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Properties of Coating on TC4 Titanium Alloy by Copper Electroplating
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Abstract: As traditional cyanide copper plating process brings a serious damage to the environment, non-cy-
anide pretreatment for TC4 titanium alloy has a great research value. Adopting non-cyanide pretreatment and
sulfate plating solution, Cu coating was prepared on TC4 titanium alloy. The micro morphology, composi-
tion, bonding force and wear morphology of the coating were analyzed by scanning electron microscope and en-
ergy dispersive spectrometer. Electrochemical methods and ball-on—disc wear test were used to test the corro-
sion and wear resistance of the coating. The results showed that the Cu coating prepared with no cyanide pre-
treatment has outstanding surface morphology, thickness and binding force. After the Cu coating is prepared on
TC4 titanium alloy, the friction coefficient is reduced from 0. 520 to 0. 381. The Cu coating can improve the wear re-
sistance of the TC4 titanium alloy by reducing the friction coefficient and the mass defect. Through electrochemical
methods, the passivity phenomenon both appears on the Cu coating and the TC4 titanium alloy. The passivity
current density of the Cu coating and TC4 titanium alloy are 1 X107 A/cm”and 4 X 107° A/cm?, respectively.
Both of them have good corrosion resistance. However, the TC4 titanium alloy has a better one.
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Fig. 1 Micro—morphologies of the Cu coating on TC4 titanium alloy
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Fig. 4 Polarization curves of Cu coating and TC4 titanium

alloy
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Fig. 5 Friction coefficient curves of Cu coating and TC4

titanium alloy
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