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Pedepar:

1. Y puceprauii mocizpkeHo CTPYKTYpyY, (Ga3oBUl CKajl, 3aKOHOMIPHOCTI CTPYKTYpHO-(a30BUX II€PETBOPEHS i
TeMIIEPaTyPHi 3aJ1EXKHOCTi CTPYKTYPHO-YYTJIMBUX BJIACTUBOCTEN HU3bKOTEMIIEpaTypHUX BiCuGaSnPb i
npomucyioBux AICoCrCuFeNi BUCOKOEHTPONIMHUX CIIJIaBiB €KBIaTOMHOTO CKJIafy. Y po60Ti eKClIepUMEHTAIbHO
IOCJiI)KEHO B LIMPOKOMY T€MIIEPaTypPHOMY [ialla30Hi PiIKOro CTaHy BUIlle Bifl TEeMII€pATypH IJIaBJIeHHS B'SI3KiCTb,
esieKTponpoBigHicTs Ta TepMOEPC posmiasiB CuBi, CuGa, CuPb, CuSn, CuBiSn, CuBiSnln, CuBiSnInPb, CuBiSnGaPb
B €KBIaTOMHUX KOHUEHTPALifX, SKi € KOMIIOHEHTaMU HU3bKOTEMIIEPATYPHUX BUCOKOEHTPOIIIHMX PO3ILJIABIB.
BcraHoBsI€HO 3aseskHiCTh eseKTponposigHocTi Ta TepMoEPC Big Temniepatypu cuctem Cu50Pb50, Cus50SnS50,
Cu50Bi50, mo 3a10BinbHO onUCy0ThC Ppopmyoto Padepa-3aiimana. 3anexHictb TepMoEPC Bin eHeprii

BM3HAYAETHCH SIK JOBKMHOIO BUJIbHOTO MPOGITy eJIEKTPOHIB O, TaK i miometo noBepxHi ®epmi SF. [ocmimkeHo



CTPYKTYPY, MIKPOCTPYKTYPY Ta ME€XaHi4Hi BJIaACTUBOCTI HU3KM €KBIaTOMHUX CILJIaBiB LIECTUKOMIIOHEHTHOI CUCTEMU
AlCoCrCuFeNi pizHoro ximiuHOro cknazgy. BinnosigHo 0 TepMOIMHAMIYHUX Ta CTPYKTYPHUX KPUTEPIiB Ta
I'PYHTYIOUMCh Ha JAaHUX X-TIPOMEHEBOTrO (Pa30BOro aHaji3y, MOKa3aHo, 0 CTPYKTyPa €KBiaTOMHUX
BrcoKoeHTpomniiHux ciiasiB AICoCrCuFeNi mae nBodazoBuii xapakrep i Mictutsb TBepzi pozunnu 3 OLIK (tum B2)
ta 'lIK - rpatkamu (tur Al). [IpoaHani3oBaHO TeMIIepaTypHi i KOMNO3UILiIHI 3a/1€KHOCTi T'YCTUHU Ta 06YUCIIEHO
MOJISIpHUI HAJJIMIIKOBUI 06'eM. 3a BUHATKOM po3miaBy CoCrCuFeNi, nocinkeHi 6araTOKOMIIOHEHTHI PO3ILJIaBU
BUSIBUWJIM HETATUMBHE BiIXMJIEHHS MOJISPHOTO 00'€MY Bifl iieanbHOro po3yuHy. BesinunHa BiAXUI€HHS 3MEHIIYEThCS
31 361IbLIEHHSIM KiJIbKOCTi KOMIIOHEHTiB. OTpHMMaHi B pOOOTi HAyKOBi Pe3yJIbTaTU i BCTAHOBJIEHI (i3nyHi
3aKOHOMIPHOCTI CTaHOBJISATH [IPAKTUYHUI iHTEpeC IIPU CTBOPEHHI METOIUYHUX Ta HAYKOBUX 3acaj PO3POOKU
BACOKOEHTPOIIIMHUX CIJIABIB 1714 LiJIECIIPSMOBAHOIO KEPYBAaHHS IXHIMU CTPYKTYPOIO Ta BJIACTUBOCTSIMHU, & TAKOXK
BMKOPHMCTAHHS LIbOTO KJIACy CIJIABiB IPU BUTOTOBJIEHHI BUPOOIB 3 IOKPALEHUMU XapPaKTE€PUCTUKAMU. 3 OIJIsly Ha
1ie, BIUIMB KOHLeHTpalii XiMiyHuX esleMeHTiB Ha (a30Buil CKJaf, PO3IOLiJ eJleMEeHTIB MiX (pa30BUMU CKJIaLOBUMH,

CTPYKTYpY i PisrKo-MexaHiuHi BaCTUBOCTI BUCOKOEHTPOIIIMHUX CILJIaBiB € Ay>Ke BaKIUBUM.

2. The work is devoted to the study of the structure, phase composition, regularities of structural-phase
transformations and temperature dependences of structure-sensitive properties of low-temperature BiCuGaSnPb
and industrial AICoCrCuFeNi high-entropy alloys of equiatomic composition. The viscosity, electrical conductivity
and thermoelectric power of melts of CuBi, CuGa, CuPb, CuSn, CuBiSn, CuBiSnIn, CuBiS, which are components of
low-temperature high-entropy liquid alloys, were investigated. The dependence of electrical conductivity and
thermoelectric power on the temperature of Cu50Pb50, Cu50Sn50, Cu50Bi50 systems, which are satisfactorily
described by the Faber-Ziman formula, has been investigated. The dependence of thermoEMF on energy is
determined by both the electron free path length o and the Fermi surface area SF. The structure, microstructure
and mechanical properties of a number of equiatomic alloys of the six component AlICoCrCuFeNi system of
different chemical composition have been studied. Particular attention was paid to the analysis of structural and
thermodynamic criteria for the formation of the phase composition and its influence on the mechanical properties
of alloys. According to thermodynamic and structural criteria and based on the X-ray phase analysis, it was shown
that the structure of equiatomic high-entropy alloys AICoCrCuFeNi has a two-phase nature and contains solid
solutions with BCC (type B2) and FCC -lattice (type Al). Temperature and compositional dependences of density
are analyzed and molar excess volume is calculated. With the exception of the CoCrCuFeNi melt, the studied
multicomponent melts showed a negative deviation of the molar volume from the ideal solution. The magnitude of
the deviation decreases with increasing number of components. The scientific results obtained in the work and the
established physical dependences are of practical interest for the methodological and scientific bases needed for
the development of high-entropy alloys for purposeful management of their structure and properties, as well as
the use of this class of alloys in manufacturing products with improved properties. The influence of the
concentration of chemical elements on the phase composition, the distribution of elements between the phase
components, the structure and physical and mechanical properties of high-entropy alloys is highly important from
the scientific and practical points of view.
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