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While considerable attention has been attracted to high-entropy alloys (HEAs) owing to their excellent properties, the severe
segregation of the constituent elements remains a common challenge in most of the HEAs. Recently, our group proposed that rapid
cooling using laser-powder bed fusion (L-PBF) is valid to suppress elemental segregation of HEAs. Despite the advantages of
L-PBEF, the preparation of raw powder of HEAs for L-PBF via gas atomization is costly and time-consuming. To address this, in-situ
alloying using L-PBF is now attempted in the world. This review paper explains our research on in-situ alloying of a nonequiatomic
TiNbMoTaW refractory HEA with a body-centered cubic (BCC) structure using the mixed powder made from five types of pure
metal powders. An overview of the challenges and the solutions of in-situ alloying for HEAs from the viewpoints of alloy design

and L-PBF process are presented here.
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Fig. 1 Number of academic papers published on in-situ alloying using

L-PBF (2015-2024) according to the Scopus.
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Fig.2 XRD patterns of Tig, X, (X = Cr, Nb, Mo, Ta) alloy (at. %)
samples developed at energy densities of 1.5 and 3.0 J/mm’. This
figure cited the paper8> with minor modifications.
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Crystallographic texture obtained via in-situ alloying of TigCry
alloy (at. %) samples. (a) IPF maps and the corresponding
(100) pole figures. (b) Scan speed-dependence of the degree of
<100> orientation along the laser scanning axis (x). This figure
cited the paperg) with minor modifications.
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Fig. 5 Schematic illustrations of (a) single XY-scan and (b) double
XY-scan for the mixed powder.
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Fig. 6 XRD patterns of the Til (NbMoTa) ,W,; HEA developed by in-
situ alloying using L-PBF and each powder. This figure cited the

paper”) with minor modifications.
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Fig.7 SEM-BSE images and EDS elemental mapping for Ti and W of the
condition of S400 (240 W, 400 mm/s single XY-scan), D400 (240
W, 400 mm/s, double XY-scan), S1000 (240 W, 1000 mmy/s, single
XY-scan), and D1000 (240 W, 1000 mm/s, double XY-scan). This
figure cited the paper”” with minor modifications.

The IPF maps projected along z-axis (building direction) and

27)

{100} pole figures in each sample. This figure cited the paper
with minor modifications.
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Fig. 9 Mechanical properties including yield stress and Young’s

modulus in each sample. Bar graphs and plots represent yield
stress and Young’s modulus of the samples, respectively. This
figure cited the paperm with minor modifications.
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