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Research Progress in Eutectic High Entropy Alloys
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(School of Mechanical Engineering, Shandong University of Technology)
Abstract: High-entropy alloy (HEA), which breaks the design concept of traditional alloy. is a new type of alloy
composed of multiple main elements. However, most high-entropy alloys usually have poor fluidity and castabili-
ty as well as larger compositional unevenness, which is adverse to the large-scale industrial application. Eutectic
high-entropy alloys (EHEAs) exhibit the characteristics of high-entropy alloys and eutectic alloys simultaneous-
ly, which can reduce casting defects and have unique advantages in high-temperature application. Therefore, it is
of great significance to design and preparation of eutectic high-entropy alloys. The research progress of melting
eutectic high-entropy alloys at home and abroad was reviewed. The phase composition and properties of the alloys
as well as the growth characteristics and mechanism of the eutectic morphology were introduced. Subsequently,
the phase formation law of eutectic high-entropy alloy and the design method of eutectic composition were sum-
marized. Finally, the forward research direction of eutectic high-entropy alloy was prospected.
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Tab.1 Microstructure and properties of eutectic and near eutectic HEAs
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Fig.2 Sun flower-like microstructure in Al, CrCuFeNi, alloy
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Fig.3 Formation mechanism of the sun flower-like structure
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The simplified solidification model of Al, CrFeNi alloys
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Fig.4 Sea grass-like microstructure in CoCrFeNiMnPd, alloy
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Design of High Entropy Alloy Based on the Phase Structure
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Abstract: The theoretical and experimental research of high entropy alloys with various phase structures were re-
viewed, and the contents and applications of various phase formation criteria proposed on the phase formation
rules of high entropy alloys were summarized, which was expected to provide ideas for establishing the phase for-
mation rules of high entropy alloys.
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