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4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(ro;IOBHMMU PO3IIOPSIAHUKAMY OIOIPKETHUX KOIITiB Ha TpoBeaeHHst HIIJIKP)
KIIKBK: 2201160

Hampsam ¢inancyBaHHs: 2.2 - IPUKJIATHI JOCIiAXKEHHS i pO3pOOKU

J>kepesa piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii o6csr pinancyBaHHs 3a 3BiTHMIH eTam: 10 THC. IPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

BaraTOKOMIIOHEHTHi PO3IJIaBU [1J1s1 CTBOPEHHSI BUCOKOEHTPOIIMHUX CILJIaBiB: TEPMOJMHAMIUHI BJIacTUBOCTI, (a30Bi piBHOBAry,

(dbyHzaMeHTabHI IPUHLUITN PO3POOKH.

Ha3sBa po6oTH (aHrJ1)

Multicomponent melts for the creation of highentropy alloys: thermodynamic properties, phase equilibria, fundamental
principles of development.

Pedepar (ykp)

O6'exTn JocCiimXeHb: TepMmonuHamiuHi BractuBocTi ¢a3 cuctem Co-Cr-Cu-Fe-Ni ta Cu-Ni-Ti-Zr-Hf. Llini: MmogemoBaHHS
(pazoBUX MepeTBOpeHb Ta TEPMOAWHAMIYHMX BJIACTUBOCTEN (pa3; BUBHAYEHHSI 3aKOHOMIDHOCTI 3MiHM TepMOAMHAMIUYHUX
BJIACTUBOCTEN PpO3IJIaBiB B psfax [OOCTIMIKEHUX CUCTEM; BU3HAUYEHHS MPUYMH Ta (aKTOpiB, MO BIJIMBAIOTh HAa YTBOPEHHS
aMopdHMX Ta KPUCTATiYHMX BUCOKOEHTpomiHux cnnaBiB (BEC); mpoBemeHHs po3paxyHKiB (as3oBUX IEepeTBOPEHb Ta
TepMOAMHaMIYHUX BiacTuBocTeil (a3 musa cucrem Cu-Ni-Ti-Zr-Hf, Co-Cr-Cu-Fe-Ni Ta porHosyBaHHsI TEXHOJIOTIYHUX YMOB
ofep>kaHHs amopdHUX Ta KpucTaniyHux BEC. MeTomu [OCHifKeHb: MOJiesb acOILillOBaHOrO PO3YMHY /i1 MOJEJIIOBaHHS
TeMIIEPAaTyPHO-KOHLIEHTPALIIHOI 3aJIEKHOCTI TEPMOJVMHAMIYHUX BjacTuBocTell posmninasiB; CALPHAD-meron [jd po3paxyHKiB
CTabiNbHUAX Ta MeTacTabibHUX (Pa30BUX MEPETBOPEHb Ta TEPMOJMHAMIUYHUX BiIaCTUBOCTEN (a3 cucteM. PesysbTaTu:0fiep>KaHi
HOBI €KCIIEpUMEHTAJIbHI JaHi 3 TEPMOJUHAMIYHMX BJIaCTUBOCTEN pO3IsIaBiB aMOP(OYTBOPIOIOYUX CUCTEM; BIIEplIE PO3POOIEHO
TepMopgrHaMmiyHui omuc cucremu Cu-Hf-Ti Ta pospaxoBani i3oTepmiuHi Ta mosiTepMidHi mepepisu, NpoeKiii MOBEpPXOHb
JiKBiycy Ta cosimycy cucremy; po3pobsieHi mopesni TepMmoguHaMmiyHuX BiactuBocTedl ¢az cuctrem Co-Cr-Cu-Fe-Ni Ta
Cu-Ni-Ti-Zr-Hf; po3paxoBaHi fiarpamMu piBHOBaXHUX Ta METACTabiIbHUX (PA30BUX IIEPETBOPEHb B €KBiaTOMHUX CIIJIABaX CUCTEM
Co-Cr-Cu-Fe-Ni Tta Cu-Ni-Ti-Zr-Hf, BusHaueni (axTopy, IO BIUIMBAIOTP HA MOJXKJMBICTD YTBOPEHHS aMOpdHHUX Ta
kpucraniyHux BEC; po3pobeHi 6a3u faHuX, SIKi MOKYTh OyTH BUKOPHCTaHI JjIs1 IIPOTHO3yBaHHS KOHLEHTPALiMHUX iHTEPBaJiB
amop@izanii MeTaseBUX pO3IJIABiB Ta OJEpP>KaHHS BHCOKOEHTPOMiNMHMX criaBiB. Cdepa 3acTOCYBaHHS:MeETalypriliHe

BUPOOHMIITBO Ta BUPOOGHUIITBO TOTOBUX METa€BUX BUPOOIB. JlOCiIKeHHs i po3pOOKY B rajysi IPUPOJHUYMX Ta TEXHIYHUX HAYK.
Pedepar (aHra)

Subjects of investigations: thermodynamic properties of phases of Co-Cr-Cu-Fe-Ni and Cu-Ni-Ti-Zr-Hf systems. Objectives:
modeling of phase transformations and thermodynamic properties of phases; determination of the regularities of the change in
the thermodynamic properties of the melts in the range of the investigated systems; determination of causes and factors
influencing the formation of amorphous and crystalline high-endurance alloys (HEA); calculation of phase transformations and
thermodynamic properties of phases of Cu-Ni-Ti-Zr-Hf and Co-Cr-Cu-Fe-Ni systems and prediction of technological
conditions for the production of amorphous and crystalline HEA. Research methods: the model of the associated solution for
modeling the temperature-concentration dependence of the thermodynamic properties of the melts; CALPHAD method for
calculating stable and metastable phase transformations and thermodynamic properties of phase systems. Results: new
experimental data on the thermodynamic properties of the melts of glass forming systems; the thermodynamic description of
the Cu-Hf-Ti system was developed first for the first time and the isothermal and polythermal sections, projections of surfaces
of liquidus and solidus were calculated; models of thermodynamic properties of phases of Co-Cr-Cu-Fe-Ni and
Cu-Ni-Ti-Zr-Hf systems have been developed; diagrams of equilibrium and metastable phase transformations of equiatomic
alloys of Co-Cr-Cu-Fe-Ni and Cu-Ni-Ti-Zr-Hf systems are calculated; the factors pointing to the possibility of formation of
amorphous and crystalline HEA are determined; developed databases that can be used to predict the concentration ranges of
amorphization of metal melts and production of HEA. Range of application: metallurgical production and production of finished
metal products. Research and development on natural sciences and engineering.

Inpexc YIK: 544.33;541.341/.344;544.34, 536.66:544.344.3:54-172

Kozu temaruunux py6puk HTI: 31.15.25



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykiii (ykp): basa napameTpis rTepMognHaMivHux mopeneil a3 cucrem Co-Cr-Cu-Fe-Ni ta Cu-Ni-Ti-Zr-Hf.
Jiarpamu MeTacTabiNbHUX IEPETBOPEHD Ta IPOTHO30BaHi KOHIEHTPaLiiiHi 0671aCTi OTpMMaHHs aMOP(QHUX CIJIaBiB CUCTEM

Co-Cr-Cu-Fe-Ni ta Cu-Ni-Ti-Zr-Hf i ¢pakropuy, 1110 BIIMBAIOTh HA MOXKJIMBICTb YTBOPEHHSI aMOP(HUX Ta KpucTaniyHux BEC.

Hassa npoaykii (auru): The database of parameters of thermodynamic models of phases of Co-Cr-Cu-Fe-Ni and Cu-Ni-Ti-Zr-
Hf systems.. The diagrams of equilibrium and metastable phase transformations of equiatomic alloys of Co-Cr-Cu-Fe-Ni and
Cu-Ni-Ti-Zr-Hf systems and factors pointing to the possibility of formation of amorphous and crystalline HEA.

OuikyBaHi pe3yabTaTi: Marepianu

T'anmy3s 3acTocyBaHHS: MeTanyprifiHe BUpOOHUILITBO Ta BUPOOHULITBO TOTOBUX METajleBUX BUPOOIB. JlO0CIiIPKeHHS i po3poOKHU B

rajysi IpUpOJHUYMX Ta TEXHIYHNX HayK.

Onuc npoaykuii (ykp): Po3po6sieHo 6a3u JaHUX MapaMeTpiB Mojeseil TepMoaHaMivyHuX BractusBocTeil ¢pas cuctem Co-Cr-Cu-
Fe-Ni ta Cu-Ni-Ti-Zr-Hf.; po3paxoBaHi fiarpamy piBHOBaXHUX Ta METACTA6iIbHUX (Pa30BUX I€PETBOPEHb CUCTEM
Co-Cr-Cu-Fe-Ni ta Cu-Ni-Ti-Zr-Hf; BUKOHaHO TeOpeTHUYHUI aHaIi3 (aKTOpiB, 110 BIIJIMBAIOTh HA MOXJIUBICTb OTPUMAaHHS

amop¢pHUX Ta Kpuctaniyuux BEC.

ConjiasnpHO-eKOHOMIYHa cipsimoBaHicTh HTII: Po3po6seHo 6a3u gaHuX, siKi MOKYTb OYTU BUKOPUCTAHI 17151 IPOTHO3YBaHHS

KOHILIEHTpallilHUX iHTepBasiB amop@disaliii MeTaseBUX pPO3IJIABIB Ta Ofiep>KaHHS BUCOKOEHTPOMINHNX CIJIaBiB.
Cragis 3aBepmenocri HTII: 3git o HIJIKP

Bnposazykennsa HTII: He BnpoBamkeHO

Crpoxku BrnpoBazykeHHs: 01.202012.2020

Bupo6HuK npogykuii: 1IMA

CnoskuBavi npogyKuii: Buia ocBita, MeTasypriiiHi Ta MamrHOOGYAiBHI MiANpHIeMCTBa

IlepcneKTHUBHI pUHKH: YKpaiHa

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 3a OrOBOpaMu

®opmu Ta ymosu nepegavi mpogykuii: [Tpogaxk «Hoy-xay»
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