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Abstract The influence of different aluminium contents on the cavitation corrosion 

resistance of CoCrFeNiAlx high-entropy alloy (HEA) coatings deposited on TC4 

through laser cladding in different media was investigated. The results showed that the 

cavitation corrosion resistance of the coatings firstly increased and then gradually 

decreased with the increase of Al content both in distilled water and simulated 

seawater, and the weight loss rate was much larger in simulated seawater than in 

distilled water. The increase of Al content led to a transfer of the coating’s internal 

phase from a single FCC phase to FCC+BCC binary phases, which led to an increase 

of the corrosion resistance of the coating. As the BCC phase content increased, the 

plasticity of the coating decreased and the strength increased, which reduced the 

ability of the coating to absorb cavitation energy, leading to serious cavitation damage. 

Keywords High-entropy alloy coating, Corrosion, Cavitation erosion, Marine 

environment, corrosion mechanism 

Reference 

[1] Cao Haobo, Hou Guoliang, Xu Tongchao, et al. Effect of seawater temperature 

on the corrosion and cavitation erosion-corrosion resistance of Al10Cr28Co28Ni34 high-

entropy alloy coating [J]. Corrosion Science, 2024, 228:111822 

[2] Makuch Maciej, Kovacevic Sasa, Wenman Mark R., et al. A microstructure-

sensitive electro-chemo-mechanical phase-field model of pitting and stress corrosion 

cracking [J]. Corrosion Science, 2024, 232:112031. 

[3] Hao Enkang, Liu Xia, An Yulong, et al. The coupling effect of immersion corrosion 

and cavitation erosion of NiCoCrAlYTa coatings in artificial seawater [J]. Corrosion 

Science, 2020, 169:108635. 

[4] Yang Zhong, Yu Mei, Han Chao, et al. Evolution and corrosion resistance of passive 

film with polarization potential on Ti-5Al-5Mo-5V-1Fe-1Cr alloy in simulated  marine 

environments [J]. Corrosion Science, 2023, 221:111334. 

 

  

mailto:tigergaopei@163.com

