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1. CuHTE3 Ta CTPYKTYPOYTBOPEHHS HAHOKPUCTAJIIYHMX KOMIIO3ULIHUX MaTepiasiB B cucteMi Si - C i HOBOI
TPIIMHOCTINKOI HAZTBEPIOI KepaMiku

2. Synthesis and Structure Formation of the Nanocrystalline Composite Materials in the Si-C System and New
Fracture Tough Superhard Ceramics

Pedepar:

1. O6'eKT BOCIiIKEHHS - Kap06il KPEMHII0 B METACTabiIbHOMY CTaHi, [0 XapaKTE€PU3YEThCSl YACTKOBUM 3aMillleHHSIM

aTOMIB KPEMHIIO aTOMaMHU BYTJIELIO B CTPYKTyPi beta-SiC. Lisb [ociKeHHs: CTBOPEHHS HAyKOBUX OCHOB
dhopmMyBaHHS MeTacTablIbHUX CTaHIB Kap6ily KpeMHil0, 3yMOBJIEHUX HASIBHICTIO HAICTEXIOMETPUYHUX aTOMIB
BYIJIELIO B IOTO CTPYKTYPi i HOBOI Ha/ITBEpI0i KepaMiKy, gKa I0eJIHye B COOi BUCOKI MapaMeTpU TBEPLOCTI Ta

TPILIMHOCTIMKOCTI, a TAKOK KOMIIO3ULIIMIHMUX MaTepiajiB Ha OCHOBI CcreliaJbHO CUHTE30BAaHUX HAHOKPUCTAIIYHUX



KOMITO3ULiITHMX TOPOIIKiB B cucteMi Si-C. HaykoBa HOBU3HA Pe3yJbTaTiB - PpO3PO6JIEHNI METO]], CUHTE3Y
HAaHOKPHUCTAJIIYHUX [TOPOIIKIB B BUIJISIZi TBEPLOTO PO3YMHY BYIJIELIO B Kapbifii KpeMHilo 32 paxyHOK 00'eJHaHHS B
enuHomy npoueci CBC i BucapkeHHs i3 ra3oBoi (pazu. [TpakTuyHi pe3ysnbTaTty i HOBU3HA - pO3p00JieHi HAyKOBO-
TEXHOJIOTi4YHI IPMHLMIIN OJI€P>KaHHS HOBOI HAITBEPOi KEPaMiKy 3a PaXyHOK peasisalii e(peKTy IUCIePCiiiHOro
3minHeHHs. CTyNiHb BIIPOBAI’)KEHHS - MPOJEMOHCTPOBaHA MOJKJIMBICTb IPAKTUYHOTO BUKOPUCTAHHS OI€P>KaHUX

HOBUX HAATBEINX MaTepiajliB B IKOCTi abpa3uBHO-CTiNKUX NTOKPUTTIB, COOPMOBAHUX METOIOM JeTOHAIlii.

2. Subject of the research - metastable state of the silicon carbide characterized by a partial substitution of the
silicon atoms by carbon atoms in the beta-SiC structure. The objective: creation of scientific fundamentals of the
silicon carbide metastable states due to superstoichiometric carbon atoms presence in its structure and new
superhard ceramics possessing high hardness and fracture toughness values and also the composite materials
based on special synthesized nanocrytalline composite powders in Si-C system. Theoretical results and novelty -
the method of nanocrystalline powders as a solid solution of carbon in SiC synthesis have been developed owing to
combine of SHS and precipitation from gas phase. Practical results and novelty - scientific and technological
fundamentals new superhard ceramics creation owing to disperse strengthening effect realization. Degree of
application - the possibility of practical utilization of the new superhard materials developed by way of abrasion-
resistance coatings made by detonation spraying.
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