YRRl 5HERA T 2025 4FEE 5 A 2 1

Physical Sience and Technical Research https://pstr.oajrc.org/
SEEeENFEERMTEMRER
38

AN =< A 2 1|

[{#ZE] 5% 464 (High-Entropy Alloys, HEAs) £ — X W $ 4 £ L E A M A 2B MA, HHLIR4
0% T AWME MR mAILB KT FHEF S RGN, L5, BEEERMIIT. BRI FIREZ
RN AT EaBFTEEZRE., ALRARLR 20192024 FRlaoe SRS RMERGTTE,
BANEBBEEN KRR T ARLTRARMR ARG, MEEEELL N FHAETATHE, LIER
BHWE ., FMEMRL, DETHBATAREZERENE T @; £V EZEAGHEEEHmF, fiatk, /8
b, CAR R AL FF AR REAUB AT ALK RE DTSSR KRR BEAY, QiEFiitor. 2
R RALR TAZAL R A 75 6] o

(X8R Sea; AFhat; retkat; 2wk, A

[FsBHA) 2025 F 11 A 5 8 [HFIBEA) 2025 %12 A 9 B [DOI1]10.12208/1.pstr.20250014

Advances in the study of mechanical and functional properties of high-entropy alloys

Fang Guo

Jiangsu Normal University, Xuzhou, Jiangsu

[ Abstract] High-entropy alloys (HEAs) are a new type of metallic material composed of multiple principal
elements, exhibiting excellent mechanical properties and multifunctional characteristics due to their unique multi-
principal element synergistic effect. In recent years, significant progress has been made in the strengthening and
toughening design, service in extreme environments, and functional applications of HEAs. This paper systematically
reviews the research progress on the mechanical and functional properties of HEAs from 2019 to 2024. First, the
development background, basic design concepts, and performance regulation mechanisms of HEAs are introduced.
Then, the research progress on their mechanical properties is summarized, including the synergy of strength and
plasticity, heterogeneous structure strengthening, dynamic deformation behavior, and theoretical simulation. Further,
the research status of HEAs in the fields of magnetic properties, thermal stability, corrosion resistance,
electrocatalysis, and superconductivity is reviewed. Finally, the future development trends of HEAs are analyzed,
including intelligent design, multifunctional synergistic optimization, and engineering applications.

[ Keywords 1 High-entropy alloys; Mechanical properties; Functional properties; Strengthening and

toughening; Multifunctional materials
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