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II. Etran BukoHnauus JiP
Homep erany: 3

Ha3Ba eramy: 1. Po3po6ka MeTO/iB KepyBaHHs KilIbKICTIO, pO3MipaMy Ta PO3IIOALNIEHHIM BULiNeHb Apyroi ¢pasu B
o6panux MKKC. JocnigxeHHs QiznKo-MeXaHiYHUX BJIACTUBOCTI Ta MeXaHi3mMu fedopmalii rerepodasnux BKKC. 2.
BuBYeHHS MexaHi3MiB yTBOPEHHS pafialiliHuX geQeKTiB Ta pafiauiiiHiil cTiikocTi rerepodasnux BKKC.
[TigroroBKa 3aKJIIOYHOTO 3BiTYy i peKOMeHallii 10 BUKOPUCTAaHHIO OTPMMaHUX Pe3yJIbTaTiB Ta pO3pO6JIeHUX

Marepiasis.
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Buz 3BiTHOr0O AOKYMEHTA: OCTaTOYHMIA 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, 380573356607

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)
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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

Pedepar yKpaiHCBKOIO:

PE®EPAT 3sit npo HJIP: 168 cTp., micTuts 75 puc., 45 tabi., 108 mxepesn. O6’ekT gocuimxeHHs — $a3oBo-
CTPYKTYPHUII CTaH, MEXaHi4YHi BJIACTUBOCTI B KDYIIHO3EPHUCTOMY Ta HAHOKPUCTAIYHOMY CTaHaXx Ta BILJINB
OIIPOMIHIOBAaHHS Ha CTPYKTYPY T4 MEXaHiuHi BJIaCTUBOCTi 6araTOKOMIIOHEHTHUX KOHLEHTPOBaHuUX ciaBsiB (BKKC),
Mexanizmu nedopmariii. IIpeamer gocimkeHHs - craBu cuctem Cr-Fe-Ni-Mn-Al Ta Cr-Fe-Ni-Mn-Al, a Takox
Nb-Ti-V-Zr-Al ta Ta-Ti-V-Zr-Al, neryBaHHsl aToMaMu BTiJIeHH i pOpMyBaHHSI HAHOCTPYKTypHOro ctany B BKKC
METOJaMU iHTEHCUBHOI IIJIaCTUYHOI AedopMalii. MeTa po60TH — CTBOPEHHSI HAYKOBUX OCHOB KEPYBaHHS
CTPYKTYpOI0, Pi3NKO-MEeXaHIYHMMU Ta pafiallilHUMU BJIAaCTUBOCTSIMU IIPUHIUIIOBO HOBOTO KJIACy METAIeBUX
marepiasiiB Ha OCHOBI 6araTOKOMIIOHEHTHUX KOHLleHTpoBaHux ciuiasiB (BKKC) ta peanizauist oTpumanux
(yHIAMEHTAJIbHUX Pe3yJbTaTiB AJ1s1 PO3pOOKM KOHKPETHUX MaTepiaiB 3 MifjBUIIEHMMH €KCIIyaTaliiHUMNI
XapaKTepUCTUKAMU JJ11 BUKOPUCTAaHHS B €HEPTeTUl]i Ta iHIMUX rajny3sx TEXHIKU. MeToay OOCTiI)KeHHS —
TEOPETUYHI pO3PaxXyHKH, aprOHHO-AYrOBa i €JIEKTPOHHO-TIPOMEHEBA IIJIaBKU, €KCTPY3id, 0CagKa, IPOKATKa,
TepMiyHa 00poOKa B BUCOKOTEMIIEPATYPHUX BaKyyMHUX Ie4ax, MeTasorpadis, peHTTeHOCTPYKTYPHUI aHali3,
ckanytouda (CEM) i npocsiuytoya (ITEM) esleKTpOHHA MiKPOCKOIIi, BUIPOOYBAHHSI HA PO3TST IIPU Pi3HUX
TeMIlepaTypax, BUMIp MIKpOTBEPAOCTI, HAHOIHIEHTYBaHHS. Pe3ynbTaTu Ta iX HOBU3HA: BIlEpLIE: — IIPOBEIEHI
PO3paxyHKu IPOrHO30BaHOTro azosoro ckiany 21 crnapy cucremu Cr-Fe-Ni-Mn-Al, 30 cninasiB cuctemu Nb-Ti-V-
Zr-Al ta 30 cninaBiB cucrtemu Ta-Ti-V-Zr-Al BcraHosiieHi 0671aCcTi KOHLIEHTPALlii, B MEXKaxX SIKUX PEasi3yloThCs
onHodasni ctanu 3 ['1IK Ta OLIK rpaTkamu, a TaKoX 006J1aCTi 3 reTepo(asHo0 CTPYKTYpPOIO Ta (pa3oBUil CKIaM] LUX
obJsacTei; — BiANpanboBaHO METOAMKY Ta ONTHMIi30BaHO ITPOLIEC IIJIaBKY Ta KpUCTali3allii criyiaBiB. BctaHOBIEHO
BHICOKY OJHOPIJHICTb CKJIa/ly 3/IMBKiB Ta JOOPY BiJlIOBiAHICTb iX (AaKTUYHOTO Ta HOMiHAJIbHOTO CKJIAJIiB, & TAKOX
BiZICYTHICTb JIiKBallii; - €KCIIEPUMEHTAJILHO JOCimKkeHo (pa3oBo- cTpykrypHuUil crad BKKC cucremu Cr-Fe-Ni-Mn-

Al i BcTaHOBJIEHO, 11O

Pedepar aHI1iliChKOIO:

ABSTRACT Report SWR: 168 p., there are 75 draws, 45 tables, 108 sour. Research object - phase-structural state,
mechanical properties in the coarse-grained and nanocrystalline states, and the effect of irradiation on the
structure and mechanical properties of multicomponent concentrated alloy (MCCA); patterns of phase formation,
deformation mechanisms. Research subject - alloys of the Cr-Fe-Ni-Mn-Al and Cr-Fe-Ni-Mn-Al systems, as well as
Nb-Ti-V-Zr-Al and Ta-Ti-V-Zr-Al, doping with implementation atoms and formation of nanostructural state in
MCCA by intensive plastic deformation methods. Purpose of work - creating the scientific bases for controlling the
structure, physical, mechanical and radiation properties of a fundamentally new class of metal materials based on
multicomponent concentrated alloys (MCCA), implementing the obtained fundamental results to develop specific
materials with enhanced functional characteristics for use in energy and various engineering fields. Research
methods - theoretical calculations, argon arc, electron beam and induction melting, extrusion, rolling, heat
treatment in high-temperature vacuum furnaces, metallography, X-ray diffraction analysis, microhardness
measurement, ion implantation, nanoindentation, scanning and transmission electron microscopy. Results and
novelty: first: — calculations of the predicted phase composition of 21 alloys of the Cr-Fe-Ni-Mn-Al system, 30
alloys of the Nb-Ti-V-Zr-Al system, and 30 alloys of the Ta-Ti-V-Zr-Al system were performed. Concentration



regions within which single-phase states with fcc and bec lattices are realized, as well as regions with heterophase
structure and the phase composition of these regions, have been determined; - the methodology was developed
and the process of melting and crystallization of alloys was optimized. The high homogeneity of ingot composition
and good correspondence of their actual and nominal compositions, as well as the absence of liquation, were
established; -
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII YKpaiHCbKOIOZ 3BIT I[TPO HAYKOBO-IOCJIIOHY POEOTY ®YHIAMEHTAJIbHI ACTTIEKTU
CTBOPEHHS ITPUHIMIIOBO HOBMX MATEPIAJIIB 3 YHIKAJIbBHUMU ®I3NKO-MEXAHIYHUMU TA
PATIIALIIMHVMY BJIACTHMBOCTIMMU HA BA3I KOHLIEHTPOBAHUX BATATOKOMITOHEHTHUX CITJIABIB

Hassa HTII aHr/1ificbKO0: REPORT ABOUT RESEARCH WORK FUNDAMENTAL ASPECTS OF THE CREATION
OF FUNDAMENTALLY NEW MATERIALS WITH UNIQUE PHYSICAL-MECHANICAL AND RADIATION PROPERTIES
BASED ON CONCENTRATED MULTICOMPONENT ALLOYS

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3ysbTaTH: TexHoorii, Marepian

l'asmy3b 3aCTOCYBaHHS: SlnepHa Ta TepMOsiiepHa eHepreTrKa, a Takox, B iHIIi TeXHiuHi 0671acTi
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Po3po6ieHo TeXHOMOrYHMIT IPOLEC KEPYBAHHSI CTPYKTYPOIO 6AraTOKOMITIOHEHTHUX
KOHLIEHTPOBAHUX CILJIaBIB, 110 BKJIIOYA€ iHTEHCUBHY IIACTUYHY JedopMalliio (MeToauKa 6araTouKIoBOro
0CaJIKyBaHHS Ta BUABJIIOBAHHS IIPU KPiOT€HHUX Ta MiJBUIEHUX TEMIIEPATypax) 3 HACTYITHOI TEPMIiYHOIO
06pO6KOI0, 110 ITPU3BEJIO IO CTBOPEHHS HaHOKpucTaniyHoro (HK) crany, nogpi6neHHs 3epeH g0 30-50 HM Ta

TPUPA30BOTrO MiBUIIEHHS MEXaHIYHUX BIACTUBOCTENN.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoayKuii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamny:
Crio>KHuBavi NPOAYKILii:
IlepcnekTHBHI pUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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