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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HaykoBO-TE€XHOJIOTiYHI OCHOBM CHMHTE3y Ta KOHCOJIiIallii KOMIIO3ULIIMHMX MaTepiaiB Ta MOKPUTTIB B cuctemi Ti-

Nb-B-C-Si g1 po60TU B €KCTpEeMaIbHUX YMOBAX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Scientific and technological bases of synthesis and consolidation of composite materials and coatings in the
system Ti-Nb-B-C-Si for work in extreme conditions

Pedepar yKpaiHCBKOIO:

JocminKeHo yMOBY CUHTe3y KOMIIO3ULIHHNX OpouKiB Ha ocHOBi TiB2 - TiSi2 3 no6aBkamMu TYroIJIaBKUX CIIOJIYK
TiC Ta NbC B nsianerapaomy minsi AIP-0,015A 3a MeXaHi3MOM MEXaHOCTHMMYJIbOBAHOI peakliii, siKi 103BOJISIOTh
OZIEP>KyBaTU FOMOT€HHi ITIOPOLKY 3 Po3MipoM yacTuHOK 50-150 HM. BuB4eHO 0co6nBOCTI TBEpAoQa3Hoi B3aeMoIii
nopoukoBux cymimeit Si3N4 — Nb ripu Tepmoo6po61ii B Bakyymi. Po3po6sieHo peskumy CUHTE3y KOMIIO3ULITHOTO
nopouiky 86NbSi2-14Si3N4, siki nepe6a4yaoTb BBEIEHHS HAJJIMIIKY HITPUAY KPEMHIIO ITIOPiBHSIHO 3
CTEXiOMETPUYHUM CIiBBiJHOLIEHHSIM KOMIIOHEHTIB. METOJIOM iCKPO-I1JIa3MOBOTO CIIiIKaHHS 3 CHHTE30BaHUX
[IOPOILKIB BUTOTOBJIEHO €JIEKTPOAHI MaTepiay Ta BiANpalbOBaHO METOAUKY HAHECEHHS €JIEKTPOICKPOBUX
ITIOKPUTTIB HA CTAJIEBI Ta TUTAHOBI MiTK/IAIKY B ialla30Hi TapaMeTpiB €HePril eJ1eKTpUYHUX imnysbcis 0,1-1,1 Ik 3
OTIIiOHAJILHOIO JIa3€PHOI0 06p06K010. TBEpAiCTh HaHeCceHUX MOKPUTTIB fgocsrae 17 I'Tla mpu ToBmuHI 40 MKM.
BcraHOBIIEHO, O HAMGiIBITY 3HOCOCTINKICTh Ta MiHIMAJIbBHY CUJIy TEPTS IIPU B3a€MOJi 3 TBEPOCIIJIABHUM
KOHTPTLJIOM Ma€ TIOKPUTTSI HA CTAJIEBi MiAKIIA1i, OTpUMaHe KOMOIHOBAHO €JIEKTPOiCKPOBOIO Ta JIA3€PHOIO

06po6Ko10, HaHeceHe esekTponom 3 TiB2+TiSi2+NbC.

Pedepar aHIJ1iHCBKOIO:

The conditions for the synthesis of composite powders based on TiB2 - TiSi2 with additives of refractory
compounds TiC and NbC in the AIR-0.015A planetary mill by the mechanism of mechanostimulated reaction, which
allow obtaining homogeneous powders with a particle size of 50-150 nm, were investigated. The peculiarities of
the solid-phase interaction of Si3N4 - Nb powder mixtures during heat treatment in a vacuum were studied.
Regimes of synthesis of composite powder 86NbSi2-14Si3N4 have been developed, which use the insertion of an
excess of silicon nitride compared to the stoichiometric ratio of the components. Electrode materials were
produced from synthesized powders by spark-plasma sintering. The method of electrospark coatings deposition
on steel and titanium substrates in the range of parameters of the electric pulses energy 0.1-1.1 ] with optional laser
processing was developed. The hardness of the deposited coatings is 17 GPa at a thickness of 40 microns. It was
established that the coating on a steel substrate, obtained by combined electrospark and laser processing,
deposited by TiB2+TiSi2+NbC electrode, has the best wear resistance and minimal frictional force when interacting
with a hard alloy counterbody.
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Si3N4
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Si3N4
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OTpuMaHi pe3yJIbTaTH: MeToan4Hi JOKyMEHTH

l'asy3s 3acToCyBaHHS: M 72.19 JlocsiokeHHs i eKCIlepUMeHTasIbHI PO3pO6KHU y cdepi iHIIMX TPUPOSHNYNX i

TEXHIYHMX HayK
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Omnuc HTII: Pekomenpaiii 3acTocyBaHHS TEXHOJIOTTYHUX PEXKUMIB J1J11 OTPUMAHHS JUCIIEPCHUX KOMITO3UI[IAHUX

nopoukiB NbSi2 - Si3N4 meTo0M CUHTe3y IIpy TEPMOOGPOOLIi B BaKyyMi

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoyKuii (Matepiasis,

TEXHOJIOTI} TOMIO) 4J1s1 3a0€3MeYeHHs] eKCIIOPTHOTO NIOTEHIialy Ta 3aMillleHHIO iIMIIOpTY
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