AHOTANIA

Oco0amBOCTI 01ep:xaHHA BUCOKOeHTpomiiiHuX ciiiaBiB cucremu Al-Ni-Cr-Fe-Cu
JIMBAPHUMMH METOJaMH Ta iX BJIACTHBOCTI

MarkoBcbkuii JImutpo IOpiiioBr4

Junnomua po6ota: 80 c., 25 puc., 10 Tabmn., 37 nocunaHs.

O006’exT g0ciaKeHHs — BUCOKoeHTpomiHu# criiaB cucteMu Al-Ni-Cr-Fe-Cu.

Ilpeamer pocaimkeHnss — (azoBuil ckiaa cruiaBy, Tero(i3W4YHI BIACTUBOCTI
CIUIaBY, MEXaHIYHI Ta JUBApHI BIACTUBOCTI CIIJIaBY, BU3HAUYEHHS TEXHOJIOT1] OTPUMAaHHS
CILIaBY.

Metra po00TM — BUTOTOBJEHHS JHBAPHUMH METOJaMU Ta JOCIIKCHHS
BHCOKOeHTpormiitHoro craBy cuctemu Al-Ni-Cr-Fe-Cu.

MeTtoauka nocjigxeHHss — MeTajorpadiuHe IOCHIIKEHHs, PeHTreHO(a30BHil
aHaji3, XIMIYHUM aHaji3, TEPMIYHUM aHaji3, BU3HAYEHHs JIMBAPHHUX BJIACTHUBOCTEH,
BU3HAYCHHS MEXAHIYHUX BJIACTUBOCTEH CTAHIAPTHUMU METOIUKAMHU.

Pe3ysabTaTu Ta iX HOBM3HA — BIIEpIIIE BUTOTOBJICHUM BUCOKOCHTPOIIMHUI CIIJIaB
JUBApHUM METOJIOM, 3a JIOMIOMOTOI0 MPYTKOBHX MPOO OPUTiHAIBHOI KOHCTPYKIIIi
JOCTIIKEHO PiIKOTEKY4iCTh BUCOKOEGHTPOMIHHOTO CIJIaBy, BCTAHOBIJIEHI OCHOBHI TOYKHU
($ha30BUX Mepexo/[iB BUCOKOCHTPOMIMHOTO CIUIaBy, 3a JAOMOMOTOI0 PEHTIeHO(a30BOTO
aHaII3y BCTAHOBJICHO CKJIA]] BUCOKOSCHTPOITIMHOTO CIIJIABY.

OCHOBHI MOKA3HMKH — TTOKA3HUKMA BUCOKOCHTPOMINHOTO CILIaBY: TEMIIEpaTypa
mikBigyc 1343,5 °C, comimyc 1231,9 °C, inTepBan kpucrtamizamii 111,6 °C, TtBepaicTh
321-341 HB, minnicts 450-550 MlIa, pinkorekydicts 102,5 MM (IpyTKOBOIO MPOOOIO).

O0JacTh 3a€cTOCYBAHHS — BUCOKOCHTPOIIIHHUHN CIIIaB MO>KHA BUKOPUCTOBYBATH SIK
BUCOKOMILIHUIM MaTepial, SKAi MO>KHA BUTOTOBUTH JIMBAPHUM METOJIOM.

ExoHoMiuHa epekTUBHiCTH — YMOBHUIT ekoHOMIuHMM eekT 484 330 rpH.

IIporHo3Hi mnpumymieHHsi MOA0 PO3BUTKY 00’€KTa JOCJHIIKEHHSI —
JlocnmiKeHHsT BHCOKOEHTPOIIMHOTO CIUIaBy Ha JKApPOMIIHICTh JJI BU3HAYEHHS
IPUIATHOCTI BUKOPUCTAHHS B €KCTPEMATBHUX YMOBAX.

BUCOKOEHTPOITIMTHUMI CIUIAB, METAJIYPI'14, JINBAPHE
BUPOBHUIITBO, ®A30BUN CKJIAJl, CUHXPOHHUN TEPMIYHUIN AHAJII3,
JIMBAPHI BJIACTUBOCTI, MEXAHIYHI BJIACTUBOCTI, AL-NI-CR-FE-CU



Features of obtaining high-entropy alloys of the Al-Ni-Cr-Fe-Cu system by

casting methods and their properties

Matkowsky Dmytro Yuriyovych

Thesis: p. 80, Fig. 25, Tab. 10, Primary sources 37.

Object — high-entropy alloy (Al-Ni-Cr-Fe-Cu).

Subject of investigation — phase composition of the alloy, thermophysical
properties of the alloy, mechanical and casting properties of the alloy, determination of
the technology of obtaining the alloy.

Purpose — production by foundry methods and research of the high-entropy alloy
of the Al-Ni-Cr-Fe-Cu system.

Research Methodology metallographic research, X-ray phase analysis, chemical
analysis, thermal analysis, determination of foundry properties, determination of
mechanical properties by standard methods.

Results and novelty — for the first time, a high-entropy alloy was produced by the
casting method, with the help of rod samples of the original design, the fluidity of a high-
entropy alloy was investigated, the main points of phase transitions of a high-entropy
alloy were established, and the composition of a high-entropy alloy was determined using
X-ray phase analysis.

Key figures — parameters of the high-entropy alloy: liquidus temperature 1343.5
°C, solidus 1231.9 °C, crystallization interval 111.6 °C, hardness 321-341 HB, strength
450-550 MPa, casting property 102.5 mm.

Scope — a high-entropy alloy can be used as a high-strength material that can be
produced by casting.

Economic efficiency — conditional economic effect 484 330 UAH.

Projected assumptions about the object of study — further study of the high-
entropy alloy for heat resistance to determine suitability for use in extreme conditions.

HIGH ENTROPY ALLOY, METALLURGY, FOUNDRY, PHASE
COMPOSITION, SYNCHRONOUS THERMAL ANALYSIS, FOUNDRY
PROPERTIES, MECHANICAL PROPERTIES, AL-NI-CR-FE-CU.



