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Influence of laser energy density on the microstructure and wear resistance of
CoCrFeNiMo high-entropy alloy

HAN Bo'?, HE Huabo'?
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo 315211, China )

Abstract: In this study, CoCrFeNiMo high-entropy alloy coatings were prepared using laser cladding technique
under different laser energy densities. The influence of different laser energy densities on microstructure,
microhardness, and tribological properties were investigated. The results showed that all CoCrFeNiMo
high-entropy alloy coatings consisted of FCC and ¢ phases, exhibiting a typical dendritic microstructure, where
the dendritic regions and inter-dendritic regions were composed of FCC and ¢ phases, respectively. With the
increase in laser energy density, microhardness of the coatings initially increased and then decreased, showing a
positive correlation with wear resistance. When the laser energy density was 66.7 J-mm >, the microhardness of
the coating reached its highest value at 419.8 HV, indicating the best wear resistance. It is because that the higher
hardness of the coating leads to better deformation resistance, and thus effectively resists the wear caused by
frictional forces. The wear mechanism of the high-entropy alloy coatings involved a combination of abrasive
wear, adhesive wear, and oxidative wear.

Key words: laser cladding; high-entropy alloy; laser energy density; wear resistance; wear mechanism
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