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Design of high—entropz casting alloys via elucidation of diverse solidification
processes caused by the large degree of freedom
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High entropy alloys (HEAs), which are multinary alloys with near-equiatomic
compositions, have attracted much attention as a metallic material system based on a novel design
concept. One of the primary challenges in the design of HEAs is the difficulty in interpreting the
microstructure development process through the analysis on the microstructure and the subsequent
plotting the results on the phase diagram. The primary objective of this study is to develop HEAs
with desirable properties from the view point of solidification with the aid of in-situ observation
at the synchrotron facilities and regression methods in the field of machine learning. As a result,
we found a Cr-Mn-Fe-Co-Ni alloy with a congruent composition and a Cr-Mn-Fe-Co alloy with low
microsegregation and fine microstructure derived from the BCC-FCC phase transformation.
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