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Research Progress of Multi-principal Refractory High-entropy Alloys
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(School of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

ABSTRACT: In recent years, high entropy-alloys (HEAs) have become one of the research hotspots in the field of new materi-
als due to their novel design concepts and excellent comprehensive mechanical properties. Refractory high-entropy alloys
(RHEAS), as an important branch of HEAs, have excellent high-temperature softening resistance due to the use of high-melting
refractory elements as the main alloying component. Refractory high-entropy alloys have good phase stability at high tempera-
tures and are expected to be new high-temperature structural materials. Compared with traditional high-temperature alloys, re-
fractory high-entropy alloys have wider composition ranges, larger alloy density intervals, and better oxidation resistance. Over
the past decade or so, great progress has been made in research of refractory high-entropy alloys. Many alloys and alloy systems
have been extensively tested and characterized, including mechanical properties and oxidation behavior, and new models re-
garding solid solution strengthening, deformation mechanisms and oxidation behavior are emerging and being refined. Com-
puter-constructed models and simulations have also been gradually applied to the study of refractory high-entropy alloys, pro-
moting the development of refractory high-entropy alloys. The composition design of refractory high-entropy alloys and com-
parative analysis of their preparation process and phase composition are presented, and their mechanical properties at room
temperature and high temperature are discusses, as well as high-temperature oxidation resistance. Finally, the current problems

and bottlenecks in the research of refractory high-entropy alloys are summarized, and suggestions for future research directions
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are presented.

KEY WORDS: refractory high-entropy alloy; composition design; preparation method; phase structure; mechanical properties;

oxidation resistance
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