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Research Progress of High-entropy Alloys by Additive Manufacturing

NIU Peng-da, LI Rui-di, YUAN Tie-chui, WANG Min-bo, LIU Yong
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ABSTRACT: High-entropy alloys (HEAs) attract more and more attention of scholars for their excellent mechanical properties,
high-temperature oxidation resistance, corrosion resistance and other advantages. But, at present, the HEAs are usually fabricat-
ed by traditional casting, forging and rolling, which is a severe challenge for the preparation of high-end parts with complex
shapes and ultra-fine grains. Additive manufacturing (AM) technology is an effective way to solve the above problem. In this
paper, the research progress on the types of materials, rapid solidification non-equilibrium microstructure evolution, cracks and
other forming defects, mechanical properties and forming characteristics of HEAs additive manufacturing in domestic and over-
seas in recent years was mainly described, providing some references for the further development of high-entropy alloy additive
manufacturing. Finally, the research progress of HEAs was summarized, and some ideas were provided for design of high en-
tropy alloy composition.
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Tab.1 Summery of entropy alloy by powder bed additive manufacturing
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Fig.1 Microstructure of CoCrFeMnNi HEA SLM printout before and after HIP
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Fig.2 Microstructure, mechanical properties and turbine blade
of AlosCoCrFeNi HEA by SLM
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Fig.3 Phase distribution of AICoCrFeNi by SLM at different laser energy density
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Tab.2 Summary of high-entropy alloy by coaxial powder feeding additive manufacturing
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Tab.3 Summary of high-entropy alloy by SEBM additive manufacturing
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