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1. Oco6auBOCTi CTPYKTYypHO-(a30BUX II€PETBOPEHDb Ta TEPMOCTAOIIbHICTh BUCOKOEHTPOIIINHYX CIJIaBiB CUCTEMU
Cr-Fe-Co-Ni i noxkputtis VNbTiH{Zr

2. Features of structural-phase transformations and thermal stability of high-entropy alloys Cr-Fe-Co-Ni and
VNDbTiHfZr coatings

Pedepar:

1. lucepraliist npucBsiY€eHa BUPIllIEHHIO HAYKOBO-TEXHIYHOI 3a7ja4i — po3po0OLii BUCOKOEHTPONIHUX CIJIaBiB Ha
ocHoBi cucremu Cr-Fe-Co-Ni i nokputris VNbTiH{Zr npu gocaigkeHHi (pa3oBOro ckuagy Ta MEXaHiYHUX
BJIACTMBOCTEN SIK y BUXiJHOMY CTaHi, TaK i BIIJIMBi TeMIIEPaTypH (BUCOKOTEMIIEPATYPHA PEHTI€HIBCbKA AU(PPAKLIis
Ta Bigmasnn). Bei criyiaBu B po60Ti 06upanucst i3 BpaxyBaHHSM KOHLIEHTPALlii BaJIEHTHUX €JIEKTPOHIB Ha aTOM.
[ToBHONpO®IiNbHMI aHaJi3 KAPTUH PEHTTeHiBChKOI Audpakii Bix cymimi nosikpucTtaniyHux GasoBUX CKIaL0OBUX
3[iICHIOBAJIM i3 3aCTOCYBAaHHSM Nporpamuoro komiiekcy PowderCell 2.4. TIpoBeieHO KOMILJIEKCHE OCTIiI>)KEHHS
(a30BUX NEPETBOPEHb BUCOKOEHTPOMIMHUX CIIJIaBiB Ta IOKPUTTIB 3 BUKOPHUCTAHHSIM METO[IiB PEHTI€HiBCbKOI

mudpaxromeTpii mpu Temnepartypax no 1273 K, pacTpoBoi, TpaHCMICiHOI Ta ONTUYHOI €JIeKTPOHHOI MiKpoCKoTTii,



€HepProJUCIePCiiHOr0 peHTTeHO(PIyOPECLEHTHOrO aHali3y Ta MiKpOiHAEeHTYBaHH. Kill040Bi cioBa:
BHCOKOEHTPOITilHi CTJIaBU; BUCOKOEHTPOTiHI MOKPUTTS; PEHTIe€HiBChbKa AU(PPAKTOMETPIisl; TBEPHi PO3UMHY;
MiKpPOTBepIiCTh; KoedillieHT TepMiYHOTO PO3MMPEHHS; Pa30Buil CKkIaMd; JedopMallis.

2. The dissertation is devoted to solve of the urgent scientific and technical development problem of high-entropy
alloys based on CrFeCoNi system and coatings VNbTiHfZr at the research of phase composition and mechanical
properties both in the initial state, and influence of temperature (high-temperature X-ray diffraction (HT XRD) and
annealing). A comprehensive study of phase transformations of high-entropy alloys and coatings was performed
using X-ray diffractometry (both at room temperature and in situ), scanning, transmission and optical electron
microscopy, energy dispersive X-ray fluorescence analysis and microindentation. The effect of aluminum on the
phase composition, microstructure, physical and mechanical properties of the high-entropy CrFeCoNiVAlx system
(x = 0; 0.5; 1; 2; 3) both in the initial state and after annealing (1073, 1173, 1273 and 1373 K for 2 h in vacuum) was
investigated. Using high-temperature in situ X-ray diffractometry established a change in the phase composition
of multicomponent HEAs with different structures and investigates a change in their coefficient of linear thermal
expansion. The influence of deformation on the physical and mechanical properties and wear resistance of the
two-phase HEA Cr20Fe25Co10Ni20Mn15Al10, which crystallizes in solid solutions with B2 and FCC lattices was
research. It was found that high-entropy single-phase nitride VNbTiHfZr coatings are thermostable after annealing
at 1273 K for 1 h. The modulus of elasticity is 530-670 GPa and microhardness 50-66 GPa. Keywords: high-entropy
alloys; high-entropy coatings; X-ray diffractometry; solid solutions; microhardness; coefficient of thermal

expansion; phase composition; deformation.
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