O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0221U107030

Jep>KaBHHH peecTpaliliHui HoMep: 0120U104958

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamuii: 26-12-2021

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: 1. BuByeHHs CTPYKTYpH CIIJIaBiB B IMTOMY CTaHi Ta MicJis TepMivHOi 06poGKU. JloCimKeHHs
MEXaHIYHKX BJIACTUBOCTEN CIUIABIB B Pi3HMX CTPYKTYPHUX CTaHaX. JJOCIiI>KEHHS [IPOLIECIB, 110 MPOTIKAIOTh [IPU
OIIPOMIHEHHI CILJIaBiB B KPYIIHO3EPHUCTOMY CTaHi. 2. BIJIMB aTOMIB BTiJIEHHS HA CTPYKTYPY 1 MEXaHiYHi BJaCTUBOCTI
CIJIaBiB 0OpaHuX CKJaZiB. JOCiIKeHHsI MOXKJIMBOCTI CTBOPEHHSI HAHOPO3MIpHOi 3epeHHOI MIKpOCTPYKTYpH B
o6panux BKKC.

IToyaTok eramy: 05.2021
3akiHyeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHUIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PpiznyHO0i 0c06H): HaujoHanbHuii HayKOBHIA

LeHTp "XapKiBCcbKUil (Pi3UKO-TeXHIUHUI iHCTUTYT" HalioHanbHOi akagemii Hayk Ykpainu

Kopg, 3a €IPIIOY: 14312223

MiCI.ICBHaXO,T.[)KeHHﬂ: ByJI. AKazieMiuHa, 6ya. 1, M. XapkiB, XapKiBCbKUM p-H., XapKiBcbKa 0041, 61108, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisaiii:

Tenedon: 380573353530, 380573351688, 380573356425

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
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dyHIaMeHTaIbHI aClIeKTU CTBOPEHHSI IPUHIIMIIOBO HOBUX MaTepiasiB 3 yHiKaJlbHUMU (i3UKO-MEXaHIYHUMU Ta

paILiaU,iI/UIHI/IMI/I BJIACTMBOCTSMM Ha 0a3i KOHLIEHTPOBAHUX 0araTOKOMITOHEHTHMX CI1JIaBiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Fundamental aspects of the new materials creation with unique physical, mechanical and radiation properties
based on the concentrated multicomponent alloys

Pedepat yKpaiHCBKOIO:

O6’exT mocifpKeHHs - Pa3zoBO-CTPYKTYPHUI CTaH Ta MEXaHiuHi BJIACTUBOCTi 6araTOKOMIIOHEHTHUX
KoHLeHTpoBaHux ciasis (BKKC) B kpynHozepHuctomy (K3) Ta HaHokpuctaniynomy (HK) cranax. Mera po6otu -
BVBYEHHS BIUIMBY JIETYBAaHHS aTOMaMU BTiJIeHHs Ha (popmyBaHHS CTpyKTypu ntux bKKC, gocnimkeHHs
MOXJIMBOCTI (popMyBaHHSI HAaHOCTPYKTypHOro ctany B BKKC meTopmamu inTeHcuBHoOi nimactudHoi gedopmauii (IT11),
BABUYEHHS MEXAHIYHUX BJIACTUBOCTEN CIUIABIB B Pi3HMX CTPYKTYPHHUX CTaHax. MeTOIY HOCIiIPKEHHS —
MeTanorpadis, eJ1eKTPOHHA MiKPOCKOIIisl, MIKpOaHaJli3, pEeHTT€HOCTPYKTYPHUI aHali3, BUMIP MEXaHIYHUX
XapaKTePUCTUK. EXcriepuMeHTaIbHO JOCTiIKEHO BIUIUB Byrilelio Ha (pa3oBo-cTpyKkTypHuii ctaH BKKC Co25-
xCr25Fe25Ni25Cx Ta atomiB kucHio Ha BKKC TiZrHfNb. BctaHOBJI€HO, 1110 PO3UYMHHICTD BYIJIELIO B IUTOMY
KpyrnHo3epHucromy (K3) crinmasi Co25-xCr25Fe25Ni25Cx cTaHOBUTb 6;113bKO 1 aT.%. [1py KOHILIEHTpAllisiX ByIJIeLio X
6inpie 3a 1aT.% B criaBax y MiKAEHOPUTHUX 061aCTSIX GOPMYETHCS €BTEKTHKA, IO CKIAIAETHCS 3
6araTOKOMIIOHEHTHOI MaTputli Ta Kap6imis M7C3. IT1]] nux criaBiB MPpU3BOAUTH 10 CTBOPEHHSI HAHOKPUCTAIYHOTO
(HK) crany nozpi6HeHHs 3epeH o 30-50 HM Ta TpMPa30BOro MiJBUIEHHS MiKpOTBepAoCTi. BusiBieHo, mo B K3
CTaHi 3i 3pOCTaHHSIM X MIKpOTBepAicTb HV MOHOTOHHO 3pocTae, Togi sik B HK crani HV makcumasnbHa ripu x=1.
BuBueHo 3anexHicts HV Big Temnepatypu B obsacti 300-77 K gyist K3 i HK crninasiB. BetaHoBsieHo, mo pedopmatiis
B IIill 06J1aCTi Ma€e TEPMOAKTUBOBAaHUM XxapaKTep. BUsBIeHO 0qHO3HAYHM 3B'5130K MK HV Ta Mekero IIMHHOCTI
cruiasis 00,2 y BCbOMY iHTEpBaJli BUBUEHUX TEMIIEPATYD, 1O AO3BOJIL€ BU3HA4YaTU Bean4ymHy 00,2 i3 IpocTux
BAMIpPIOBaHb MIKPOTBEPLOCTI. JJOCiAKEHO BILJIMB JIETYBaHHS aTOMaMU KMCHIO Ha MIKPOCTPYKTYPY Ta ME€XaHi4Hi
BiactuBocTi Tyromnaskux BKKC cucremu Ti-Zr-Hf-Nb B inTepsasni remneparyp 77-923 K. O6rosopioioTbcs §isnyHi

MmexaHizmu fedopmarii gocigxeHnx BKKC B pisHUX CTPYKTYPHHUX CTaHax.

Pedepar aHIJIiHCBKOIO:

The object of research is the phase-structural state and mechanical properties of multicomponent concentrated
alloys (MCCA) in coarse-grained (CG) and nanocrystalline (NC) states. The aim of the work is to study the influence
of doping by interstitial atoms on the formation of the structure of cast MCCA, to study the possibility of forming a
nanostructured state in these alloys by methods of severe plastic deformation (SPD), to study the mechanical
properties of alloys in different structural states. Research methods - metallography, electron microscopy,
microanalysis, X - ray diffraction analysis, study of mechanical properties. The effect of carbon on the phase-
structural state of MCCA Co25-xCr25Fe25Ni25Cx and oxygen atoms on MCCA TiZrHfNb was experimentally
investigated. It was found that the solubility of carbon in the cast alloy Co25-xCr25Fe25Ni25Cx is about 1 at.%. At
carbon concentrations x more than 1 at.%, in the interdendritic regions of the alloys a eutectic is formed,
consisting of a multicomponent matrix and M7C3 carbides. The SPD of these alloys leads to grain refining to 30-50
nm and a threefold increase in microhardness. It is found that with increasing x in the CG state the microhardness
value HV increases monotonically, whereas in the NC state HV is maximal at x=1. The dependence of HV on the
temperature in the region of 300-77 K for CG and NC alloys was studied, and the different course of this
dependence for NC alloys with different values of x was revealed. An unambiguous relationship between HV and
the yield strength of alloys 00.2 in the entire range of studied temperatures has been established, which allows
determining the value of 00.2 from simple microhardness measurements. The influence of doping with oxygen



atoms on the microstructure and mechanical properties of refractory MCCA of the Ti-Zr-Hf-Nb system in the
temperature range 77-923 K has been studied.

Inpekc YIK: 621.039.5, 621.039.5, 621.039

Koau TemaTHYHHUX PyOpPHK: 44.33.31
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JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII yKpaiHCBKOIO: 3BiT po HayKoBO-#oCHifHy po6oty "GYHIAMEHTAJIBHI ACTIEKTH CTBOPEHHS
[TPUHLIMIIOBO HOBUX MATEPIAJIIB 3 YHIKAJIbHUMU QI3NKO-MEXAHIYHUMMU TA PATIIALIMHYMU
BJIACTUBOCTSMU HA BA31 KOHIUEHTPOBAHNX BATATOKOMITOHEHTHVX CITJIABIB"

Hassa HTII aHI/1ilicbKOIO: Report Fundamental aspects of the new materials creation with unique physical,

mechanical and radiation properties based on the concentrated multicomponent alloys
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

l'asy3p 3aCTOCYBaHHSI: siiepHa eHepreTrka

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: V uypomy mocnigHuibkoMy npoekti metogamu meranorpadii, e1€eKTpOHHOI MIKPOCKOTTii,
MiKpOaHaJlizy, pEeHTTeHOCTPYKTYPHOIO aHaJi3y, BUMipy MEXaHIYHMX XapaKTEPUCTUK BCTAHOBJIEHO (a30BO-
CTPYKTYpPHUI! CTaH Ta MeXaHiYHi BJIaCTUBOCTI 6araTOKOMIIOHEHTHUX KOHLIeHTpoBaHux ciasiB (EKKC) B
KpynHo3epHUcToMy (K3) Ta HaHOKpucTaniyuHomMy (HK) ctaHax. BuBUY€HO BIJIMB JIETYBaHHS aTOMaMMU BTiJIEHHS Ha
(popmyBaHHs CcTpyKTypu JuTuX BKKC, gocnigkeHo MOKIMBOCTI (POPMyBaHHSI HAHOCTPYKTYpHOro ctany B BKKC
MeTojaMu iHTeHcuBHOI nactuyHoi nedopmatii (IT1]]), BuBYeHi MeXaHIYHUX BIIACTUBOCTI CIJIaBiB B Pi3HUX

CTPYKTYPHHUX CTaHax.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoAyKuii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0€3MeYEHHs eKCIIOPTHOTrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
IIpakTHyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHS eTamy:
Crnio>KkuBavi NPOAYKILii:
IlepcneKTHBHI PUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:
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