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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 eTaroM poobiT BukiageHo Ha 102 ctopinkax, mictuts 59 inmtocTtparii, 19 Tabauipk i nepesnik mocunaaHs,
0 MicTUTb 34 IKepea. KOMITO3ULIMHWI MATEPIAJI, ICKPOITJIABMOBE CITIKAHHS,
BVYICOKOEHTPOITNIIHWI CILJIAB, APMOBAHA KEPAMIKA OG'eKT BOCTiIKeHb ~ KOMIIO3UIL{ifIH MaTepianm B
cucremi BEC (WCW2C)/(B4C-TiB2) MaTta po60oTu — cTBOpeHHS Qi3NKO-XiMiYHMX OCHOB KEPYyBaHHS I[IpOLiecamu
CHUHTE3Y HOBOTO KJIaCy BUCOKOMILIHMX KOMIIO3ULIITHUX MaTepiasliB i3 IOPOLIKiB apMOBAaHUX TYTOIJIABKUX CIIOJIYK
(TC) Ta BUcOKoeHTponiiHux ciasis (BEC). Metonu mociigkeHs - ickporasmose crikanH4 (IT1C), xonogHe
ra3ofHaMiuyHe HalWJIEHHS €JIEKTPOHHA MIKPOCKOIIisl 3 MiKpOPEHTT€HOCIIEKTPAJIbHUM aHali3oM, PEHTTeHO(pa30BUi
aHaJIi3, MaTeEMaTU4YHE MOJEJIIOBAHHS HAIPY)KEHb Y KOMIIO3ULITHOMY MaTepiasi, JUIaTOMTPUAYHI JOCTiI>KEHHS
BcTaHOBJIEHO MEXaHi3MU YIIiIbHEHHS KOMIIO3ULiITHMX IIOKPUTTIB Ha OCHOBi BUcOKoeHTpormiiiHoro AINiCoFeCr
CILIaBY 3 TYrOIUIaBKUMMU crionyKamu tuily TiB2, B4C-TiB2 BcTaHoBi€HI 3aKOHOMIPHOCTI 3MiHU 1IiIJIBHOCTI, pO3MIpY
Ta OJIHOPiAHOCTI po3noniny ¢a3oBUX CKIALOBUX i IOPUCTOCTI IO 06'€MY MTOKPUTTS i3 KOMIIO3ULIIHHOTO MaTepiany
BEC-(B4C-TiB2). BctaHOB/IEHO 3aKOHOMiPHOCTi 3MiHU BEJIMUMHU Ta 3HAKY MEXaHIYHUX HAIIPYy>XKeHb B (Pa30BUX
cxianosux komnosutis TC — BEC B 3a/1€>XKHOCTI Bif XiMiYHOro ckjazy. BctaHoBI€eHO yMOBU (OPMYBaHHS
KOMIIO3UILIITHOTO MaTtepiany 3 MiHIMaJIbHUMU BHYTPIIIHIMU HaNIPY>KEHHSAMU LUIAXOM JOCIIIKEHHS BILJIMBY
npupoau marepiany (WC- 2C/B4C-TiB2-BEC), TeXHOJIOTiYHUX [TapaMeTpiB ITPOLIeCy YIibHEHHsI (TeMIepaTypH,
IIBUAJIKICTb OXOJIOIPKEHHSI) Ta XOJIOAHOTO ra30lMHaMIYHOr0 HallMJIEHHS HA HalpYy)XeHO-1e()OPMOBAHUI CTaH.
MeTonoM peHTIeHOCTPYKTYPHOTO aHai3y 6yJ10 BU3HAYEHO BEJIMYMHU MaKpO- i MIKpOHAIIPY>KEeHb, [0 BUHUKAIOTh Y
(azoBuUX CKIIAIOBUX KOMITO3UIIMHUX MaTePiasliB ITifl 9aC X0JIOIHOTO ra30IMHAMIYHOTO HAMUJIEHHS TOKPUTTIB.
[Ticnsg TepmiyHOi 06pO6KM MaKpO- Ta MiKPOHANPYKEHHS 3MEHIIYIOThCA Y 1,5-2 pa3u y BCiX CKJIalOBUX KOMIIO3UTIB,
[IPOTE 3aIMINAETHCS 3aJIEXKHICTD X BEJIMUYMHU Bif Temneparypu npouecy XI'H, mo mosxe 6yTy MOB$13aHO 3

IOVICTIOKALiHUMU Ae(deKTaMU, SKi yTBOPUIIUCh B IOKPUTTSIX.

Pedepar aHI1iliChKOIO:

The report on this stage of work is presented on 102 pages, contains 59 illustrations, 19 tables and a list of
references containing 34 sources. COMPOSITE MATERIAL, SPARK PLASMA SINTERING, HIGH ENTROPIC ALLOY,
REINFORCED CERAMICS Object of the research - composite materials in the system WES- (WC-W2C) / (B4C -
TiB2) Aim of the the research - creation of physical and chemical bases of control of processes of synthesis of a
new class of high-strength composite materials from powders of reinforced refractory compounds (RC) and high-
entropy alloys (HEA). Research methods - spark plasma sintering (SPS), Cold spraying (CS), electron microscopy
with EDS, X-ray phase analysis, mathematical modeling of stresses in composite material, dilatometric studies
Mechanisms for compaction of composite coatings based on high-entropy AINiCoFeCr alloy with refractory
compounds such as TiB2, B4C-TiB2 The density, size and homogeneity distribution of phase components and
porosity on volume of a covering from composite material of HEA- (B4C-TiB2) are established. The regularities of
change of magnitude and sign of mechanical stresses in phase components of TC-HEA composites depending on
chemical composition, parameters of cooling heating processes are established. The conditions of formation of
composite material with minimal internal stresses are established by studying the influence of material nature
(WC-W2C/B4CTiB2-HEA), technological parameters of compaction process (temperature, cooling rate) and cold



gas-dynamic spraying on stress-strain state. The values of macro- and micro-stresses that occur in the phase
components of composite materials during cold gas-dynamic coating of coatings were determined by the method
of X-ray diffraction analysis. After heat treatment, macro- and micro-stresses are reduced by 1.5-2 times in all
components of composites, but their value remains dependent on the temperature of the CS process, which may
be due to dislocation defects formed in the coatings.
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