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2. Development of casting high-entropy alloys with increased aluminium content and technologies for their
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Pedepar/anoTamis:

1. lucepranifina po6oTa nprucBsYeHa po3pobIeHHIO JIMBAPHUX BUCOKOEHTPOTINHUX CIIJIaBiB 3 MiJBULIEHUM
BMICTOM aJIIOMiHil0, OGI'PYHTYBAHHIO iX XiMiYHOT'O CKJIafly Ta TEXHOJIOTiH OfeP>KaHHS, JOCiIKEHHIO
3aKOHOMIpPHOCTEN CTPYKTYPOYTBOPEHHS i (pa30yTBOPEHHS, a TAKOXX BCTAHOBJIEHHIO B3a€MO3B'SI3Ky MK XiMiYHUM
CKJIaIOM, YMOBaMHU OZ€P’KaHHS Ta IMBAPHUMU, MEXaHIYHUMU i KOPO3ilHUMU BJIACTUBOCTAMU. Ha OCHOBI
TEOPETUYHUX i EKCIIEPUMEHTAJIBHUX JOCIIiIP)KEHb BCTAHOBJIEHO 3aKOHOMIPHOCTI BILJIMBY XiMiYHOTO CKJIafy,
IiABUILEHOrO BMICTY a/IIOMiHil0 Ta TEXHOJIOTIYHUX 1apaMeTpiB IJIaBJIEHHS i IUTTS Ha POPMYBaHHS CTPYKTYpU,
(a30BOro CKJIANy Ta BIACTUBOCTEN JIMBAPHUX BUCOKOEHTPOMIHUX cIiaBiB. [TokasaHo, mo ¢popMmasibHE 3HAYEHHS
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POJIb Biflirpae CyKyIIHUM BIIMB €HTAJIBIINHUX B3a€MO/il, KOHLIEHTPALlil BAaJIECHTHUX €JIEKTPOHIB, KPUCTAJIOXiMIYHUX
daxTopiB, Mikpocerperatii Ta yMOB KprcTasizauii. BcTaHOBJI€HO 3aKOHOMIPHOCTI BII/IMBY (Pa30yTBOPEHHS Ha
PiIKOTEKYYiCTb, MEXaHIYHI BJIACTUBOCTI Ta KOPO3iHY CTiMKICTb JOCIIIKEHUX CIIJIABiB, @ TAKO>K BU3HAYEHO
[IePCIIEKTUBHI KOMIIO3ULii 3 MiABUIEHUM BMICTOM aioMiHiio. OfeprkaHi pe3yabTaTy PO3MUPIOIOTh YABIEHHS PO
3aKOHOMIipHOCTI GOpMYyBaHHS CTPYKTYPH, (PAa30BOT0 CKJIaAy Ta BJIACTUBOCTEN JIMBAPHUX BUCOKOEHTPOIINHNX
CILJIABiB 3 MiBUIIEHUM BMiCTOM aJIOMiHil0, MiITBEPIKYIOTh MOXJIMBICTh BUKOPHUCTAHHSI aJIIOMiHiIO SIK € pEKTUBHOTO
3aco0y 3HI>KEHHS T'YCTUHU Ta KEPYBaHHS (a30BOI0 CTAbiIbHICTIO i MOXKYTh 6YTH BUKOPUCTAHI /1J1s IOAAJbLIOTO
IIPOEKTYBaHHS 6araTOKOMIIOHEHTHUX JINBAPHUX CUCTEM, BUGOPY TEXHOJIOTIYHUX PEKMMIB IIJIaBJ€HHS i INTTH,

IIPOrHO3yBaHHAI CTPYKTYPHOI'O CTaHY Ta IIOIIEPEIHBOIO BU3HAYEHHS IIEPCIIEKTUBHUX CKJIaILiB.

2. The dissertation is devoted to the solution of the scientific and technical problem of developing cast high-
entropy alloys with increased aluminium content, substantiating their chemical composition and production
technologies, investigating the regularities of structure and phase formation, and establishing relationships
between chemical composition, processing conditions, and casting, mechanical, and corrosion properties. Based
on theoretical and experimental studies, the regularities governing the influence of chemical composition,
increased aluminium content, and technological parameters of melting and casting on the formation of structure,
phase composition, and properties of cast high-entropy alloys have been established. It is shown that the formal
value of configurational entropy of mixing is not a sufficient criterion for predicting the phase state, while the
decisive role is played by the combined effect of enthalpic interactions, valence electron concentration, crystal-
chemical factors, microsegregation, and solidification conditions. The influence of phase formation on fluidity,
mechanical properties, and corrosion resistance of the investigated alloys has been determined, and promising
compositions with increased aluminium content have been identified. The obtained results extend the
understanding of the regularities of structure formation, phase composition, and properties of cast high-entropy
alloys with increased aluminium content, confirm the feasibility of using aluminium as an effective means for
density reduction and phase stability control, and can be used for further design of multicomponent casting
systems, selection of melting and casting regimes, prediction of structural state, and preliminary identification of
promising alloy compositions.
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