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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka HOBOTrO KJjlacy MeTaJlOKepaMiuHUX KOMIIO3UTIB i3 MOPOLIKiB HaJITBEPI0i apMOBAHOI KepaMiKu 15

€KCTpEMAJIbBHUX YMOB CKCHJIyaTaU,i'l'

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a new class of metal-ceramic composites from powders of superhard reinforced ceramics for

extreme operating conditions

Pedepat yKpaiHCBKOIO:

3BIT 32 JaHUM €TaroM poobiT BUKIaeHOo Ha 134 cTopiHkax, MicTuTh 41 intoctpaii, 11 Tabauik i nepesik mocuiaHs,
o mictuts 201 mxxepes. Metra po6otu — CTBOpeHHs! (i3UKO-XiMiYHMX OCHOB KEPYBaHHS [IPOLLECAaMU CUHTE3Y
HOBOTO KJIaCy BUCOKOMILIHMX KOMIIO3ULIMHMAX MaTepialiB i3 IOPOIIKiB apMOBaHUX TyromIaBkux croiyk (TC) ta
BHCOKOEHTpoIiiiHuX ciiiasiB (BECiB). Biepie oTpruMaHo pe3ysbTaTy o010 3aKOHOMIpHOCTE! (OpMYBaHHS
($a30BOro cKkjasy, CTPyKTYpH Ta MilIHOTO 3B’513Ky MK MaTpHIel0 Ta HAlIOBHIOBAY€M HOBOT'O KJIaCy KOMIIO3UTIB 3
apMOBAHUX TYTOIJIABKUX CIOJIYK Ta BEC, sKi 32 mOKa3HUKaMU TBEPLOCTI BXKe Ha 6is1bil 51K 30 % NnepeBuIyoTh
icHyloun TBepi cryiaBy. Briepie BCTaHOBJIEHO (Pi3MKO-XiMi4Hi OCHOBM OTPUMAaHHS HOBOTO KJIaCy KOMIIO3UTIB 3
apmoBaHux Tyromnaskux (WC-W2C, B4C-TiB2) criosyk, aHasoriB sIKUX He Mae y cBiTi. CTBOPEHO IIPUHLUIIOBO
HOBUIH CIOCi6 in-situ CUHTe3y apMOBaHUX KepaMidyHUX MaTepiailis, 1o nossirae B GOpMYyBaHHS MAaTPUUHOI ¢dasu
IJISXOM CeJIEKTUBHOI KEPOBAHOI XiMiuHOi B3aeMoii KoMIIoHeHTiB BECy 3 kap6igom 60py apMOBaHOTO BOJIOKHAMH i3
O6opuny TUTaHy Ta HaliBKap6inoM BoJib(ppaMy apMOBAHOT'O BOJIOKHAMH i3 MOHOKap6iay Bosib(ppamy, 110 1O3BOJISIE
dopmMyBaTU KepaMiuHy MaTpuLiIo i3 6OPUAIB MeTaJliB Ta apMOBaHy IPaHUILIIO PO3[iy MixK MaTpulielo Ta pasor
HaIOBHIOBAYa i3 BUCOKO TBEPZOi Y BUIIAAKy MOHOKap6iay Boab(pamy Ta HALTBEPHOi y BUIIAAKY Kapbiny 6opy ¢asu
HanoBHIOBava. Ha Biz MiHy BiJl BCix BilOMUX MeTOiB (POPMyBaHHS apMOBAHUX KEPAMiYHUX MaTepialiB CTBOPEHUN
BiIpi3HsIE€ThCS HU3bKOIO Temneparypolo 1000-1200 o cuHTe3y caMOapMOBaHOTO KOMIIO3UTY Ta (POPMYBaHHS
HaJApiOHO3€PHUCTUX TEPMOJMHAMIYHO Ta KIHETUYHO CYMiCHUX 3 MaTpULEI0 CyOMIKDOHHMX BOJIOKOH Ta OTPaHEHUX

YaCTUHOK i3 HaATBEPAUX TYT'OIIJIaBKUX CIIOJIYK.

Pedepar aHIJIiHCBKOIO:

The report on this stage of work is set out on 134 pages, contains 41 illustrations, 11 tables and a list of references
containing 201 sources. The purpose of the work - Creation of physico-chemical bases of control of processes of
synthesis of a new class of high-strength composite materials from powders of reinforced refractory compounds
(TC) and high-entropic alloys (WPPs). For the first time, the results of regularities of formation of phase
composition, structure and strong bond between the matrix and filler of a new class of composites of reinforced
refractory compounds and wind farms, which are more than 30% higher than existing hard alloys. For the first
time, the physicochemical basis for obtaining a new class of composites from reinforced refractory (WC-W2C,
B4C-TiB2) compounds, which has no analogues in the world, has been established. A fundamentally new method of
in-situ synthesis of reinforced ceramic materials is created, which consists in the formation of a matrix phase by
selective controlled chemical interaction of WPP components with boron carbide reinforced with titanium boride
fibers and tungsten semi-carbide reinforced with tungsten monocarbide fibers, which allows and a reinforced
interface between the matrix and the filler phase of a highly solid in the case of tungsten monocarbide and a
superhard in the case of boron carbide filler phase. Unlike all known methods of forming reinforced ceramic
materials, the low temperature of 1000-1200 o for the synthesis of self-reinforced composite and the formation of
fine-grained thermodynamically and kinetically compatible with the matrix of submicron fibers and faceted
particles of superhard refractory compounds.

Inpexc YIK: 621.762.4; 621.762.5; 621.762.82
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