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1. ETaniy BUKOHAHHS

Homep erany: 3

Hassa eranmy: MogesoBaHHs IpoleciB fedopmaliii Kap-KacHUX MeTajoKepaMidyHux komno3utiB WC-BEC B yMoBax yJjapHUX
IMHAMIYHMX HaBaHTaXXeHb [IpoBeieHHS 6aliCTUYHUX BUIPOOYBaHb €KCIIEPUMEHTAJIbHUX 3Pa3KiB OpOHEOITHMX CEepIeYHMUKIB i3
PO3pO6IEHNX KapKAaCHUX METaJIOKEPAMiYHUX KOMIIO3UTIB 3 CyOMiK-DOHHMM 3€PHOM, Ha JI000Bii1 6pOoHi. BcTaHOBNIEHHS
MexaHi3MiB fedopmallii Ka-pKaCHUX MeTaslokepaMmiyHux komno3uTiB WC-BEC B yMoBax IMHaMIYHUX yIapHUX HABAaHTaXXEHb

(IpOHMKHEHHS KyJli). Y3araJbHeHHS eKCIIepUMEHTAIbHUX Pe-3yJIbTaTiB Ta MiJroTOBKA 3BiTy.
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Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHMH 3BiT

2. BukoHnaBseupb

Ha3Ba oprawnisanii: HalioHanbHuil TexHiuyHMil yHiBepcuteT YKpainu "KuiBcbkuil mosiTexHidYHUN iHCTUTYT iMeHi Iropst

Cikopcbkoro”
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4. JI>)kepesia Ta HanpsiMu piHaHCYBaHHA

IligcraBa aJj1s npoBeAeHHs PooiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPaJIbHUM OPTaHOM BMKOHABUOi B[y, aKaZleMielo HayK

(ros10BHMMU PO3NOPSIAHMKAMU OI0TKETHUX KOIITIB Ha poBeaeHHs HIIKP)
KIIKBK: 22010.40

Hampsam ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS
J>kepesia piHaHCYBaHHS

I>kepeJio ¢piHaHCyBaHHA: 7713 - KOWITHU IePXKOIOIKETY

daxTuynmii o6car dinancyBaHHS 3a 3BiTHHH eTam: 3353.610 TucC. rpH.
5. HaykoBo-TexHiYHa poooTa

HasBa po6oTHu (YKp)

@i3uyHi OCHOBM CTBODEHHS! KApKACHUX METAJOKepaMiYHMUX KOMIIO3UTIB 13 CyOMIKDOHHMM 3€pHOM MJisg 3abe3NnedeHHs

€KCTPEMaAJIbHO B COKHNX GaiCTUYHUX XapaKTEPUCTUK

Ha3sBa po6oTH (aHrJI)

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

Pedepart (yxp)

O6‘eKT [MOOCTiIKEeHHSI — MeTaJoKepaMiuHi KapKacHi KOMIIO3UTU 3 CYOMIKpDOHHMM 3€pHOM 3 Kap6iny Boibdpamy Ta
BHCOKOEHTPOIIMHMX CIUIaBiB 260 PiBHOMIPHO pO3MNOJiIEHUX IO TPAaHUIX 3€peH KapO6igy HaJTOHKUX MPOIIAPKIiB HiKeJo,
OTpYMMaHi IBUJAKICHAM CIIiKaHHSIM. MeTa pO6GOTHM - CTBOpPEHHS (Di3MYHUX OCHOB KEpyBaHHS apXiTEKTypOIO CTPYKTypHU
MEeTaJIOKePaMiYHOTO TBEPIOTO Tija AJIs MiABUIEHHS MOro 6aliCTUYHUX BIACTUBOCTEN HUISXOM 30i/bIIeHHS MIiIIHOCTI, TBEPHOCTi
Ta nuromMoi Bard Ha 20 %. Po3po6yieHo ¢i3nyHi OCHOB CTBOPEHHS! KAPKACHUX METAJIOKePaMiYHMX KOMIIO3UTIB 0GaliCTUYHOTO
MPU3HAYEHHS] HA OCHOBIi TYrOIUIABKUX CIIOJIYK Ta 6araTOKOMIIOHEHTHMX CIUIABiB. Briepuie 3arpornoHOBAaHO, €KCIIEPUMEHTATbHO
OOI'PYHTOBAaHO Ta 3ZiICHEHO HOBMI HETPUBIaJIbHUM IiJXif [JI1 CTBOPEHHS BHCOKOIIJIBHUX KAapKaCHUX METaJIoKepaMiuyHuX
KOMIIO3UTIB i3 3acTocyBaHHSIM HanuTBepiux marepianis (WC) i BucokoeHTpomniiiHux crasiB (NiFeCrWM), sk 3B'SI3Ku Ha 3aMiHy
TPAgULiAHOTO KOOA/NbTYy, B MOENHAHHI 3 IHHOBAaLiMHUMM MIBUAKICHUMU METOJAMU €JIEKTPOHHO-IIPOMEHEBOrO Ta iHAYKIiITHOTO
CIiKaHHSI TOPOMIKIB [Jisl TOKPAIIEHHS $IK CTPYKTypU (30€pE’KEHHs PO3MipiB BUXiZHMX 3€peH Tyromiaekoi crnoiayku WC) Ta
KOMILJIEKCY (i3MKO-MEeXaHIYHMX XapaKTEePUCTUK CIIEYeHMX KOMIIO3UTIB, TaK i CHIKA€EMOCTi TYroOIJIaBKUX KOMIIOHEHTIB, 1O €
OIHUM 3 HaHOiNbIl MEPCIEeKTUBHUX MiIXOMiB NIl OTPUMAHHS OGPOHEOIHUX CEepAEeYHMKIB 30i/bIIeHOi MPOOMBHOI 3JaTHOCTI Ad
60emnpumnaciB cTpinenpkoi 36po, a TaKOX sl PO3BUTKY HOBUX TEXHOJIOTiH Ta MigXOXiB OO CTBOPEHHS HOBITHIX MaTepiais,
KOHKYPEHTOCIIPOMOXXHMX Ha CBiTOBOMY piBHi [jis1 poOOTM B €KCTpEMaJbHMX YyMOBax ekciulyarauii. Kpim Toro, 3amina Co

€KOJIoTiYHO 6e3neyHolo BEC 3B’13K010 3MeHIIIye TOKCUKOJIOTIYHi Ta €KOJIOTi4Hi IPO6IEMHU.
Pedepar (aHrI)

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.

Inpexc YIK: 621.762, 621.762.5, 621.002.3:669.018.025, 621.762.53, 621.762.64, 621.762:004.356:621.763:621.767:669.017.15

Kopgu Temarnunux pyopuk HTI: 53.39, 55.23.13.15, 55.09.35.19
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

Ha3zBa npoaykuii (ykp): 6poHe6iiiHNI1 cepledHUK
Ha3zBa npoaykuii (aHrji): armor-piercing core
OuikyBaHi peayabsratu: TexHosorii, MaTepianu
Tany3s 3acToCyBaHHS: BiliICbKOBA rajy3b

Onuc npoaykuii (yKp): 6poHe6iliHNI cepAedHUK i3 CyOMiKpDOHHUM 3€pHOM Ha OCHOBI Kap6ily Bosb(paMy 3 BUCOKOEHTPOIIIHO0

3'Bg3ko10 NiFeCrWMo

ConjianpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIMIIOBO HOBOI IPOAYKLii (MaTepiasiB, TEXHOJIOTIH TOLIO) ISt

3a6e3re4eHHs1 €KCIIOPTHOTO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY

Cragis 3aBepmenocti HTII: 3sit no HIIJIKP, EkciepumeHTanbHUH (MAaKeTHUI 3pa30K)
Bnposazykennsa HTII: He BnpoBamkeHO

Crpoxku BrnpoBagykeHHs: 01.202112.2023

Bupo6uuk npoaykuii: KI1I im. Iropst Cikopcbkoro

CnosKuBayi NpOAyKIi:

IlepcneKTHBHiI pUHKH:

IIpaBa iHTeeKTyasIbHOi BJacHOCTi: OTpPMMaHO MIaTEHT

dopmu Ta ymoBHu nepepavi npomykuii: [Ipoax nareHTa
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