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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ExcriepyMeHTasbHi Ta TEOPETHUYHI 3aKOHOMIPHOCTI TEpMOIMHAMIKHM PO3I1J1aBiB 6araTOKOMIIOHEHTHUX

amMop(dOyTBOPIOIOUNX CUCTEM NEPEXiTHUX METATIIB.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

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

transition metals systems.

Pedepat yKpaiHCBKOIO:

O6'ekTy gocaigKeHb: ciiaBu cucteMu Fe-Ti-Zr; ciiyiaBu mM'STUKOMIIOHeHTHUX cucteM Fe-Cu-Ni-Ti-Zr i
Fe-Cu-Ni-Ti-Hf. Llini: MozentoBanHs (Ha3oBUX piBHOBAr Ta TEPMOAUHAMIUYHUX BJIACTUBOCTEN a3 CUCTEMU
Fe-Ti-Zr B pamkax CALPHAD-meTOLy; po3po6Ka 6a3u napaMeTpiB Mojiesiell TEPMOJMHAMIYHUX BJIACTUBOCTEN
KpucTaliyHuX ¢a3 maTukoMnoneHTHuX cucrem Fe-Cu-Ni-Ti-Zr i Fe-Cu-Ni-Ti-Hf; po3paxyHku B mexax
CALPHAD-meTony MeTacTabisibHUX (a30BUX IEPETBOPEHD 32 YUACTIO I€PEOXOJIOIKEHUX PO3ILJIaBiB CUCTEM
Fe-Cu-Ni-Ti-Zr i Fe-Cu-Ni-Ti-Hf; TeopeTuyHnii aHai3 Ta y3araJabHeHHs pe3yJbTaTiB JOCJiI)KeHb, BU3HAYEHHS
dyHImameHTanpHUX (PaKTOPIB, 10 BIJIMBAIOTh HA amop@iszaliio po3mniasis. MeTonu SOCIiIKeHb: MOAEII0BAHHS
TepMOJMHaMIYHUX BJIacTUBOCTEN (a3 B paMKax MaTeMaTUYHUX MoZesiel i Mogesii acolifloBaHOTO pO3YUHY,
CALPHAD-meToOx 1J1s1 pO3paxyHKiB (pa30BuX piBHOBAr. Pe3ynbTaTtu: po3p0o6sieHO HOBUI TEPMOAVHAMIUYHMI OIIKC
cucremu Fe—Ti-Zr, Ta po3paxoBaHO i30TEPMIiYHI IEPETUHM, NTOJIITEPMIUHI IIepePi3n, MIPOEKLii TOBEPXOHD JIIKBimyca
Ta coJligyca Jiarpamu CTaHy CUCTEMU, KOOPAUHATY HOHBAPiaHTHUX MEPETBOPEHD i PEAKLINHY CXEMY CUCTEMU;
PO3p0o6J1eHO 6a3y [J1s1 MOZEJIOBaHHS TEPMOIMHAMIYHMX BJIACTUBOCTEN PO3IJIaBiB Ta KpUCTANUYHUX (a3
II'SITUKOMITIOHEHTHUX cucTeM Fe-Cu-Ni-Ti-Zr i Fe-Cu-Ni-Ti-Hf; B pamkax CALPHAD-MeTOly IPOrHO30BaHi
KOHLIEHTPAaLiiiHi 0671aCTi OTPUMaHHS MBUAKO3arapToBaHux aMmopduux crasiB Fe-Ni-Ti, Fe-Ni-Zr, Fe-Ni-Hf,
Fe-Ti-Zr, yotupu- Ta matukomnoHeHTHuX cuctem Fe-Cu-Ni-Ti-Zr i Fe-Cu-Ni-Ti-Hf; Bu3HaueHo
(dyHIaMeHTanbHi (aKTopH, 10 BIUVIMBAIOTh HA aMop@i3aliilo po3IaBiB gocimpkeHux cucrteM. Chepa 3aCTOCyBaHHS:
IOCJIiIPKEeHHS B ranysi (pisuko-xiMiuHOi Teopii po3mniasiB Ta (pa3oBUX piBHOBAT; pO3pOOKA HOBUX TEXHOJIOTIN
CHHTe3y aMOp(HUX Ta BUCOKOEHTPOIIINHUX CIJIaBiB; JOCJiIKEeHHS i pO3pO0KY B raysi XxiMiyHOTO i (i3uyHOr0o

MaTepiajlo3HaBCTBaA.

Pedepar aHIJIiHCBKOIO:

Subjects of investigations: alloys of Fe-Ti-Zr system; alloys of five-component Fe-Cu-Ni-Ti-Zr and
Fe-Cu-Ni-Ti-Hf systems. Objectives: modeling of phase equilibria and thermodynamic properties of the phases of
the Fe-Ti-Zr system within the framework of the CALPHAD method; development of the database of parameters
of models of thermodynamic properties of solid solutions of five-component systems Fe-Cu-Ni-Ti-Zr and
Fe-Cu-Ni-Ti-Hf; calculations within the framework of the CALPHAD method of metastable phase transformations
with the participation of supercooled melts of the Fe-Cu-Ni-Ti-Zr and Fe-Cu-Ni-Ti-Hf systems; theoretical
analysis and generalization of results of investigations, determination of fundamental factors influencing the
amorphization of liquid alloys. Research methods: modeling of thermodynamic properties of phases in the
framework of mathematical models and models of associated solution, CALPHAD-method for calculations of phase
equilibria. Results: a new thermodynamic assessment of the Fe-Ti-Zr system was developed, and calculated
isothermal and polythermal sections, projections of liquidus and solidus surfaces of the phase diagram,
coordinates of nonvariant transformations, reaction scheme of the Fe-Ti-Zr system; database for modeling the
thermodynamic properties of liquid alloys and solid solutions of five-component Fe-Cu-Ni-Ti-Zr and
Fe-Cu-Ni-Ti-Hf systems were developed; concentration regions for the production of rapidly quenched
amorphous alloys of Fe-Ni-Ti, Fe-Ni-Zr, Fe-Ni-Hf, Fe-Ti-Zr, four- and five-component Fe-Cu-Ni-Ti-Zr and
Fe-Cu-Ni-Ti-Hf systems were predicted; fundamental factors influencing the amorphization of melts of the



studied systems are determined. Range of application: investigations in the field of physicochemical theory of
liquid alloys and phase equilibria; development of new technologies for the synthesis of amorphous and high
entropy alloys; research and development in the field of chemical and physical materials science.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: TepmoauHamiunmii onuc cucremu Fe-Ti-Zr B pamkax CALPHAD-metozy Ta ii
niarpama craHy. basa maHux napameTpiB Mojesiell TepMOAMHAMIYHUX QYHKIiII pO3YMHHUX (a3 CUCTEM
Fe-Cu-Ni-Ti-Zr i Fe-Cu-Ni-Ti-Hf. Pe3ysbpratn mporHo3y KOHIeHTpaLifHuX obsactel amopdisarii Tpu-, 40THpuU-
Ta II'SITUKOMIIOHEHTHUX po31aBiB Fe-Cu-Ni-Ti-Zr i Fe-Cu-Ni-Ti-Hf. ®ynnamenTtanpHi ¢pakropy, 1110 BIJIUBAIOTH

Ha 3[]aTHICTbh PO3IJIAaBiB JOCJiIKyBaHMUX CUCTEM 10 amopdisatiii.

Hazpa HTII aHri#icbKo¥0: Thermodynamic assessment of the Fe-Ti-Zr system within framework of the
CALPHAD method and its phase diagram. Database of parameters of models of thermodynamic functions of solid
solutions of Fe-Cu-Ni-Ti-Zr and Fe-Cu-Ni-Ti-Hf systems. The predicted concentration regions of amorphization
of three-, four-, and five-component Fe-Cu-Ni-Ti-Zr and Fe-Cu-Ni-Ti-Hf liquid alloys. Fundamental factors
influencing the amorphization of liquid alloys of the studied systems.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:
OTpuMaHi pe3yJbTaTH: Marepianm

l'asmy3b 3aCTOCYBaHHS: MeTanypriiiHe BUPOGHULTBO Ta BUPOGHUITBO TOTOBUX METAJIeBUX BUPOOGIB.

JocnigsxeHHs i po3po0KU B rajysi IPMPOJHNYNX Ta TEXHIYHUX HAYK.
PeecTpaiifiHuil HOMep KapTKH Te€XHOJIOT1ii:

Omnuc HTII: B pamkax CALPHAD-MmeTozy po3po6ieHO HOBUI TEPMOAMHAMIYHMIT ontuc cuctemu Fe-Ti-Zr, Ta
pO3paxoBaHi i30TepMidHi IepeTHUHY, NIOJITEPMIYHI ITepepi3y, POoeKLil TOBEPXOHS JiKBifyca Ta cojigyca giarpamu
CTaHy CUCT€MHU, KOOPAVHATH HOHBAPiaHTHUX N€PETBOPEHD, peaKliliHa cxeMa cucTeMu. CTBOPEHO 6a3y JaHuX
napaMeTpiB Mojesiell TepMmoarHaMivHux PyHKUINA po3unHHUX ¢a3 cucteM Fe-Cu-Ni-Ti-Zr i Fe-Cu-Ni-Ti-Hf. B
pamkax CALPHAD-MeToy NPOrHO30BaHi KOHLIEHTPaLilHi 06J1aCTi OTpPUMaHHS MIBUJIKO3arapTOBaHUX aMOPQHUX
CIJIaBiB TPU-, YOTUPU- Ta I SITUKOMIIOHEHTHUX po3asiB Fe-Cu-Ni-Ti-Zr i Fe-Cu-Ni-Ti-Hf. [IpoBeneno
TEOPETUYHE y3arajbHEHHS Pe3yJbTaTiB JOCIIIPKEHb Ta BU3HAYEHO (PyHAAMEHTaIbHI (PaKTOpH, 1[0 BU3HAYAIOTD

3[ATHICTh PO3IJIABiB OCIITKEHUX CUCTEM 10 amopddizariii.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoAykuii (Matepiasis,

TEXHOJIOTI! TOIIO) A4J11 3a0€3MeYEHHs eKCIIOPTHOTrO NOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnyius HTII Ha moBKiJjs:
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