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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHX PyOpPHK: 81.09

Tema guceprauii:
1. CTpykTypHO-(]a30Bi IepeTBOPEHHS IPY 3HOIIYBAHHI €JIeKTPOiCKPOBUX i J1a3€pHO-€JIeKTPOiCKPOBUX

KOMIIO3ULINHUX ZrB2-BMiCHUX 3HOCOCTIVKMX ITIOKPUTTIB Ha TUTAHOBUX CIIJIaBax.

2. Structural and phase transformations during wear of spark-deposited and laser-spark composite ZrB2-

containing wear-resistant coatings on titanium alloys.

Pedepar:

1. lucepTariis nmpucBsYeHa po3podbili HOBUX €JIEKTPOIHUX MaTepiajiB Ha oCcHOBI ZrB2 ¢ no6aBkamu LaB6, ZrSi2, SiC,
AIN 17151 ifBULIEHHS CTIMKOCTI 10 abpa3uBHOro 3HoulyBaHHS (A3) i ppeTuHr-koposii (OK) Ha NOBITPi TUTAHOBUX
ciasib. [1pu EIVI Ha NOBEPXHi NOKPUTTS YTBOPIOIOTLCS 30aradeHi Ha ZrB2 riobysy, sKi MO3UTUBHO BILJIMBAIOTh HA
3HOCOCTINKiCTb. CTifiKicTh EIJI-TIOKPUTTIB 10 A3 KOpeJioe He 3 CyMapHUM BMicTOM TBepAux ¢a3 B Mmarepiari
€JIEKTPOJY /TIOKPUTTSL, a 3 BMicTOM ZrB2, siKuil yTBOPIO€ B Ipolieci TPUOOOKUCIEHHS 3MillHEHY 1iIOKCUIOM
LIMPKOHil0 60opocuiiikatHy (pasy (BCD), mo rpae posab TBeproro macruna. JJobaska SiC B MaTepias eJ1eKTpony
nigBuIye CTiKicTb 10 A3 npu 36i1bIIeHOMY HaBaHTaXeHHi. JlasepHe onasieHHd (JIO) EIJI-OKpUTTS 3HUXYe
MikpoTBepzicTb nosepxHi 3 17 I'Tla go ~9,5 I'Tla, mpu ubomy crifikicts 1o A3 /®K 3pocrae y 3,2 /2,6 pasy. B nmpoueci



TPUOOOKHUCIIEHHS YTBOPIOIOTHCSI HAHOPO3MipHI NoBepxHeBi mapy Ha ocHOBI BCO 3i 3minHI0OI04MMEU oKcugamu Ti-Zr
y Bunanky ElJI-nokputTd i Ha ocHOBI TBeproi okcuanoi matpui (TOM) 3 okcupis Ti-Zr - y Bunanky (ELJI+JIO)-
nokpuTTsl. Cxema yepryBanHsl mapis 6aratTomaposoro EIJI-IOKpUTTS BpaxoBye 3MOYyBaHHSI MaTepiajom Mifgmapy
KepaMiKy i TATaHOBOI OCHOBU. 3HOCOCTINKICTb TaKOTo MOKPUTTs B ymoBax OK y nopiBHsHHI 3 EIJI-IOKPUTTIM 3i
craBy BK3 y 1,7 pasy Buine, a micus roro JIO -y 3,3 pa3y.

2. Thesis is devoted to the development of new electrode ZrB2-based materials with LaB6, ZrSi2, SiC, AIN adds for
increasing wear resistance of titanium alloys in air to abrasive wear (AW) and fretting corrosion (FC). During spark
deposition of coating, globules form on the coating surface. The globules are enriched with ZrB2 and have positive
effect on the coating wear resistance. Durability of the spark coatings from AW does not correlate with hard
phases total content in electrode /coating material. But it correlates with content of ZrB2, which during
tribooxidation forms ZrO2 dispersion strengthened borosilicate phase (BSF) that acts as a solid lubricant. SiC
additive into the electrode material increases coatings resistance to AW under high load. Laser fusion (LF) of the
spark coating reduces the surface microhardness from 17 GPa to ~9.5 GPa, and its resistance to AW /FC increase
by 3.2/2.6 times. In the tribooxidation process the both coatings form nanosized surface layers. In the case of the
spark coating, this surface layer consists of BSF that is dispersion strengthened with Ti-Zr dioxides, and the layer
consists mainly of hard oxide matrix (HOM), in the case of (ESD+LF)-coating. The alternating scheme of layers in
multilayer ESD coating considers wetting of the ceramics and titanium substrate with intermediate layer. Wear
resistance of the multilayer ESD coating to FC is 1.7 times higher than WC+3%Co ESD coating, and after its LF is 3.3
times higher.
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