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Hardness and friction and wear property of Cu-WC composite coating on
titanium alloy prepared by pulse electrodeposition
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Abstract: Cu-WC composite coating was prepared on titanium alloy by pulse electrodeposition in order
to effectively improve the friction and wear property of titanium alloy, and the effect of average current
density or pulse duty cycle on the microstructure, content of WC particles, hardness and friction and
wear property of the composite coating was investigated respectively. The results show that the Cu-WC
composite coating electrodeposited under the condition of average current density 1.5 A/dm* and pulse
duty cycle 20% has compact structure with the content of WC particles close to 2.4%, and the hardness
reaches 240.4 HV, which is twice the hardness of pure Cu coating. Moreover, the Cu-WC composite
coating possesses good friction and wear property, and the average friction coefficient is about 38%
lower than that of pure Cu coating. Appropriately increasing the average current density (0.5 —
1.5 A/dm*) or the pulse duty cycle (10-20%) can urge more WC particles participate in the electrodepo-
sition process, which plays a significant role in refining grains and strengthening dispersion, and

promote the formation of dense Cu-WC composite coating that shows high hardness and good friction
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and wear resistance.
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Fig.1 Microstructure of WC particles, titanium alloy, pure Cu coating and different Cu-WC composite

coatings electrodeposited by changing average current density
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Fig.2 Microstructure of different Cu-WC composite coatings electrodeposited by changing pulse duty cycle
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Fig.3 XRD pattern of Cu-WC composite coating
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Fig.10 Morphology of surface wear of titanium alloy, pure Cu coating and Cu-WC composite coating
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