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1. CtpykTypa i dizuKo-MexaHiuHi BJIACTUBOCTI BAKYYMHO-IYTOBUX HITPUAHUX [IOKPUTTIB HA OCHOBI

BHUCOKOEHTpoMniiiHux criasiB Ti-V-Zr-Nb-Hf ta Ti-V-Zr-Nb-Hf-Ta

2. Structure and physical-mechanical properties of the vacuum arc nitride coatings based on high-entropy alloys
Ti-V-Zr-Nb-Hf and Ti-V-Zr-Nb-Hf-Ta

Pedepar:

1. lucepTaliis nmpucBsYeHa CTBOPEHHIO 6araTOKOMIIOHEHTHUX MMOKPUTTIB HA OCHOBI BUCOKOEHTPOMIHUX CILIaBIB. ¥
POOOTi BAKyYMHO-IyTOBUM METOAOM OyJIU Ofep>KaHi HITPUAHI IOKPUTTS HAa OCHOBI 6araTOKOMIIOHEHTHHUX CILJIaBiB
Ti-V-Zr-Nb-Hf ta Ti-V-Zr-Nb-Hf-Ta npu pisHUX T€XHOJOTIYHUX PEXXUMAaX OCAIKE€HHS. BUBYEHO BILJIUB PEXUMIB
OCaJPKEHHS IIOKPUTTIB Ha ix (Pi3nKo-MexaHiuHi XapaKTeprCTUKH, AOoCaimKeHi mopdoJiorisa noBepxHi, pazosuii i
€JIEMEHTHUI CKJIQAH, TEPMOCTINKICTb, afire3is i 3HOCOCTIMKICTh TOKPUTTIB. [Ipy MajioMy NOTeHLiasi 3MillleHHS Ha
nigxnanui (zo - 100 B) kpucTaniyHa CTpyKTypa GOpMyeThCs 6€3 IEPEBAKHOI OpieHTallii a00 3 IePeBaKHOIO
opieHTauieto [111], a npu 6inbw Bucokomy notenuiasni -200 B BindyBaeTbcst popmMyBaHHS GiTEKCTYpHOTO cTaHy: [111]

+[110] y pasi m'atuenementHoro ciasy i [111] + [311] y pasi mecTtueseMeHTHOro CIjiaBy. Binnan HiTpugHOTro



MIOKPUTTS Ha OCHOBI BUCOKOEHTpomiiHoro criasy Ti-V-Zr-Nb-Hf no remneparypu 1373 K npotsrom 10 ronus He
3MiHIO€ 1ioro (pa3oBOro CTaHy, IpHU LIbOMY TBEPIICTh 3aIMIIAETHCS BUCOKOIO. BCTaHOBJIEHO, 1110 6araTOKOMIIOHEHTHI
IIOKPUTTS! 3 HU3bKUM abpa3uBHUM 3HOCOM XapaKTepusyoTbcs po3amipom OKP 12-25 HM, BiACYTHICTIO 200 HU3bKUM
piBHEM JOCKOHAJIOCTi TeKCTypH [111], a TaKOX HasIBHICTIO LOCUTb BUCOKOI MiKpozedopMallii B KpUCTaliTax.
Bupo6H1ui BUNIpo6yBaHHS! BUCOKOTOYHOTO iHCTPYMEHTY 3i CKJIa[IHOIO FeOMETpi€l0 MOBEPXHi 3 MOKPUTTSIMU Ha
OCHOBI BUCOKOEHTPOIIIMHUX CIIJIaBiB NIOKa3aiy 36i/bLIeHHS CTIHKOCTI iIHCTPYMEHTY IIPU BUTOTOBJIEHHI JieTajel 3

BaKKOOOPOOJIIOBAHUX CTajel 1o 5-7 pasiB.

2. Dissertation is devoted to the creation of multi-component coatings based on high-entropy alloys. Nitride
coatings based on multi-component alloys Ti-V-Zr-Nb-Hf and Ti-V-Zr-Nb-Hf-Ta are obtained by vacuum-arc
method under various deposition conditions. The influence of deposition conditions on their physical and
mechanical properties, surface morphology, phase and elemental composition, heat resistance, adhesion and wear
resistance of coatings is investigated. The crystalline structure is formed without preferential orientation or the
preferred orientation [111] for a small substrate bias potential (-100 V), and the crystalline structure have states:
[111] + [110] in the case quintuple alloy and [111] + [311] in the case of a six-element alloy at a higher potential of -200
V. Annealing of nitride coating based on high entropy alloy Ti-V-Zr-Nb-Hf to a temperature of 1373K during 10
hours does not change its phase state, while hardness remains high. Multi-component coatings with low abrasion
are characterized by a grain size of crystallites 12-25 nm, the absence or low level of perfection texture [111].
Production tests of tools with coatings based on high entropy alloys showed increased stability of the tool to 5-7

times.
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