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Research on laser cladding high entropy alloy coating on the surface
of Q345 steel and its corrosion and wear resistance
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Abstract: In order to improve the surface corrosion resistance and wear resistance of Q345 steel,
AICoCrFeNiMox(TiC)16-x (x=0, 0.4, 0.8, 1.2, and 1.6) high entropy alloy coatings with different x values
were prepared on the surface of Q345 steel substrate by laser cladding method. The phase composition,
microstructure, hardness, corrosion resistance, and wear resistance of laser cladding coatings were studied
under different x values. The results indicate that the value of x has a significant impact on the phase
composition and microstructure of laser cladding coatings. When x=0.8, the Al,O3 and TiC phases in the
laser cladding coating are small and evenly distributed, while when x=1.2, the ¢ (FesMo) phase appears
in the laser cladding coating. The hardness of the laser cladding coating on the surface of Q345 steel
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substrate is significantly higher than that of Q345 steel substrate, and the average microhardness of the
laser cladding coating is the highest at x=1.2 (1 167.6 HV); The test results of friction coefficient, wear
scar width depth, and wear rate indicate that the laser cladding coating has the smallest average friction
coefficient, wear scar depth, and wear rate when x=0.8. The polarization curve and electrochemical
impedance spectroscopy test results are consistent, that is, the corrosion resistance of laser cladding
coatings from high to low is in the order of x=0.8>x=1.2>x=0.4>x=0>x=1.6>substrate, and the corrosion
resistance of laser cladding coatings is better than that of Q345 steel substrate. When x=0.8, the laser
cladding coating on the surface of Q345 steel substrate has the best corrosion resistance and wear

resistance.

Keywords: laser cladding; high entropy alloy coating; x value; microstructure; corrosion resistance and

wear resistance
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Fig.2 Microscopic morphology of laser cladding

coating on the surface of Q345 steel

substrate at different x values
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Fig.S Friction and wear morphology of laser cladding

coating on Q345 steel substrate surface
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Fig.6 Electrochemical properties of laser cladding coating on Q345 steel substrate surface
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Tab.1 Electrochemical parameters of laser cladding coating on Q345 steel substrate surface
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