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Pedepar:

1. ¥V puceprauii mocuizpkeHo CTPYKTypy, Ga30BUl CKIa, 3aKOHOMIPHOCTI CTPYKTypHO-()a30BUX I1€PETBOPEHD i
TeMIIepaTypPHi 3aJ1eXKHOCTI CTPYKTYPHO-UYYTJIMBUX BJIACTUBOCTEN HU3bKOTEMIIepaTypHUx BiCuGaSnPb i
npomuciyioBux AICoCrCuFeNi BUCOKOEHTPONIMHUX CIJIaBiB €KBIaTOMHOTO CKJIany. Y POOOTi €KCIIEPUMEHTAIBHO
IOCJIiIKeHO B LINPOKOMY TEMIIEPAaTyPHOMY [ialla30Hi PiIKOro CTaHy BUILE Bifj TEeMIIepaTypu IJIaBJI€HHS B'SI3KIiCTb,
esieKTponpoBigHicTs Ta TepMOEPC posmiasiB CuBi, CuGa, CuPb, CuSn, CuBiSn, CuBiSnIn, CuBiSnInPb, CuBiSnGaPb
B €KBIaTOMHUX KOHLEHTpALlisIX, sIKi € KOMIIOHEHTaM1 HU3bKOTEMIIEPATYPHUX BUCOKOEHTPOIINHMX PO3ILIaBiB.
BcTaHOBJI€HO 3aJeKHICTh eneKTponpoBigHocTi Ta TepMoEPC Bim Temnepatypu cuctem Cu50Pb50, Cu50Sn50,
Cu50Bi50, mo 3a10BinbHO onuCy0ThCs popmynoio Pabepa-3arimana. 3anexHicTs TepMoEPC Bin eneprii
BM3HAYAETHCSI SIK JOBKMHOIO BIJILHOTO NPOGITry eJIeKTPOHIB O, Tak i mioueto nosepxHi ®epmi SF. [JocaimxkeHo
CTPYKTYPY, MIKPOCTPYKTYPY Ta M€XaHi4Hi BJIaACTUBOCTI HU3KM €KBIaTOMHUX CILJIABiB LIECTUKOMIIOHEHTHOI CUCTEMU
AlCoCrCuFeNi pi3Horo xiMiqHOro ckyany. BianosigHo 10 TepMOAMHAMIYHUX Ta CTPYKTYPHUX KPUTEPIiB Ta

I'PYHTYIOUMCh Ha JaHUX X-TIPOMEHEBOrO (PA30BOT0 aHaJIi3y, I0KA3aHo, [0 CTPYKTYPa €KBiaTOMHUX



BrCcOKoeHTpomniiHux ciiasiB AICoCrCuFeNi mae nBodazoBuii xapakrep i Mictutsb TBepzi po3unnu 3 OLIK (tum B2)
ta 'LIK - rpatkamu (tur Al). IIpoaHasnizoBaHO TeMIlepaTypHi i KOMIIO3ULIiMHI 3aJ1€5KHOCT] IyCTUHU Ta 00YUCIIEHO
MOJISIPHUI HaJJIMIIKOBUI 06'eM. 3a BUHATKOM posiuiaBy CoCrCuFeNi, nocuifkeHni 6araTOKOMIIOHEHTHI pO3I1yIaBU
BYSIBUJIM HETATHMBHE BiIXMJIEHHS] MOJIIPHOTO 00'€MY Bifl ilealbHOro po34uHy. BeslnunHa BiiXUI€HHS 3MEHIIYEThCS
31 30iIbIIEHHSIM KiJIBKOCTi KOMIIOHEHTiB. OTprMMaHi B pOGOTi HayKOBi pe3y/IbTaTy i BCTAHOBJEH] (PisnyHi
3aKOHOMIPHOCTI CTaHOBJISITh [IPAKTUYHUI iHTE€peC IIPU CTBOPEHHI METOIUYHUX Ta HAYKOBUX 3acCaj PO3POOKHU
BHMCOKOEHTPOIINHUX CIIJIaBiB /11 LiJIeCIIPSIMOBAHOTO KEPYBaHHS iXHIMU CTPYKTYPOIO Ta BJIACTUBOCTSIMHU, @ TAKOXK
BMKOPHMCTAHHS LIbOTO KJIACy CIJIABiB IPU BUTOTOBJIEHHI BUPOOIB 3 IOKPALEHNMU XapaKTE€PUCTUKAMU. 3 OIJIsly Ha
11e, BIJIMB KOHIIEHTpAallii XiMiYHUX eJleMeHTiB Ha (Ha30BuUil CKJ1a], PO3MOIij e/IeMeHTiB MixK (ha30BUMU CKIaJOBUMU,

CTPYKTYpY i PisrKo-MexaHiuHi BJaCTMBOCTI BUCOKOEHTPOIIIMHHUX CILJIaBiB € Ay>K€ BaKIMBUM.

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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