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Abstract: The unique composition design and interaction among multi-component elements of high-entropy alloys ( HEAs)
make HEAs possess many special physical, chemical and mechanical properties, such as better corrosion resistance than tra-
ditional alloys in various corrosive media, HEAs show great application potential in modern industry and high-tech fields. In
this review, we start with the influence of HEAs composition, preparation method, and thermomechanical treatment process
on grain size, element distribution, phase structure, and crystal defects. Then, we clarify the reasons for the difference
between composition, formation process, and stability of passive film on HEAs in corrosive media. Furthermore, we sort out
the corrosion form, corrosion product, and corrosion mechanism, in order to accurately evaluate the corrosion resistance of
HEAs. Finally, the challenges faced in the process of breaking the application limitations of traditional alloys, overcoming
the “technology choke points” problem in extreme service environments, developing high-strength, ductility, and corrosion-
resistant high-entropy alloys, and promoting the industrial application of HEAs are summarized and prospected.
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Fig. 1  Corrosion types and influencing factors of high-entropy alloys
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Table 1 Electrochemical parameters of high-entropy alloys in different corrosive media
Materials Corrosive media Eon/(Vscr) I,,./(A-cm™) Ref.
AlCoCrFeNi 3. 5wi% NaCl -0.26 5.83x107° [19]
(Ni,Co, FeCr) 4, Al,Nb, 3. 5wt% NaCl -0.34 2.48x107° [20]
Al 3 CoCrFeNi 3. 5wt% NaCl -0.20 8.35x107% [21]

Fey o5 Nij g5 CrAl 3. 5wi% NaCl -0.23 9.26x10™° [22]
FeNiCrAl 3.5wi% NaCl -0.28 1.89x1077 [22]
FeCrCuTiV 3. 5w% NaCl -0.08 1.14x107° [23]

AlCoy 5CrFeNiV 5 3.5wt% NaCl -0.12 1.59%x107° [24]

FeCoNiCrNby, 5 1 mol +L™" NaCl -0.24 2.4x107 [25]

Co, sCrFeNi, sTiMo, 1 mol -L™! NaCl -0.62 1.3x1077 [26]

AlCoCrFeNi, ,Ceq o, 0.5 mol -L”" H,S0, -0.36 6.29x107° [27]

Fe oM, Cryy Niyy Cey 0.5 mol -L™" H,80, -0.84 1.54x107* [28]
CrCoFeMnNi 0.5 mol -L”! H,50, -0.33 3.17x107° [29]
FeCoCrNiMn 0-04 mUI] L7 H;B0,+ ~0.25 6.3x10°8 [30]
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