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Effect of current density on properties of mixed
cyanide-free silver plating system

Liu Xingcen, Li Hansong, Gao Weize®, Sun Jingyao, Sun Zhongyao, Qu Jun
(School of Mechanical and Electrical Engineering, Nanjing University of Aeronautics
and Astronautics, Nanjing 320100, China)

Abstract: Aiming at the harm caused by cyanide silver plating technology, a cyanide-free silver plating
formula of 5, 5-dimethyl hydantoin combined with niacin was developed on copper substrate. By
adjusting different cathode current densities, from small to large, it was set to 0.1, 0.5, 1.0, 1.5 and 2.0
A/dm?, respectively. The surface state of silver-coated copper plate was analyzed through performance
testing combined with scanning electron microscopy (SEM), X-ray diffraction analysis (XRD) and energy
dispersive spectroscopy (EDS). And the performance of the coating under different conditions was
analyzed by using an electrochemical workstation, which was used to characterize the corrosion resistance
of silver plating layer. The result showed that, when the current density was increased to 1.0 A/dm?, the
surface state of the coating was the best, and with the increase of the current density, the surface grains of
the coating were coarsened gradually from fine equiaxed crystals, and the performance of the silver
coating declined. However, the corrosion resistance of the coating reached its peak at 1.5 A/dm?.
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Fig.1 Schematic diagram of silver plating bath and device
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Tab.2 Effect of different current densities on the performance of silver plating coating in mixed system
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Fig.2 SEM images of silvered layer at different current densities
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Fig.4 High magnification SEM of silvered layer at different current densities

®3 FEEREETHEREEDH
Tab.3 EDS analysis of coatings with different current

densities
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/(A-dm™2) Ag Cu HAth o &R
12 814 | 113 7.3
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14 87.6 5.4 7.0
15 89.6 5.8 4.6
1.5 16 527 | 316 15.7
17 403 | 488 10.9
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Tab.4 Corrosion parameters of silver coatings obtained at different current densities

HHL I 25 /(A-dm ) Ecor/V(vs. SCE) log[Jeor/(A-dm™2)]
0.5 —0.115 6 ~7.48
1.0 —0.103 2 ~7.55
1.5 —0.089 7 -7.91
2.0 —0.1315 —6.93
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