O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0221U105813

Jlep>KaBHHH peecTpaliliHui HoMep: 0120U104793

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 02-09-2021

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: ExcriepuMmeHTasibHe BU3HAY€HHs eHTasbIil 3mMilnyBaHHs posiuiasiB Co-Ti-Zr ta Co-Cu-Hf,
MOJEJIIOBAaHHS TEPMOAUHAMIYHMX BiacTuBOoCTeN po3iasiB Co—-Ni-Ti ta Co-Ti-Zr, TepMOIMHAMIYHMI ONUC

cucremu Co-Ti Ta miAr0TOBKA BUXIIHUX NAHUX 171 TEPMOAUHAMIUYHOrO onucy cuctemu Co-Hf.
ITouaTok eTamy: 05.2021
3akiH4YeHHs eTamy: 08.2021

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 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

dakTHuHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 366.998




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TepMonunamika po3naBiB i pa3oBi nepeTBOpeHHs B 6araTOKOMIIOHEHTHUX CUCTEMaXx MePexiTHUX MeTaliB SIK

HayKOBa OCHOBA PO3POOKM aMOP(HUX CILIABIB.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Thermodynamics of melts and phase transformations in multicomponent systems of transition metals as a
scientific basis for the development of amorphous alloys.

Pedepar yKpaiHCBKOIO:

O6'extu gocmimkens: posniasu cuctemu Co—Ni-Ti, Co-Ti-Zr ta Co-Cu-Hf, repmonunamivni BnactuBocti da3s Ta
(dazosi piBHoBaru cucrem Co-Ti ta Co-Hf. 1lini: BU3HAUUTU €KCIIEPUMEHTAIBHO Ta ONUCATU KOHLIEHTPALilHy
3aJIeXKHICTb eHTasbIIil 3MimyBaHHs po3miasiB Co-Ti-Zr Ta Co-Cu-Hf B pamkax maTeMaTUYHUX MOJEJIeN; OIUCaTU
TEeMIIePaTyPHO-KOHLIEHTPALIMHY 3aJI€>KHICTh TEPMOAMHAMIYHUX BIIACTUBOCTEN po3miaBiB cuctem Co-Ni-Ti ta
Co-Ti-Zr B pamKax MOZEeJi acoLill0BaHOTO PO3YMHY; PO3POOUTU TepMoHaMiuyHuil onuc cucremu Co-Ti Ta
PO3paxoBary ii giarpamy cTaHy; NifroTyBaTy Habip JaHUX 111 IPOBEAEHHS TEPMOIUHAMIYHOTO OIIUCY CUCTEMU
Co-Hf B pamkax CALPHAD-meTony. MeToau BOCiiKeHb: BUCOKOTEMIIEpAaTypHa i3onepubosiyHa KaJlopuMeTpis,
MaTeMaTU4Hi MOJIeJli TEpPMOJAUHAMIYHUX BJIACTUBOCTEN PO3IUIABIB, MOJ€JIb aCOLii0BaHOrO po3ynHy, CALPHAD-
MeTOoJ,. Pe3ysibTaTh: eKCIIEpUMEHTAJIbHO TOCIIIKEHO €HTaIbIIil 3MillyBaHHS, BU3HAYEHO [TapaMeTpyU
TMIOJIIHOMIaJIbBHMX MOZEJIEN, O ONMCYIOTh NapLiajbHi €HTasbIIil 3MillyBaHHS, Ta BU3HAYEHO IIApAMETPU MOJEJ
Pennixa-Kictepa-MyKiaHy, 10 ONUCYIOTh iHTErpajbHy €HTAJbIIII0 3MilllyBaHHS B po3miaBax Co-Ti-Zr ta
Co-Cu-Hf npu 1873 K; BuU3HaueHO napameTpu MojieJli aCcOllifi0BaHOr0 PO3YMHY Ta BCTAHOBJIEHO TEMIIEPATypHO-
KOHLIEHTPALifHY 3aJIEXXHICTh TEPMOAMHAMIYHMX BacTuBOCTeN po3miaBiB Co—-Ni-Ti ta Co-Ti-Zr; po3pob6seHo
HOBUII TepMoarHamMiuHMil onuc cuctemu Co-Ti Ta po3paxoBaHo ii Aiarpamy cTaHy; HirOTOBJIEHO HA6ip
HeCylepewINBUX JaHUX 3 TEDMOAVHAMIUHUX BJIACTUBOCTEN PO3ILIaBiB, iIHTepMETalTiYHUX CIIOJIYK Ta (Pa30BUX
piBHOBar AJ1s TepmogrHamiyHoro onucy cucremu Co-Hf B pamkax CALPHAD-metony. Cpepa 3acToCyBaHHS:
TOHKMI METaMypriliHUi CUHTE3; PO3POOKA HOBUX TEXHOJIOTIN CUHTE3y aMOP(HUX Ta BUCOKOEHTPOIIIHUX CIJIABIB;

IOCJIiIKeHHs i po3pO0KU B rajysi MaTepiaso3HaBCTBA.

Pedepar aHr1ilicbKOIO:

Subjects of investigations: melts of the Co-Ni-Ti, Co-Ti-Zr and Co-Cu-Hf systems, thermodynamic properties of
phases and phase equilibria of the Co-Ti and Co-Hf systems. Objectives: experimental study of the enthalpies of
mixing of liquid Co-Ti-Zr and Co-Cu-Hf alloys; description of the concentration dependence of the enthalpy of
mixing of Co-Ti-Zr and Co-Cu-Hf melts within mathematical models; to describe the temperature-concentration
dependence of thermodynamic properties of melts of Co-Ni-Ti and Co-Ti-Zr systems within the framework of
the associated solution model; development of a thermodynamic assessment of the Co-Ti system and calculate its
phase diagram; preparation a dataset for assessment of Co-Hf system within the framework of CALPHAD-method.
Research methods: high-temperature isoperibolic calorimetry, mathematical models of thermodynamic properties
of melts; associated solution model, CALPHAD-method. Results: the enthalpies of mixing were experimentally
investigated, the parameters of polynomial models describing partial enthalpies of mixing were determined, and
the parameters of the Redlich-Kister-Muggianu model describing the integral enthalpy of mixing in the Co-Ti-Zr
and Co-Cu-Hf melts at 1873 K were determined; the parameters of the associated solution model are determined
and the temperature-concentration dependence of the thermodynamic properties of Co-Ni-Ti and Co-Ti-Zr
melts is established; a new thermodynamic assessment of the Co-Ti system was developed and its phase diagram
was calculated; a set of consistent data on the thermodynamic properties of melts, intermetallic compounds and
phase equilibria was prepared for the thermodynamic assessment of the Co-Hf system within the CALPHAD
method. 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; 541.341/.344; 544.34 , 536.66:544.33:546.56'73'74'82'83

Koau TemaTHYHHUX PyOpHK: 31.15.25

KepiBHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: Typuanin Muxaiino AHaTosmiioBud

HaykoBHH CTYIiHB: 1. X. H.

BueHe 3BaHHSI: nmpodecop

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:



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

Haszsa HTII ykpaiHCBKOIO: [TapujanbHi Ta iHTErpasbHi €HTAIbIII 3MilIyBaHHSI KOMIIOHEHTIB PO3IJIABIB CHCTEM
Co-Ti-Zr ta Co-Cu-Hf. [TapameTpu nosiHOMiaTbHIUX MOJEJEH 11 €HTaJbIIil 3MilllyBaHHS PiIKUX CIJIaBiB
Co-Ti-Zr ta Co-Cu-Hf. [lapameTpu Mozeeil acoLiiloBaHOIO PO34YNHY Ta PE3yJIbTaTh PO3PAXyHKIB
TEPMOAVHAMIYHUX BaCTUBOCTEN po3IuiaBiB cucteM Co—Ni-Ti ta Co-Ti-Zr B iHTepBaii Temneparyp 800-1873 K.
Tepmopunamiunnmii onuc cucremu Co-Ti Ta po3paxoBaHa Aiarpama CTaHy CUCTEMHU, KOOPJUHATA HOHBAPiaHTHUX
(a30BUX NEPETBOPEHDb Ta TEPMOJMHAMIYHI BIACTUBOCTI (a3 cucremu. Habip HecynepeunnBux JaHUX PO
TepMoJvHaMivyHi BiactuBocTi ¢a3 i pazosi piBHoBaru cuctemu Co-Hf 11 mpoBeieHHS TEpMOIMHAMIYHOTO OIIMCY

cucremu B pamkax CALPHAD-MmeTony.

Ha3zBa HTII aHrJificbKOI0: Partial and integral enthalpies of mixing of the Co-Ti-Zr and Co-Cu-Hf melts.
Parameters of the polynomial models for the enthalpy of mixing of liquid Co-Ti-Zr and Co-Cu-Hf alloys.
Parameters of associated solution models and results of calculations of thermodynamic properties of melts of
Co-Ni-Ti and Co-Ti-Zr systems in the temperature range 800-1873 K. Thermodynamic assessment of the Co-Ti
system and calculated phase diagram, coordinates of nonvariant phase transformations and thermodynamic
properties of the system phases. A set of consistent data on the thermodynamic properties of phases and phase
equilibria of the Co-Hf system for assessment of the system within the framework of the CALPHAD method.

HTII, axy nepenba4asiocsi CTBOPHUTH:

ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJsIbTaTH: Marepianu

l'asy3s 3acToCcyBaHHS: [locigkeHHs i PO3pO6KY B rajy3i IPUPOJHMYMX Ta TEXHIYHMX HAyK
PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: ExciepumenTanbHo BU3HAYEHO MapijiajibHi eHTasnbiiii 3minysaunns Ti, Zr, Hf. 3a monomororo
[IOJIiHOMIaJIbHUX MOZEJIEN ONKMCAaHO KOHLIEHTPALiMHY 3aJI€5KHICTDb NapliaJbHUX Ta iHTEerpaabHOI €HTaJbIIIN
3MilllyBaHHSI KOMIIOHEHTIB po3masiB cuctem Co-Ti-Zr ta Co-Cu-Hf. Orpumano 3uaueHHs koedilieHTiB
BiZIITOBiIHYUX ITOJIIHOMIaJILHUX MoZeJiel Ta Mopenein Penixa-Kicrepa-Mykiany. BusHaueHo napameTpu Mmozesen
acoLi10BAaHOTO PO34YMHY Ta PE3YJIbTATU PO3PAXyHKIB TEPMOIVMHAMIYHMX BJIACTUBOCTEN po3IiaBiB cucteM Co—-Ni-Ti
ta Co-Ti-Zr B inTepsani remneparyp 800-1873 K. Po3po6sieHo HOBuit TepmoauHamiunuil onuc cuctemu Co-Ti Ta
po3paxoBadi ii Aiarpama cTaHy, KOOpAUHATU HOHBapiaHTHUX (Pa30BUX [I€PETBOPEHDb Ta TEPMOIUHAMIYHI
BJIACTMBOCTI a3 cucteMu. [TinroTosseHo HecynepedanBUi Habip AaHuX AJ1s1 TEPMOJMHAMIYHOTO OMMCY CUCTEMU
Co-Hf B pamkax CALPHAD-meTOLy.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI mpoyKiii (Matepiasis,

TEXHOJIOTI! TOIO) AJ1s1 3a0e3eYeHHs] eKCIIOPTHOTO NIOTEeHIiay Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjs:
BrnpoBagsykeHnHs HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 10.2022
3aKkiH4YeHHs eTamy: 12.2022
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:

XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM



IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:

TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:

IloTeH1iaIbHUI 0OCST IIPOJASKY, THC. TPH..

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc

Arpasan I1.I. TepmonuHamika i ¢pa3oBi nepeTBOPeHHS B 6araTOKOMIIOHEHTHUX aMOP(OYTBOPIOIOYUX CUCTEMAX

nepexifHuX MeTasliB. — JlucepTalist Ha 3000yTTsI HAYKOBOT'O CTYIIEHS JOKTOPa XiMiUHMX HayK 3a CIelialbHiCTIO

02.00.04 - ¢isnuHa ximis. - JloH6acbKa Aep>kaBHA MalIMHOOYiBHA akageMisl, KpaMaTopcek, IHCTUTYT rpobiieM

marepiasnio3HaBcTBa iM. .M. ®panuesuua HAH Vkpainu, Kuis, 2021. - 452 c.

X. 3aKJII0YHI BiZOMOCTI

KepiBHUK I0PHAHYHOI 0COOH Typuanin Muxaitno AHaTOJiOBUY
I. X. H.,02.00.04

IlepeJtik 0Cci0O-BHKOHABILiB

Arpasai I[1aBno I'sHOBUY
(k. x. H., 02.00.04)

Bopomn'snoBa 'anHa OnekcaHppiBHa

(k. x. H.)
KopcyH BraguciaB AHaTosinoBAY
[Timgyenko Anina CepriiBHa

TumomeHko OkcaHa AHaTOJIiiBHA

(k. x. H.)

Typuanin Muxaitno AHaTOJiNOBUY

(m.x. 1)

BignoBizanbHMIA 32 NiATOTOBKY Arpagar [1aBsio I'IHOBMY

00JIIKOBHX JOKYMEHTIB
Tenedon +38 (062) 641-67-01

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZasIbHUM 3a peecTpallilo HayKOBOIi

OisSIIBHOCTI




