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(HEAs), with

superior overall properties, are promising coatings whose tribo-corrosion performance can be enhanced by tuning the

Abstract: Marine engineering alloys must combine wear and corrosion resistance. High-entropy alloys
elemental distribution and phase separation. Coy,FeCr,Cuy; (x=0.8, 0.9, 1.0) high-entropy alloy coatings with varying Cr
contents were fabricated via laser cladding technology to investigate the effects of the Cr content on the microstructure,

wear resistance, and corrosion behavior of the alloys. The results show that as the Cr content increases, the distribution of

12025-07-31
; (52375217); (SYS202204); (2023YFB3405800)
,1999 s . Email: yimingluo@hrbeu.edu.cn
,1987 s , . Email: yuyuan@licp.cas.cn
, 1989 s s . Email: littlelamb2008@163.com
,1981 s , . Email: zhqiao@licp.cas.cn

5 >

(1.

Coy.4FeCr,Cug; 3.5%NaCl

> > > 5

,2025, 46(8): 800-808.

LUOYM,SUNRY,CUIXIJ,NIUGC,CHENY, YUY, QIAO Z H. Study of the tribo-corrosion behavior of copper-containing
Co,.4FeCr,Cu, 5 high-entropy alloys coatings in 3.5 wt.% NaCl solution[J]. Foundry Technology, 2025, 46(8): 800-808.

SRl ES PRI

https://www.cnki.net



(

08/2025 , CoyFeCr,Cuy;

3.5%NaCl + 801 -

Cu transitions from a Cu-rich phase to a homogeneous solid solution, indicating that Cr enhances the solubility of Cu and

reduces phase separation. XRD analysis reveals that all the alloys exhibit both FCC and BCC crystal structures. During the

corrosion-wear process, corrosion significantly exacerbates the wear of the Cr,,FeCr,sCuy; alloy. The calculation results of

the corrosion-wear tests reveal that the total material loss of the Cr0.8 alloy under corrosion-wear conditions was

significantly greater than the sum of pure corrosion and pure wear, indicating a greater synergistic effect between corrosion

and wear. Compared with that of the Cr0.8 alloy, the corrosion-wear loss rates of the Cr0.9 and Crl.0 alloys are lower. The

Cr0.9 alloy was able to form a stable passivation film, effectively balancing the interaction between corrosion and wear.
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Fig.1 SEM images and EDS spectra of HEA: (a) Cr0.8; (b) Cr0.9; (c) Cr1.0
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Tab.1 Self-corrosion current (I,) and self—corrosion
potential (E,,,) of Co,FeCr,Cuy; (x=0.8, 0.9, 1.0) HEA
Sample Lol (LA -cm?) Een/V
Cr0.8 0.879 03134
Static corrosion Cr0.9 0.636 -0.3646
Crl.0 0.308 403939
Cr0.8 10.17 -0.358 7
2 CopsFeCr.Cui(x=0.8 .0.9.1.0) XRD Sliding corrosion Cr0.9 14.456 -0.3899
Fig.2 XRD patterns of Co,,FeCr,Cu,3(x=0.8, 0.9, 1.0) HEA Crl.0 36.308 -0.4399
3 Coy4FeCr,Cuy:(x=0.8.0.9.,1.0) :(a) ;(b)

Fig.3 Dynamic polarization curves of Coy,FeCr,Cuy;(x=0.8, 0.9, 1.0) HEA: (a) pure corrosion; (b) friction corrosion
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Fig.4 Potentials and friction coefficients of Coy,FeCr,Cuy;(x=0.8, 0.9, 1.0) HEA in 3.5 wt.% NaCl solution: (a) OCP; (b) friction
coefficient
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Fig.5 Morphology of the wear mark of HEA under cathodic protection conditions: (a~c) three-dimensional contour morphology of the
wear mark of the Cr0.8 ,Cr0.9 and Crl1.0; (d) two-dimensional profile
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Fig.6 Tribo-corrosion contour morphology of HEA: (a~c) three-dimensional profiling of the tribo-corrosion morphology of Cr0.8 |
Cr0.9 and Cr1.0; (d) two-dimensional profile
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:(a) Cr0.8; (b) Cr0.9; (c¢) Cr1.0
Fig.7 Friction morphology under OCP conditions of HEA: (a) Cr0.8; (b) Cr0.9; (¢) Cr1.0
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Fig.8 EDS spectrum of the wear mark
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Fig.9 Material loss of various compositions under tribo-corrosion conditions: (a) loss rate; (b) loss ratio
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