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High-entropy alloys (HEAs) have attracted attention as a new material with excellent features such as solid solution hardening
due to the high entropy effect derived from more than five constituent elements. In this review article, the alloying design of HEAs
for biomedical applications (BioHEAs), which was firstly developed in Japan, is introduced. By super rapid cooling using the metal
additive manufacturing with the laser beam as a heat source, the elemental segregation often seen in HEAs was suppressed, and true

HEAs were developed to achieve high functionality.
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Fig. 1 Schematic drawing of atomic arrangement in conventional alloys
and high-entropy alloys (HEAs).
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Fig.2 Constituent phase and appearance of L-PBFed (TiZr),,
(NbTaMo) . (a) XRD patterns and the appearance of (b) a
cubic specimen and (c) a jungle gym-structure. This figure cites
the reference™’ with modifications.
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Fig.3 Suppression of elemental segregation in L-PBFed (TiZr),
(NbTaMo) .. The SEM-BSE and SEM-EDS images of as-
cast and L-PBFed specimen are shown. This figure cites the
reference®’ with modifications.
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Fig. 4 Crystallographic texture of (TiZr),, (NbTaMo),, fabricated by
L-PBF. This figure cites the reference’’ with modifications.
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Fig. 5 Yield stress of CP-Ti, SUS316L, as-cast and L-PBFed (TiZr), ,
(NbTaMo) .. This figure cites the reference® with modifications.
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Fig. 6 Optimization of process and functional parameters through
advanced fusion of cyber-physical systems and use of forward
and inverse analysis.
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