHUX 10HIB Au— Ha (a3oBull CKIam,
CTPYKTYPHO-HaNpyXeHu i JeeKTHUI CTaHU, MEXaHIuHi i1 TPUOOJIOTiUHI BIACTUBOCTI I'ITU- TA IIECTUEJIEMEHTHUX
HiTpuaHux nokputTiB (TiZrAIYNb)Nx i (TiZrHfVNbTa)Nx Ta BIJIMB Ha HUX YMOB OCQ/I>)K€HHSI (TUCKY POOOYOTO rasy i
NIOTEHIiajly 3CyBY MiAKIaaKu). Pe3yabTaTu fOCiIKEeHHS eJ1eMEHTHOrO0, (pa30BOro i HanpyXeHo-1e(pOPMOBAHOTO
CTaHiB IIOKPUTTIB CBigYaTh MPO T€, L0 B IOKPUTTSIX BigOyBaeThCs1 GOPMYBaHHS ABOX OCHOBHUX KPUCTAJIIYHUX a3 —
I'lIK i OLIK 3aneskHO Bif, TUCKY Po6040ro razy. ®a3oBuil CTaH 3MiHIOETHCS Bif aMOPQHOTO 10 HAHOKPUCTAIIYHOTO, a
ITIOKPUTTS 3a3HAIOTh HANIPY>KEHHS CTUCKY. [OHHA IMIIJIaHTallid OJHO3aPAIHUMU HETaTUBHMMU i0HaMU 30J10Ta Au-
IIPU3BOJUTH 10 TaKMX HACiAKiB. [ToBepxHEBUI Map OKPUTTS CUJIBHO PO3YIOPSAKOBAHUI, i3 MiABUILEHOIO
gacTtkoio OLIK-¢dasu. [locinkeHHs MeXaHiYHUX Ta TPUOOJIOTIYHUX BJIACTUBOCTEN TOKPUTTIB I1I0KA3aJIH, 10

BiZOyBa€eTbCs 3pOCTaHHS TBEPLOCTI IOKPUTTIB B iMIZIaHTOBaHOMY Mapi (o Besmdunu 39,05 ['Tla), a Takox iHpexc



B'SI3KOIJIACTUYHOCTI 36ib1yeThest 1o 0,123. CrocTepiraloTbest 36ibLI€HHS 3HOCOCTIMKOCTI IOKPUTTIB (Y 2,5 pasm) i
3MeHIIeHHs KoedillieHTa TePTSI, 0 MPUBOAUTH 10 MOKpaniaHHs Gi3MKO-MeXaHiYHUX BJIACTUBOCTEN ITOKPUTTIB
(TiZrAIYND)Nx i (TiZrHfVNbTa)Nx. KsouoBi cj10Ba: BAKyyMHO-IyTOBE OCA/I)KEHHSI, BUCOKOEHTPOIIilHi cryiaBy,

ioHHa iMILIaHTallis, HETaTUBHI iOHU, MIKPOCTPYKTYPa, TOUKOBi 1e(EeKTH.

2. The thesis is devoted to investigation of the influence of ion implantation by negative ions Au- on the phase
composition, structure-stress and defect state, mechanical and trybological properties of five- and six- elements
nitride coatings (TiZrAIYNb)Nx and (TiZrHfVNbTa)Nx, and influence on them of the deposition parameters -
pressure of working state, and substrate bias voltage. The results of the investigation of element, phase and
structure-deformated state of the coatings show that, two main crystalline phases are formed in the coatings -
FCC and BCC; depending on the working gas pressure phase state is changed from amorphous to nanocrystalline;
and coatings are under the compressive stress. lon implantation by one-charge negative ions gold Au- leads to the
following. Subsurface layer is disordered a lot, and has higher rate of BCC phase. Investigation of mechanical and
trybological properties of the coatings showed, that increasing of hardness of the coatings in the implanted layer
(up to 39,05 GPa), and index of viscoplasticity increasing to 0,123 takes place. Wear resistance is increased (up to
2,5 times), and friction coefficient is decreased, thus leading to improving of physical and mechanical properties of
the investigated coatings (TiZrAIYNb)Nx and (TiZrHfVNbTa)Nx. Key words: vacuum arc deposition method, high-
entropy alloys, ion implantation, negative ions, microstructure, point defects.
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