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Laser cladding high entropy alloy coating on surface of Q345 steel and its properties
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Abstract: In order to improve the surface wear and corrosion resistance of Q345 steel, CoCrFeNiMo high entropy
alloy coatings with different WC contents were prepared on the surface of Q345 steel by laser cladding. The
influence of WC content on the phase composition, microstructure, wear and corrosion resistance of the laser
cladding coating were studied. The results show that the 0% and 4% WC coatings are composed of FCC solid
solution and ¢ phase, while WC, W>C, and Cos W,C phases are also present in the 8% to 24% WC coatings. No
obvious defects such as cracks or holes are observed in coatings with different WC contents. As the WC content
increased from 0% to 24%, the proportion of dendritic crystals in the laser cladding coating continues to decrease
and the proportion of equiaxed crystals continues to increase. The average microhardness of the coating after adding
WC is higher than that of the coating without WC, and the microhardness of the laser cladding coating gradually
increases with the increase of WC content. The average friction coefficient (0.606~0.665) and wear weight loss
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(2.24~4.38 mg) of the laser cladding coating with added WC are both lower than those of the coating without WC, and
with increasing of WC content, the average friction coefficient and wear weight loss of the laser cladding coating first
decrease and then increase. The polarization curve and electrochemical impedance spectroscopy test results are
consistent, indicating that the corrosion resistance of the laser cladding coating containing WC is higher than that of
the coating without WC, and the 20% WC coating has the best corrosion resistance. The optimal amount of WC is
20%, at which point the laser cladding coating has high hardness, the best wear resistance and corrosion resistance.
Keywords: laser cladding; CoCrFeNiMo; corrosion resistance; wear resistance
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Fig.1 SEM images of CoCrFeNiMo high entropy alloy
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Fig.3 SEM images of WC enhanced high entropy alloy coating surface by laser cladding
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Fig.4 Microscopic morphologies of WC particles in WC enhanced high entropy alloy coating
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Tab.l Microhardness and wear loss of WC enhanced high

entropy alloy coatings
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Fig.6 Friction curves of WC enhanced high entropy alloy
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Fig.7 'Worn morphology of WC enhanced high entropy alloy coating by laser cladding
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Fig.8 Polarization curves of WC enhanced high entropy

alloy coatings
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Tab.2 Electrochemical parameters of WC enhanced high

entropy alloy coatings
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Fig.9 Electrochemical impedance spectra of WC enhanced

high entropy alloy coatings
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