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Effects of Process Parameters on Coating Cohesion in Tin Electroplating with Methanesulfonate
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Abstract: The extents of different parameters’ impact on cohesion between coating and substrate were examined by

orthogonal experiments and range analysis. The relationship between each parameter and cohesion was studied by

single factor experiments and the optimum technological parameters were obtained. The results show that the

optimum technological parameters were as follows: cathodic current density 3 A/dm’, bulk concentration of

methanesulfonate 45 mlL/L, bulk concentration of additive 45 ml/L, mass concentration of Sn*" 15 g/L and

electroplating temperature 35 C.
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Tab. 1 Factors and levels of orthogonal experiment

r A/(geL™H B/(mL+L™") C/C D/(mL+L7") E/(A+dm™?)
1 10 35 15 35 1
2 15 45 25 45 3
3 20 99 35 99 b)
4 25 65 45 65 7
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Fig. 1 Experimental principle diagram
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Tab. 2 Orthogonal experiment result and range analysis

Hpe A B C D E  Jiki/mg
1 1 1 1 1 1 8.71
2 1 2 2 2 2 9.03
3 1 3 3 3 3 16.79
4 1 4 4 1 4 26. 86
5 2 1 2 3 4 18.33
6 2 2 1 4 3 14,07
7 2 3 4 1 2 9.34
8 2 4 3 2 1 8.87
9 3 1 3 4 2 15. 34
10 3 2 4 3 1 9.01
11 3 3 1 2 4 17.12
12 3 4 2 1 3 19. 81
13 4 1 4 2 3 16.77
14 4 2 3 1 4 18.23
15 4 3 2 4 1 16.73
16 4 4 1 3 2 19. 45

W1 15348 14.788  14.838  14.023  10.830
W2 12,653 12,585 15,975 12,948 13.290
B3 15320 14.995  14.808  15.895  16.860
WfE4 17795 18,748 15,495 18,250  20.135
thz 5142 6,163  1.167 5,302 9.305
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Fig. 3 Surface morphology of tinplate at different current densities
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Fig. 8 Surface morphology of tinplate with different process paramenters after cohesion test
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