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Abstract: High-entropy alloys (HEAs) have emerged as a research hotspot in materials science because of their unique
compositional design and exceptional comprehensive properties. The Bridgman directional solidification technique, as an
effective approach for tailoring solidification microstructures and crystal orientations, has significant potential in the
fabrication and performance optimization of HEAs. This review summarizes recent advances in Bridgman directionally
solidified HEAs. First, the influence of the Bridgman process parameters on the solidification behavior, phase selection, and
microstructure evolution of HEAs is elaborated, with an emphasis on the underlying mechanisms. Furthermore, the intrinsic
relationships between the tailored microstructures (achieved via Bridgman solidification) and the properties of HEAs are
thoroughly discussed. Finally, the major challenges in current research are outlined, and future research directions are
proposed.
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1 CoCrFeNi HEA

:(a) v=5 pm/s; (b) v=10 wm/s; (c) v=20 pwm/s; (d) ¥=50 pm/s!"

Fig.1 Solid-liquid interfaces of CoCrFeNi HEA at different drawing rates: (a) v=5 pm/s; (b) v=10 pm/s; (c) v=20 pm/s;
(d) v=50 pm/st™
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2 150 pm/s Al,CoCrFeNi HEAs

. (2) x=0.3; (b) x=0.6; (¢) x=0.9; (d) x=1.207

Fig.2 Solid-liquid interfaces of Al,CoCrFeNi HEAs prepared via directional solidification at a drawing rate of 150 pwm/s: (a) x=0.3;

(b) x=0.6; (c) x=0.9; (d) x=1.207
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4 TiyNiyFe, Hf,(Nbyy EHEA :(a) 0.28 wm/s; (b) 16.67 pm/s; (¢) 50 pm/s™
Fig.4 Longitudinal cross-sectional morphology of the TisNisFe Hf,()Nb,y EHEA samples directionally solidified at different drawing
rates: (a) 0.28 pmy/s; (b) 16.67 pm/s; (¢) 50 wm/s™>
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Tab.1 Mechanical properties of some HEAs in the as—cast and directionally solidified states
prop y
Composition Processing technology o/MPa ous/MPa & Reference
. Ac ~520 ~1050 ~16%
AlpFe,CoyNiy (18]
Ds ~670 ~1060 ~50%
) Ac 402 940 17.6%
AlCoCrFeNi,, [29]
Ds-60 pm/s 418 1139 37.3%
CoCrFeNiAly; Ac 275 528 ~37% [30]
(Single Crystal) Ds 185 399 ~80%
. . AC - - -
NisCosFe; Cr Al Tig [31]
Ds-100 pm/s 732 1020 34.9%
Ac 520 1105 13%
Al,»sCoCrFeNi, Moy [32]
Ds-150 pm/s 505 1166 19%
Ac - - -
NiysCosCryFeyAlgTay s [33]
Ds-100 pwm/s 267.54 547.89 48.1%
Ac - - -
NiyCosFe, Cr;;AlgNb, [34]
Ds ~590 ~740 ~35.23%
Ac ~535 ~1060 ~17%
Al xCoCrFeNi; [35]
Ds-150 pwm/s ~538 ~1117 ~24%
Ac ~634 ~927 ~12.6%
NiCoCrFeAIW [36]
Ds-50 pwm/s ~643 ~1286 ~21.4%
Ac - - -
CoCrFeNiCu [357]
Ds-60 pm/s 290 450 54.7%

Note: Ac for as-cast; Ds for directional solidification
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