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Study on thickness inhomogeneity of winding-plating copper layer on
316L stainless steel strip

Liu Xiaodong, Zhu Qingqing, Li Xiaoxiao, Zhou Zhaoqi, He Kang, Wang Zhenwei’
(School of Chemical and Environmental Engineering, Shanghai Institute of Technology, Shanghai
201418, China)

Abstract: 316L stainless steel strips were winding-plated with acid copper solution after degreasing,
co-tank activation and nickel pre-plating. The morphology and thickness characteristics of copper layer
were investigated with changing electrode distance, current density and profile anode. The results show
that the thickness of copper coating decreases with the increase of electrode distance and fluctuates
cyclically as two copper anode plates are placed at the two sides. The influencing factors of coating
thickness uniformity are as follows: anode shape > electrode distance > current density. The optimized
parameters of the copper winding-plating process are as follows: pre-nickel electrode distance of 3 cm,
double nickel plate anode, current density of 2 A/dm’, temperature of 40 °C; copper electrode distance
of 3 cm, double profiled anode of phosphor copper anode, current density of 2 A/dm’, room tempera-
ture. At 20 min for copper plating, the coating thickness range and standard deviation are 8.06 um and
1.61 pm, which are much lower than 37.42 um and 8.27 pm before improvement.
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Fig.1 Electroplating hanger and placement diagrams
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Fig.3 Metallographic pictures of the sample after grinding and polishing
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Fig.6 Thickness distribution of winding mode copper
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Fig.8 Stereograms of thickness distribution of copper layer
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Fig.10 Metallographic micrographs of the copper layers
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