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Jep>kaBHHH 00J1iKOBHI HOMep: 0223U005028
Jep>kaBHUH peecTpaniliHuIl HOMeP: 0123U102598
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 13-12-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: JlocnifkeHHs BIJIMBY TEPMOOGPOOKU Ha CTPYKTYPY Ta MEXaHiYHi BJIaCTUBOCTI CIIABIB Ta
nnokputtis cucremu TC - BEC. JlocifpKeHHs MeXaHiYHUX BJIACTUBOCTEN CIUIABiB Ta NOKPUTTiB cucremu TC - BEC B
inTepBasi Temneparyp 25-1000 0. JJoctigskeHHs KiHETUKM OKACHEHHSI, KOPO3iliHOi CTIKOCTi Ta TPUOOTUXHIYHUX
XapaKTepPUCTUK Y KOMII03UTax i mokputtsax cucremu TC — BEC JlocnigkeHHs! TPUOOTEXHIYHUX XapaKTePUCTHK

KOMIIO3UTIB i NOKpUTTiB cucteMm TC — BEC.
IToyaTok eramy: 05.2023
3akiH4YeHHs eTamy: 12.2023

Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 3BIT

I11. BizomocTi npo BukoHaBus JIiP

TloBHe HaliMeHYBaHHS IOPUIHYHOI 0coou (a6o ITIB ¢izumuHO0i 0c06H): HanionanbHwii TEXHIYHMIA

yHiBepcuTeT YKpainu "KuiBCbKUM MOITEXHIYHN IHCTUTYT iMeHi Irops CikopcpKoro”
Kog 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt Ilepemoru, 6ya. 37, M. Kuis, 03056, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisaiii:

TenedoH: 380442367989, 380442044862, +38 (044) 204-82-82

IV. BimomocrTi nipo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIHYHOI 0ocoou (a6o ITIB ¢pizuuroi 0co6H): Hanjonansuuit pomnn

JIOCJiIKEHb YKpaiHU

Kog, 3a EIPIIOY: 42734019

Micuesnaxo,szeHHa: ByJ1. bopuca I'piHdeHka, 1, m. Kuis, 01001, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442981622

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkiB i KpeguryBaHHs (KITKBK): 2201300
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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 poobiT BUKIaeHo Ha 186 cTopinkax, mictuts 119 imocTpariii, 10 Tabauipk i nepesik mocuiaHs,
o MicTuThb 82 mxepesa. O6’eKT AOCHIIKEHb — KOMIIO3ULIMH MaTepianu B cucteMmi BEC-(WCW2C)/(B4C-TiB2)
Mara po60Tu — CTBOpEHHS (i3UKO-XiMiUHMX OCHOB KEPYBaHHS IIPOLIECAMU CUHTE3y HOBOT'O KJIaCy BUCOKOMILIHUX
KOMITO3ULiTHMX MaTepiaJiB i3 MOPOIIKiB apMOBaHUX TYTrOIJIaBKUX croJyK (TC) Ta BUCOKOEHTPOIIMHUX CI1JIaBiB
(BEC). Metogu pociimpkens — ickporiaamose crikanHs (ITIC), xononHe ra3oguHamMiuHe HallujIeHHs eJ1IeKTPOHHA
MiKPOCKOIIis 3 MIKpOPEHTT€HOCTIEKTPAIbHUM aHali30M, peHTreHOo()a30BUN aHasi3, MaTeMaTUYHEe MOJIETIOBAaHHS
Halpy>XeHb Y KOMIIO3MLIMHOMY MaTtepiali, IUIaTOMEPUYHI JOCIiIKeHHs. B pe3yabTaTi BUKOoHanHsa HJIP
po3po6sieHO $i3UKO-XiMiYHHMX OCHOB OTPMMaHHS HOBOT'O KJIaCy MeTaJloKepaMiyHMX KOMIIO3ULIIMHUX MaTepialiB 3
PEKOPAHO BUCOKMMU3HOCO- Ta KOPO3ilHOIO CTiMKICTIO, 110 IPENCTaBIsAI0Th CO0010 3epHa i3 HaaTBepaoi WC-W2C,
B4C-TiB2, TiB2 (TBepaicTb 25-40 ['Tla) MOHO]a3HOI Ta apMOBaHOi KepaMiKy 3B'I3aHi MeTaIeBOI0 MAaTPULIEIO i3
BrucokoeHtporniiiHux crinasiB (BEC) AICoCrNiFeTi, AICoCrNiFe, AlICoCrNiFeV. Hosi komnosutu (WC-W2C)-BEC
MaioThb TBepZicTs 93 HRA (HV 17-20 I'Tla), mo 3Ha4HO Bullle, HiX Y TpaguLiiHux TBepaux metaiiB WC-Co. Kpim
TOTO, TPIMMHOCTIMKiCTh Palmqvist csarae 17 MITa-m1/2, mo € Ha 15-20 % BUIIKMM HiX 17151 6i7IbIIOCT] TBEPIUX CIJIABIB.
CepenHe 3HaY€HHS TBEPIOCTI OTPMMAHMX HOBUX KOMIIO3uLiiHux marepianiB (B4CTiB2)-BEC ngocsirae TBeppocti HV
25 I'Tla, 1110 3HaYHO MepeBUILYy€e TBEPLICTh TPaguLiliHUX TBepauX MeTasiB WC-Co. OTprMaHi KOMIIO3UTU MaloTh
BHCOKi XapaKT€PUCTUKHU 3HOCOCTIMKOCTI i, TAKMM YMHOM, € aJIbTePHATUBOIO TBEP/IUM CIIJIaBaM [1JIsl 3BMiLIHEHHS
IIOBEPXHi IPOKATHUX BAJIKIiB, 3aXUCTY BiJl 3HOIIYBAHHS eTajell 3eM1e00POOHOI CiIbCbKOTOCIIONAPCHKOI Ta
BiliCbKOBOI TeXHiKH, B By3Jlax Ta PUJafax CIieliaJbHOI BiiiICbKOBOi Ta LIUBIJIbHOI TEXHIKH, B METaJI006POOHOMY

iHCTpyMeHTI, razo- Ta HapTOJOOYBHOMY, TiPHMYOJ00YBHOMY Ta METANYPrilHOMY YCTaTKyBaHHI.

Pedepar aHIJIiHCBKOIO:

The report for this stage of work is laid out on 186 pages, contains 119 illustrations, 10 tables and a list of
references containing 82 sources. The object of research is composite materials in the system VES-
(WCW2C)/(B4C-TiB2). . Research methods - spark plasma sintering (IPS), cold gas dynamic sputtering, electron
microscopy with micro-X-ray spectral analysis, X-ray phase analysis, mathematical modeling of stresses in
composite material, dilatometric studies. As a result of the implementation of the NDR, the physico-chemical basis
for obtaining a new class of metal-ceramic composite materials with record high wear and corrosion resistance
was developed, which are grains of ultra-hard WC-W2C, B4C-TiB2, TiB2 (hardness 25-40 GPa) monophase and
reinforced ceramics with bound by a metal matrix of high-entropy alloys (HES) AICoCrNiFeTi, AICoCrNiFe,
AICoCrNiFeV. The new (WC-W2C)-VEC composites have a hardness of 93 HRA (HV 17-20 GPa), which is
significantly higher than that of traditional hard metals WC-Co. In addition, the crack resistance of Palmqvist
reaches 17 MPa-m1/2, which is 15-20% higher than that of most hard alloys. The average value of the hardness of
the obtained new composite materials (B4CTiB2)-BEC reaches a hardness of HV 25 GPa, which significantly
exceeds the hardness of traditional hard metals WC-Co. The resulting composites have high wear resistance
characteristics and, thus, are an alternative to hard alloys for strengthening the surface of rolling rolls, protecting
against wear parts of earth-moving agricultural and military machinery, in units and devices of special military and
civil machinery, in metalworking tools, gas and oil extraction, mining and metallurgical equipment.
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