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Non-Cyanide Electroplating of Gold-Copper-Nickel Alloy on Surface of Copper Base

LIU Jian, CHEN Zhiquan, WANG Zhao
(Sino-Platinum Metals Co. Ltd., Kunming 650106, China)

Abstract: The sulfite system was used to electroplating Au-Cu-Ni alloy on the surface of copper base
materials. The relationship between the concentration of copper and nickel in the plating bath and the
composition of the coating was studied. The results showed that the concentration of copper and nickel in
the Au-Cu-Ni alloy coating increases with their concentrations in the plating bath. When the concentration
of gold, copper and nickel is 20, 0.7 and 3.5 g/L, respectively, the obtained Au-10.35Cu-2.50Ni alloy
coating had a microhardness (HV0s) of 297 and a resistivity of 1.84. The coating was bright and dense,

and it had good corrosion resistance. The wear amount is small, and the variation of contact resistance is

small, so the coating can meet the requirements of high conductivity sliding electrical connector.
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Tab.1 Compositions of Au-Cu-Ni alloy electroplating bathes

% AR %A ZH
Au DL AR h 7 2 A 20 g/L
Cu PL EDTA #h7E0mA 0.4~0.7 g/L
Ni DL EDTA #h7EnA 1.0~3.5 g/L

Na,SO0; 100~20 g/L
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Tab.2 The concentrations of Au, Cu and Ni in electroplating
bathes and the composition of electrodeposited coatings
PR /(g/L) BRI 1%
p(Au)  p(Cu)  p(Ni)  @(Au)  o(Cu)  o(Ni)
1* 20 0.3 1.0 96.21 3.38 0.41
2" 20 0.4 1.3 93.10 6.48 0.42
3 20 0.5 1.6 92.00 7.56 0.44
4" 20 0.6 23 91.69 7.64 0.67
5 20 07 35 8715 1035 250
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Tab.3 Microharness of different electrodeposited coating

samples

95 WEEE HV 025
¥ Au-3.38Cu-0.41Ni 233
2" Au-6.48Cu-0.42Ni 245
3* Au-7.56Cu-0.44Ni 273
4* Au-7.64Cu-0.67Ni 287
5* Au-10.35Cu-2.5Ni 297
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Tab.4 Microhardness of gold alloy electrodeposited coatings!®

ﬁ il HVj 025
4 Au <100
Au-(0.2~0.3)Cu 150~200
Au-(0.2~0.3)Co 150~200
Au-23Cu-2Cd 360~387
Au-10.35Cu-2.5Ni(5%) 297
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Tab.5 Resistivities of some Au alloy electrodeposited coatings!®

JEST HLFH 2 (p)/(uQ-cm)
Cu 1.724
4fi Au 1.79
Au-0.2Ag 1.79
Au-10.35Cu-2.5Ni (5%) 1.84
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Tab.6 Wear amount of Au-10.35Cu-2.5Ni coatings

a5 I 2 3" 4"
BEfiE/mg  0.12 0.13 0.31 0.29
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