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II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: MogemoBanHs npouecis nedopmatiii Kap-KaCHUX MeTanoKkepamivHux komno3utis WC-BEC B
YMOBaxX yAApHUX IAHAMIYHMX HaBaHTaXeHb [IpoBeieHHs 6aliCTUYHNX BUNIPOOYBaHb €KCIIEPUMEHTAIbHUX 3Pa3KiB
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

diznyHi 0OCHOBU CTBOPEHHS KapKACHUX METalOKepaMiyHUX KOMIIO3UTIB i3 CYOMIKPOHHUM 3€PHOM 1715

3abe3rneyeHHs €KCTPEMAJIBHO BUCOKUX 0aMiCTUYHUX XdpaKTEPUCTUK

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Physical bases of creation of frame metal-ceramic composites with submicron grain for maintenance of extremely
high ballistic characteristics

Pedepar yKpaiHCBKOIO:

O6'exT JOCiIKeHHS — MeTaJloKepaMiyHi KapKacHi KOMIIO3UTU 3 CyOMIKPOHHUM 3€PHOM 3 Kapbiny Bosibdpamy Ta
BHCOKOEHTPOIINHUX CIIJIaBiB 260 piBHOMIPHO PO3IOAiJI€HUX 110 TPAHULISIX 3€PEH Kap0Oily HaJTOHKUX IIPOLIAPKIB
HiKeJII0, OTPUMaHi WBUAKICHUM CITiKaHHIM. MeTa po6oTu — cTBOpeHHs! (i3MYHMX OCHOB K€PYBaHHS apXiTEKTyPOIO
CTPYKTYpY MeTaJIOKepaMiyHOTO TBEPOro Tija AJis MifBUILEHHS 10ro 6a/1iCTUYHUX BJIACTUBOCTEN IIJISIXOM
301/1bLIIEHHS MILHOCTI, TBEPAOCTI Ta NUTOMOI Baru Ha 20 %. Po3po6seHo ¢i3nyHi OCHOB CTBOPEHHS KapKacHUX
METaJIOKEPaMiuHAX KOMIIO3UTIB 0QJIiCTUYHOTO IPM3HAYE€HHS HA OCHOBI TYTOIJIaBKUX CIIOJIYK Ta
0araTOKOMIIOHEHTHUX CIIaBiB. Briepie 3anporoHOBaHO, EKCIIEPUMEHTAIbHO OOIPYHTOBAHO Ta 37iICHEHO HOBUM
HETPUBiaJIbHUN MiIXi[ 17151 CTBOPEHHS BUCOKOUIIIPHUX KAPKACHUX METaJIOKEPaMiuHMX KOMIIO3UTIB i3
3aCTOCYBaHHSIM HaaTeepaux marepiainis (WC) i BucokoeHnTpomniiiHux cniasiB (NiFeCrWM), sik 3B’13KU Ha 3aMiHy
TPAOULiHHOTO KOGANbTY, B IO€HAHHI 3 iIHHOBALiTHUMU IIBUIKICHIMYU METOIaMU €JIEKTPOHHO-TIPOMEHEBOTO Ta
IHOYKUIAHOrO CIiKaHHS MOPOLIKIB 17151 IOKPAIleHHSI SIK CTPYKTYPH (30epeskeHHsT PO3MipiB BUXiIHUX 3epeH
Tyromsaskoi cnoayku WC) Ta KoMIiekcy Qisuko-MexaHiYHUX XapaKTepUCTUK CII€4eHUX KOMIIO3UTIB, TaK i
CITiKaEMOCTI TYTOIJIaBKUX KOMIIOHEHTIB, 110 € OOHUM 3 HANO1/IbII IEPCIIEKTUBHUX MiAXOiB 1J1s1 OTPUMaHHS
OpoHEO6IHNX CepAeYHUKIB 36iIbIeHOI IPOOUBHOI 3IaTHOCTI 117151 60EIPHUIIAciB CTPiNenpKoi 36po, a TAKOX IJIs
PO3BUTKY HOBUX TE€XHOJIOTIH Ta MiXOJiB OO0 CTBOPEHHS HOBITHIX MaTepiasiB, KOHKYPEHTOCIIPOMOKHUX Ha
CBITOBOMY PiBHi J1J11 pOOOTU B €KCTPEMAJIPHUX YMOBax ekciuyaTauii. Kpim toro, 3amina Co eKos0riuHO 6€31e4HOI0

BEC 3B'43K010 3M€HIIIye TOKCUKOJIOTI4HI Ta €KOJIOTi4Hi IPOOJIEMHU.

Pedepar aHIJIiHCBKOIO:

The object of study is metal-ceramic frame composites with submicron grains of tungsten carbide and high-
entropy alloys or ultrathin nickel layers evenly distributed along the boundaries of the carbide grains, obtained by
high-speed sintering. The aim of the work is to create physical foundations for controlling the architecture of the
structure of a metal-ceramic solid to improve its ballistic properties by increasing strength, hardness, and specific
gravity by 20 %. The physical foundations for the creation of framework metal-ceramic composites for ballistic
purposes based on refractory compounds and multicomponent alloys have been developed. The physical basis for
the creation of framework metal-ceramic composites for ballistic purposes based on refractory compounds and
multicomponent alloys has been developed. For the first time, a new non-trivial approach to the creation of high-
density framework metal-ceramic composites with the use of superhard materials (WC) and high-entropy alloys
(NiFeCrWM) as binders to replace traditional cobalt was proposed, experimentally substantiated and implemented,
in combination with innovative high-speed methods of electron beam and induction sintering of powders to
improve both the structure (preservation of the size of the initial grains of the refractory WC compound) and the
complex of physical and mechanical characteristics of the sintered composites, and the sinterability of refractory
components, which is one of the most promising approaches to obtaining armor-piercing cores of increased
penetration for small arms ammunition, as well as to develop new technologies and approaches to create the latest
materials that are globally competitive for operation in extreme operating conditions. In addition, the replacement
of Co with an environmentally friendly HEPA binder reduces toxicological and environmental problems.
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