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Laser cladding of high-entropy alloys: A review of corrosion properties
and the factors affecting it

Abstract

High-entropy alloy coatings produced by laser cladding have attracted extensive attention in surface engineering in recent years due to
their uniform microstructure, proper metallurgical bonding with the substrate, and favorable corrosion resistance. This paper aims to
review and critically analyze the studies conducted on the corrosion behavior of these coatings, with a focus on the effects of chemical
composition, laser cladding process parameters, post-treatment, and corrosive environmental conditions. In this review, the results of
various studies are compared from the perspectives of metallurgical and electrochemical mechanisms, and the relationships among
microstructural changes, passive film formation, and electrochemical indicators such as corrosion potential and corrosion current density
are investigated. The results indicate that simultaneous optimization of heat input, dilution rate, alloying element composition, and post-
treatment can significantly enhance the corrosion resistance of the coatings through grain refinement, reduction of structural defects, and
formation of stable passive films. It was also found that the effects of alloying elements and process parameters are strongly dependent
on the final microstructure, the ratio of FCC to BCC phases, and the corrosive environmental conditions, and a single universal trend
cannot be established for all alloy systems Finally, the existing challenges, including the lack of standardized criteria for comparing
results, the limited number of studies under real service conditions, and the absence of predictive models for corrosion behavior, are
presented as proposed directions for future research.

Keywords: Laser cladding, High-entropy alloys, Corrosion resistance, Coating
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wt%

Alo.s<CoCrCuFeNi AZ91D NaCl 3.5 1146 6.20x10 0998 1.60x10%  [29]
wt%

AICrFeNiCuCo ren 1 5L HS0 1 -0.596 8.056%10°° 0493 5.253x10°  [30]
mol/L

AICoCrFeNiTi Y2 AISII045 NaCl 1 -0.793 2.98x10°¢ 0470 7.09x107  [31]
mol/L
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wt%

FeCrNiMnAl oA AT N30 -0.860 1.082x10% 0.688  1.156x10°5  [28]
4PH W%

Tio.sCrFeCoNiCu e 31 340 NaCl3.5%  -1.296 1.93x10°5 0432 512107 [33]
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mol/L
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wt%

CrFeNiNbTi 3T Y NaCl 3.5 -0.702 2.12x10° 0555 3.58x10°  [36]
¢ +CrNiMoA Wi%

CoCrFeMnTio. Vo ¥ #CrMn NaCl 1 -0.6705 4.889x10°¢ -0.4720  3.408x10  [31]

mol/L
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