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I. 3arasibHi BimOMOCTI
Jep>kaBHUH 00J1iKOBHI HOMeP: 0224U032970
Jep>kaBHUH peecTpaniliHUI HOMeP: 0124U003353
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpauii: 13-12-2024

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: OtpumaHHst apMOBaHOT0 KepamivyHoro nopouky B4C-TiB2. Ickpo-1y1a3MoBe CIiKaHHs TOPOLIKIB
BEC Fe32.3A129.3Cul1.7Ni10.8Ti15.9 ta komno3uriB Fe32.3A129.3Cull.7Ni10.8Til5.9-(B4C-TiB2) 3 pi3HMM BMiCTOM

apMyI4MX YaCTHUHOK.
IToyaTok eramy: 05.2024
3akiH4YeHHs eTamy: 12.2024

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHH IOPHIHYHOI 0coou (a6o ITIB ¢ismyHO0i 0c06H): HamioHanbHWil TEXHIYHMIA

yHiBepcuTeT YKpainu "KuiBCbKUI NMOJTEXHIYHUN iHCTUTYT imMeHi Irops Cikopcpkoro”
Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicbkui, 6yg. 37, M. Kuis, 03056, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380442367989, 380442044862, 380442049494

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK
Ykpainu

Kog, 3a €EJIPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekT Bepecreiicbkui, 6yg. 10, M. Kui, 01135, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

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)

Hanpsm ¢inaHcyBaHHS: 2.5 - nporpamu i 1poekTH y cepi MiKHAPOIHOrO HayKOBO-TEXHIYHOTO

CHiBpOGITHULTBA
I>xepesia ¢piHaHCYBaHHS

7713 - KOIITH eP>KO0I0AKeTy

Kopg, nporpamnoi kinacudikanii BuaaTKiB i KpeauryBaHHs (KIIKBK): 2201380

dakTuyHHu 00csar ¢piHaHCyBaHHS (THC. rpH.): 199.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BucokoedexkTuBHi MeTaso-MaTprUyHi KOMIIO3UTU Ha 0cHOBi FeAICuNiTi 1ij1s1 3acTOCyBaHHS [TPU BUCOKKX

TeMIIepaTypax

Ha3sBa po60oTH aHIJIiHCBHKOIO:

High performance FeAlCuNiTi-Based Metal Matrix Composites for High Temperature Applications

Pedepat yKpaiHCBKOIO:

Y xo[ii IOCiIPKEeHHSI OTPUMAHO HOBI aHi moA0 GopMyBaHHS MiKpOCTPYKTYPH Ta (PA30BOT0 CKIIALy KOMIIO3UTIB
B4C-TiB2-Fe32.3A129.3Cul1.7Ni10.8Til5.9, BUroTOBIIEHNX METOLOM iCKpPO-I1J1Ia3MOBOro crikaHH4. 11i pesyibpTaTu
CYTT€BO PO3IIMPIOIOTH YSIBJIEHHS [IPO PO3POOKY BUCOKOTEMIIEPATyPHUX MaTepiasliB Ha OCHOBI BUCOKOEHTPONIMHUX
CILIaBiB. ByJi0 yCHIIIHO BUTOTOBJIEHO CIIPSIMOBAHO 3aKPUCTAJi30BAaHMN €BTEKTUYHUI KOMITO3UT B4C-TiB2 meTogom
30HHOI IJ1aBKU. JJocikeHo MeXaHi3M (OpMYBaHHS apMOBaHOI CTPYKTYPH, Je BosiokHa TiB2 piBHOMipHO
posnoginsaThesd B matpulli B4C. OnTrmasbHa WBUIKICTh KpUCTasisalii (4 MM /xB) 3a6€311€4nia €eBTEKTUYHUN
napamerp O ~ 1,1 MKM, 10 CIIpUsSie MaKCUMaJIbHUM MEXaHIYHUM BJIACTUBOCTSIM, 30KPEMA MIIJHOCTi Ta TBEPAOCTI.
MetonoMm ickpo-11a3MoBoro crikanHsa npu remneparypi 1200 °C npotsarom 10 XB 0OTpUMaHO KOMIIO3ULIHI
Marepiany Ha OCHOBi BUCOKOeHTpomniiHoro ciay (BEC). @azosuii cknap Bkmovae B4C, TiB2 Ta mpogykTu peakuii
komnoHeHTiB BEC 3 aTomamu 60py Ta Byrienio, a came (Al0.5Ti0.5)B2, FeB. BuHUKHeHHs 60pu/iiB 3a1i3a MOXKYTh
OyTV BUKJIMKaHi JIOKaJIbHMM IIJIaBJIEHHSM I1iJ] YaC HarpiBaHH4 3a PaxyHOK peakuii Mk Fe-B 1o eBTekTUYHIN peakuii.
MikpocTpykTypa xapakrepusyeTbcst matputieio Fe32.3A129.3Cull.7Nil0.8Ti15.9 Ta kepamiunux yacTuHOK B4C-TiB2.
BcTaHOBJIEHO peakiliHi IpoLecu Ha MexXi po3finy (a3, sKi CyIPOBOJKYIOTbCSI yTBOPEHHSIM €BTEKTUYHOTO
PO3IIJIaBy HAa OCHOBI 60puAy 3aj1i3a i IpopoCTaHHAM Kap6iny TuTany B MatpuLio B4C musixom audysii atomis Ti 3
nigrpatku BEC. OTprmMaHi pe3ynbTaTy MaloTh IPAKTUYHE 3HAUYEHHS [J151 CTBOPEHHSI 6araTo(pyHKIiOHATbHUX
MaTepiaiB i3 BUCOKMMU MEXaHIYHVMY XapaKTEPUCTUKAMU, CTIMKICTIO 4O 3HOLIYBAHHS, TPIlMHOCTINKICTIO Ta

3[1aTHICTIO ITPALIOBATH 33 €KCTPEMaJIbHUX TEMIIEPATYP.

Pedepar aHIJIiHCBKOIO:

The study provided new insights into the microstructure and phase composition formation of B4C-TiB2-
Fe32.3A129.3Cull.7Ni10.8Ti15.9 composites fabricated using spark plasma sintering. These findings significantly
expand the understanding of the development of high-temperature materials based on high-entropy alloys (HEAs).
A directionally crystallized eutectic B4C-TiB2 composite was successfully produced using the zone melting
method. The mechanism of the formation of a reinforced structure, where TiB2 fibers are uniformly distributed
within the B4C matrix, was investigated. The optimal crystallization rate (4 mm/min) ensured a eutectic parameter
o ~ 1.1 pm, resulting in the highest mechanical properties, including strength and hardness. Composite materials
based on HEA were obtained via spark plasma sintering at 1200 °C for 10 minutes. The phase composition includes
B4C, TiB2, and reaction products of HEA components with boron and carbon atoms, such as (Al0.5Ti0.5)B2 and
FeB. The formation of iron borides is likely due to localized melting during heating, driven by the eutectic Fe-B
reaction. The microstructure is characterized by an Fe32.3A129.3Cul1.7Ni10.8Ti15.9 matrix and B4C-TiB2 ceramic
particles. Reaction processes at the phase boundaries were identified, including the formation of a eutectic melt
based on iron boride and the growth of titanium carbide into the B4C matrix via diffusion of Ti atoms from the HEA
sublattice. The obtained results are of practical importance for the development of multifunctional materials with
high mechanical performance, wear resistance, fracture toughness, and the ability to operate under extreme
temperatures.

Ingexc YIK: 669:621.315.562

Koau TemaTHYHHUX PyOpPHK: 53.39.31
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VIII. HaykoBa (HayKoBo-TexHiuyHa) npoayKuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: MeTano-MaTpudHi BUCOKOTEMIIEPATYPHI KOMIIO3UTH Ha 0CHOBI FeAICUNITi
Hassa HTII aHr/IificbKOI0: Metal-matrix high-temperature composites based on FeAICuNiTi

HTII, sixy nepezn6a4asiocsi CTBOPUTH:

IIpuunaH, yepe3s aki HTII He Gysi0 cTBOpeHO:
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PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1i:
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ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuHumnoBo HOBOI mpoayKiii (Matepiasis,
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