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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

Pedepar yKpaiHCBKOIO:

3BiT 32 JaHUM €TaroM pobiT BukiaaeHo Ha 150 cropiHkax, mictuts 78 inmtocTpauii, 19 Tabauip i nepesnik nocuniaHs,
o MicTuTsb 79 mxepes. Mara po6oTtu — CTBOpeHHs! (i3UKO-XiMiYHUX OCHOB KEPYBaHHS [IPOLI€CAMU CUHTE3Y HOBOTO
KJIaCy BUCOKOMILIHMX KOMIIO3MLIMHNAX MaTepialiB i3 IOPOIIKiB apMOBaHUX TyromIaBkux croiyk (TC) ta
BHCOKOeHTpoIiiiHuX ciiiasiB (BECiB). BctaHoBieHO yMOBU (pOpMyBaHHS OAHOPIAHUX reTepodas3Hux cymimein
IIOPOUIKIB i3 HAJTBEPJO0ro apMOBAHOI0 KepaMiyHOro Martepiainy Ta MmeTasnesoi 38’13k i3 BECiB. [locigkeHo
Mpoliecy NoAPiGHEeHHS Ta 3MilllyBaHHS MOPOIIKiB. BCTaHOBIEHO BIJIMB JUCIEPCHOCTI BUXiAHUX MTOPOIIKIB,
CepeLoBUIIA 3MIllyBaHHS, TEMIIEPATYPHO-4aCOBUX [IaPAMETPIB IIPOLECY 3MilllyBaHHS Ha CEPENHINA PO3MIP
yacTMHOK nopouikiB BEC Ta kepamiku Ta ix CTyIiHb OZHOPIIHOCTI, XiMiYHMI CKJIaJl, TA30HACUYEHICTh Ta 30ATHICTD
11030aBJISITUCS afCOPOOBAaHMX Ta XEMOCOPOOBAHMX AOMILIOK Mif] Yac MiIFOTOBKY CyMillli TOPOUIKiB [0 (POPMYyBaHHs
Ta YILiJIbHEHHS. BUTOTOBJIEHO €KCIlepMMeHTalbHi ofHOpifHi cymimi nopoukis (WC+BEC; (WCW2C)+BEC;
TiB2+BEC; (B4C-TiB2)+BEC) Ta Bu3Ha4yeHo ix (isuyHi, XiMiyHi Ta TEXHOJIOTIYHi Bl1acCTUBOCTI. BCTaHOB/IEHO BILJIUB
OCHOBHUX IIapaMeTpiB NPOLECy iCKPOI1JIa3MOBOTO CIIiKaHHS Ha yIIiJIbHEHHs 10 6€3[I0PUCTOrO CTaHy OJHOPITHUX
rerepodasnux nopoukis TC-BEC. BcTaHOB/IEHO BIIMB NPUPOAH, Pi3MUYHUX TA TEXHOJIOTIYHUX BJIACTUBOCTEN
retepodasnoi cymimi nopoukis TC - BEC Ha cTyniHb yIIiIbHEHHS], 3aJIMIIKOBY [TOPUCTICTh, PO3Mip 3€peH
MaTpUYyHOi MeTasieBoi Ta KepaMiuHoi a3, ix 3MiHM B 3aJIEXKHOCTI BiJ, TEMIIepaTypHO-4aCOBUX I1apaMeTpiB IIpoLecy
KOMIIaKTyBaHH$, JUCIIEPCHOCTI Ta o Mbk¢asHoi noBepxHi. JJoCIiIKeHO BIJIUB [1apaMETPiB IIPOLIECY
iCKpOIJ1Ia3MOBOTO CITiKaHHS Ha CTYIiHb yHIiTbHEHHS, GOPMYBaHHS CTPYKTYpH Ta BJIACTUBOCTi KOMIO3UTIB CUCTEM
TC - BEC. KOMITO3UILIMHUK MATEPIAJI, ICKPOIIJIASMOBE CITIKAHHSI, BUCOKOEHTPOITIMHU CTIJIAB,
APMOBAHA KEPAMIKA

Pedepar aHIJIiHCBKOIO:

The report on this stage of work is set out on 150 pages, contains 78 illustrations, 19 tables and a list of references
containing 79 sources. Mata of work - Creation of physical and chemical bases of control of processes of synthesis
of a new class of high-strength composite materials from powders of the reinforced refractory connections (TS)
and high-entropic alloys (VES). The conditions for the formation of homogeneous heterophase mixtures of
powders from superhard reinforced ceramic material and metal bond from wind farms have been established. The
processes of grinding and mixing of powders are investigated. The influence of dispersion of initial powders,
mixing medium, temperature-time parameters of mixing process on average particle size of WES and ceramics
powders and their degree of homogeneity, chemical composition, gas saturation and ability to get rid of adsorbed
and chemisorbed impurities during preparation of powder mixture for formation and troughs. Experimental
homogeneous mixtures of powders (WC + BEC; (WCW2C) + BEC; TiB2 + BEC; (B4C - TiB2) + BEC) were prepared
and their physical, chemical and technological properties were determined. The influence of the main parameters
of the process of spark-plasma sintering on the compaction to the nonporous state of homogeneous heterophase
powders of TC-WPP is established. The influence of nature, physical and technological properties of heterophase
mixture of TC-WPP powders on the degree of compaction, residual porosity, grain size of matrix metallic and
ceramic phases, their changes depending on temperature-time parameters of compaction process, dispersion and
interfacial surface area is established. The influence of parameters of spark plasma sintering process on the degree



of compaction, formation of structure and properties of composites of TC - WPP systems is investigated.
COMPOSITIONAL MATERIAL, SPARK PLASMA SINKING, HIGH ENTROPIC ALLOY, REINFORCED CERAMICS
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