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Preparation and Tribological Properties
of Electroless Plating on Copper Alloy
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Abstract: Ni-P-TiN-Re electroless coatings were prepared on copper alloy by electroless composite
plating, the effects of NH,ReO,addition and heat treatment temperature on the phase composition, mi-
crostructure, hardness and tribological properties of the electroless coatings were investigated. The re-
sults show that the surface of electroless coating with different addition of NH,ReO, before heat treat-
ment is mainly composed of CuZn phase and amorphous Ni phase. After adding different amount of
NH,ReO, into the plating bath, the cellular particles on the surface of the coating decrease and the com-
pactness of the coating is relatively improved. When the addition amount of NH,ReO, is 0, 1, 2, 3 and
4 g/L, the section thickness of the electroless coating is 11.9, 15.8, 16.2, 15.6 and 15.3 um, The wear
scar widths were 136, 148, 128, 93 and 125 um, respectively. The results show that the hardness of
the electroless coating increases with the addition of NH,ReO, , and the hardness of the coating increas-
es with the addition of NH,ReO,. When the content of NH,ReO,is 3 g/L, the width of wear scar is the

smallest and the wear scar is relatively smooth and the wear rate is relatively low. After heat treatment,
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when the temperature of NH,ReO,is 3 g/L, crystalline Ni,P phase begins to appear in the electroless

coating when the temperature rises to 400 °C. With the increase of heat treatment temperature, the mi-

crohardness of the electroless coating first increases and then decreases, and reaches the maximum val-
ue (1178 HV) at 400 °C. At this time, the electroless coating has the lowest stable friction coefficient

and wear rate, and has the best wear resistance, the wear mechanism is oxidation wear and adhesive

wear.

Keywords: copper alloy; electroless coating; microstructure; hardness; tribological properties
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