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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0221U102652

Jep>kaBHUH peecTpaniliHUI HOMeP: 0119U101646

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 08-02-2021

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: ExcriepumeHTasbHe KaJOpUMETPUYIHE TOCIIIKEHHS €HTabIIill 3MilllyBaHHS Ta MO/IE/IOBAHHS
TEpPMOJMHAMIYHUX BJacTUBOCTel po3masiB cuctem Fe-Ni-Hf i Fe-Ti-Zr Ta onuc pe3ysbTaTiB B paMKax MO

acouinoBaHoro pos4yuny. [IposenenHs repmoauHamigyHoro onucy cucremu Fe-Ni-Ti B pamkax CALPHAD-MmeTony.
IToyaToK eramy: 01.2020
3akiHYyeHH4d eTamy: 12.2020

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (a0o ITIB ¢izuyHOi 0c00H): lonbackka nepkaBHa

MamyHOOYAiBHA akaaeMist

Kopg 3a €IPIIOY: 02070789

Micue3HaxoaKeHHS: ByJI. AKazieMiuHa, 6ya. 72, M. Kpamaropcesk, JloHenbka 0671., 84313, Vkpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380626416809

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 EJPIIOY: 38621185

Micuesnaxo;pxeum:: npoct. [Tepemory, 10, m. Kuis, KuiBcbka 061., 01135, Vkpaina
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)

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

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ExcriepuMeHTasbHi Ta TEOPETHUYHI 3aKOHOMIPHOCTI TEpMOIMHAMIKYM pPO3I1JIaBiB 6araTOKOMIIO-HEHTHUX

amMop(dOyTBOPIOIOUNX CUCTEM NEPEXiTHUX METATIIB.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Experimental and theoretical regularities on thermodynamics of melts of multi-component glass forming

transition metals systems.

Pedepar yKpaiHCBKOIO:

O6'exTu: po3MIaBu TPUKOMITIOHEHTHUX cucteM Fe-Ni-Zr, Fe-Ni-Hf i Fe-Ti-Zr, po3nnaBu yotupu- ta
'sITUKOMIIOHEHTHUX cucteM Fe-Cu-Ni-Ti-Zr i Fe-Cu-Ni-Ti-Hf, TepmoaunamiuHi BiacTuBocTi a3z Ta ¢pas3osi
piBHOBaru cuctemu Fe—Ni-Ti. Lisi: eKcriepuMeHTaIbHO BU3HAYUTY €HTAJIbIIIl 3MillyBaHHS po3iuiasiB Fe-Ni-Zr,
Fe-Ni-Hf, Fe-Ti-Zr ta onucary ix KOHLIEHTPalliiiHy 3aJIeXXHICTh; BUKOHATH MOJIEIIOBAHHS TEPMOAMHAMIYHUX
BJIACTMBOCTE Ta 6JIVDKHBOIO XiMiuHOro nopsiaky posmiasis Fe-Ni—(Ti, Zr, Hf), Fe-Ti-Zr; po3pobutu 6a3sy
rapameTpiB Mojesiel Ta BUKOHATU MOJIEIIOBaHHS TEPMOINHAMIYHUX BIaCTUBOCTEN Ta GIMXHBOTO XiMIiYHOTO
MOPSIAKY PO3IJIAaBiB YOTUPU- Ta ITATUKOMIIOHEHTHUX cucteM Fe-Cu-Ni-Ti-Zr i Fe-Cu-Ni-Ti-Hf B pamkax mopeni
acoLil0BaHOTO PO34YMHY; IPOBECTU MOJle/l0BaHHS (a30BUX PiBHOBAr Ta TEPMOANHAMIUYHUX BIACTUBOCTEN (a3
cucremu Fe-Ti-Zr B pamxax CALPHAD-MeTOny. MeTonu AOCIIiIPKEHb: BUCOKOTEMIIEPATyPHa i3orepubostiyHa
KaJIOpUMETpis, MaTeMaTHU4Hi Ta GeHOMEHOJIOTiYHI MOJiesli TEpMOIMHAMIYHUX BilacTUBOCTEN po3iasi; CALPHAD-
METOJI, 1J1s1 PO3PaxyHKiB pa30BUX [1IepeTBOPEHb CUCTEM. Pe3ysipTaTu: napijiajbHi Ta iHTerpasbHi €HTaJbIii
3MilllyBaHHS KOMIIOHEHTIB po3masiB Fe-Ni-Zr, Fe-Ni-Hf i Fe-Ti-Zr; napameTpu MojieJi acolifioBaHOr0 PO3YUHY
n71s pinkux crinagiB Fe-Ni—(Ti, Zr, Hf), Fe-Ti-Zr; 6a3a 1151 Mozie/I0BaHHS TEPMOAVHAMIUYHUX BJIACTUBOCTEN
POB3IIJIaBiB YOTHUPHU- Ta I ITUKOMIIOHEHTHUX cucteM Fe-Cu-Ni-Ti-Zr i Fe-Cu-Ni-Ti-Hf; cknap acouniitoBanoro
PO34YMHY Ta CIIPOrHO30BaHi KOHLEHTPalliliHi 06J1aCTi OTPUMaHHS MIBUIKO3arapToBaHUX aMOP(QHUX CI1JIaBiB
Fe-Ni—(Ti, Zr, Hf), Fe-Ti-Zr, Yotupu- ta mw'atukomnoneHTHux cucrem Fe-Cu-Ni-Ti-Zr i Fe-Cu-Ni-Ti-Hf;
TepmoguHaMmiuyHuil onuc cucreMmu Fe-Ni-Ti, Ta po3paxoBaHi i3oTepMi4Hi epeTuHu, MoJiTEPMIYHi Iepepisy,
MIPOEKIIii MOBEPXOHB JIKBiAYCY Ta COJiAYCy HiarpaMy CTaHy CUCTEMHU, KOOPAMHATYA HOHBAPiaHTHUX I1I€PETBOPEHD,
CTBOPEHO peakliiiny cxemy. Cdepa 3aCTOCYBaHHS: TOHKUI METalyprilHUi CUHTE3; pO3p0OKa HOBUX TE€XHOJIOTIN

CHHTe3y aMOP(QHUX Ta BUCOKOEHTPOIINHUX CIJIABiB; JOCIIXEHHS i pO3pO0KU B rajly3i MaTepiajlo3HaBCTBA.

Pedepar aHIJIiHCBKOIO:

Subjects of investigations: melts of the Fe-Ni-Zr, Fe-Ni-Hf and Fe-Ti-Zr system, melts of the quaternary and
quinary Fe-Cu-Ni-Ti-Zr and Fe-Cu-Ni-Ti-Hf systems, thermodynamic properties of phases and phase equilibria
of the Fe-Ni-Ti system. Objectives: experimental study of the thermodynamic properties of the Fe-Ni-Zr,
Fe-Ni-Hf and Fe-Ti-Zr melts; modeling the thermodynamic properties and the short range order in the Fe-Ni—(Ti,
Zr, Hf), Fe-Ti-Zr melts; database for the modeling of thermodynamic properties of quaternary and quinary
Fe-Cu-Ni-Ti-Zr and Fe-Cu-Ni-Ti-Hf melts within the framework of associated solution model; modeling of
phase equilibria and thermodynamic properties of phases of the Fe-Ni-Ti system using the CALPHAD method.
Research methods: high-temperature isoperibolic calorimetry, mathematical and phenomenological models of
thermodynamic properties of melts; CALPHAD-method for calculations of phase transformations of systems.
Results: the partial and integral enthalpy of mixing of the Fe-Ni-Zr, Fe-Ni-Hf and Fe-Ti-Zr melts; the parameters
of the associate solution models for the Fe-Ni-(Ti, Zr, Hf), Fe-Ti-Zr liquid alloys; the database for modeling of the
thermodynamic properties of melts of four- and five-component Fe-Cu-Ni-Ti-Zr and Fe-Cu-Ni-Ti-Hf systems;
the calculated composition of the associated solution and the estimated concentration regions for the production
of rapidly quenched amorphous alloys of the Fe-Ni—(Ti, Zr, Hf), Fe-Ti-Zr, quaternary and quinary Fe-Cu-Ni-Ti-Zr
and Fe-Cu-Ni-Ti-Hf systems; the thermodynamic assessment of the Fe-Ni-Ti system, and calculated isothermal



and polythermal sections, projections of liquidus and solidus surfaces of the phase diagram of the system,
coordinates of nonvariant transformations, reaction scheme. Range of application: fine metallurgical synthesis;
development of new technologies for synthesis of amorphous and high entropy alloys; research and development
in the field of materials science.

Inpexc YIK: 544.33, 544.341;544.344, 536.66:544.3:546.5672'74'82'831'832
Koau TemMaTHyHHX PyOpHK: 31.15.25.07, 31.15.25.09

KepiBHuUKH po6oTH

BsacHe IIpizBue Im'sa I10-6aThKOBI: Typuanin Muxaiino AnatosiioBuy
HaykoBHH CTYIiHB: 1. X. H.

BueHe 3BaHHSI: mpodecop

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



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

Haszsa HTII ykpaiHCBKOIO: [TapujanbHi Ta iHTErpabHi €HTAIbIII 3MilTyBaHHS KOMIIOHEHTIB PO3ILJIABiB
Fe-Ni-Zr, Fe-Ni-Hf, Fe-Ti-Zr. [lapameTpu MateMaTU4Hi MoieJieil, MOZeJi acoLifl0BaHOTO PO3YMHY [1JIsl PO3ILJIaBiB
Fe-Ni-Zr, Fe-Ni-Hf, Fe-Ti-Zr. baza ganux napameTpiB Mozesell TepMOANHAMIYHNX (PYHKLIN 3MillyBaHHS
poamninasiB Fe-Cu-Ni-Ti-Zr(Hf). Pe3ynbraty MoeI0BaHHS TEPMOIVMHAMIYHUX BJIACTUBOCTEN PO3IJIaBiB, CKIAIN
acCoLi¥0BaHOTO PO3YMHY Ta IIPOTHO30BaHi KOHLIEHTPALi¥Hi 0671aCTi OTPMMaHHS aMOP(HUX CIJIABiB TPU-, YOTUPU-
Ta I'SITUKOMIIOHEHTHHUX po3IiuiaBiB Fe-Cu-Ni-Ti-Zr(Hf). Tepmonnnamiunnii onuc cucremu Fe-Ni-Ti ta
PO3paxoBaHi i30TepMiuHi NepeTHHY, OJITEPMIYHI TEpepi3Hy, JIKBILyCY Ta COJiyCY AiarpaMu CTaHy CUCTEMH,
KOOpJMHATH HOHBapiaHTHUX IepPEeTBOPEHb, peakliiiiHa cxema.

Ha3zBa HTII aHrJificbKO¥0: Partial and integral enthalpy of mixing of the Fe-Ni-Zr, Fe-Ni-Hf and Fe-Ti-Zr
melts. Parameters of the mathematical models and associate solution models for the Fe-Ni-Zr, Fe-Ni—-Hf and
Fe-Ti-Zr liquid alloys. The results of modeling the thermodynamic properties of melts, the compositions of the
associated solution and the predicted concentration regions of amorphous alloys of three-, four- and five-
component Fe-Cu-Ni-Ti-Zr(Hf) melts. Thermodynamic assessment of the Fe-Ni-Ti system and calculated
isothermal and polythermal cross sections, liquidus and solidus projections of the phase diagram of the system,
coordinates of non-variant phase transformations, reaction scheme.

HTII, axy nepenba4asiocsi CTBOPHUTH:
ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH: Marepianu

FaJIy3b 3aCTOCYBaHHSI: MeTanypriiiHe BUDOOHULITBO Ta BUPOOHMITBO FOTOBUX METAJIEBUX BUPOOIB.

JocnimKeHHs i po3pOOKU B rajysi NpUPOJHUYMX Ta TEXHIYHUX HaYK.
PeecrpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: ExciepumenTanbHo BU3HAYEHO MapIiajibHi Ta iHTErpajbHi eHTabIIii 3MilllyBaHHS KOMIIOHEHTIB
poamasiB cucteM Fe-Ni-Zr, Fe-Ni-Hf ta Fe-Ti-Zr, 0js1 IKMX CTBOPEHO MaTEMATUYHi MOJIEJTi Ta MOZeJTi
acoLifloBaHOTo po3urHy. CTBOpPEHO 6a3y JaHUX NapaMeTpiB Mojesiell TEPMOAUHAMIYHUX PYHKLIN 3MilllyBaHHS
posnnasiB Fe-Cu-Ni-Ti-Zr(Hf). Bukonano mopesnoBaHHs TEpPMOINHAMIYHUX BJIaCTUBOCTEN PO3IJIaBiB,
PO3paxoBaHO CKJIAJ, aCOLiFI0BAHOTO PO3YMHY Ta CIIPOTHO30BaHi KOHIIEHTPaLiliHi 061aCcTi OTpUMaHHS
IIBUJIKO3arapToOBaHUX aMOP(QHUX CIIaBiB YOTUPU- Ta II'SITUKOMIIOHEHTHUX poaiiasiB Fe-Cu-Ni-Ti-Zr(Hf). B
pamkax CALPHAD-MeTozny po3po6JsieHO HOBUI TepMoauHaMiuHui onuc cucremu Fe-Ni-Ti, Ta po3paxoBaHo
i3oTepMiyHi IiepeTruHy, MoJiTepMIiYHi IIepepisu, NPoeKLii IOBEPXOHD JIIKBILYCY Ta COMIAYCY AiarpaMu CTaHy
CHUCTEMMU, KOOPIVHATU HOHBAPiaHTHUX [IEPETBOPEHbD, pEaKLiliHa CXeMa.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoayKii (Matepiasis,
TEXHOJIOTI! TOIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOIO IIOTEHIialy Ta 3aMillleHHI0 iMopTy, CTBOPEHHS HOBHUX

aMOp(HUX Ta BUCOKOEHTPOIIIMHUX CIJIABIB Ta TEXHOJIOTIN IX OTPMMAaHHSL.
Bnsiue HTII Ha mOBKijIs:
Bnposags>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2022
3akiHYeHHs eTamy: 12.2022
Cno>xuBaui npo,quI.li'l': Buma ocsiTa, MeTanyprifiHi Ta MalIMHOOYiBHI NigIIPUEMCTBA.

IlepcneKTHBHI PUHKH: Vkpaina
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