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Abstract

In the present study, tin-zinc alloys were coated on a cold-rolled steel sheet with variations of elec-
trolyte concentration, additives quantity and current density employing the Hull cell and circulation
cell simulator. With an addition of additives of 2ml/L, tin—zinc deposits containing 10 to 40 percent Zn
revealed a good surface appearance with weak acidic electrolytes. The organic additives suppressed
the Sn deposition rate and thus increased the zinc contents in tin-zinc coating layers. The zinc con-
tents in the tin-zinc coating layers depended almost linearly on the concentrations of metal ions of tin
and zinc. Temperature of the electrolyte affected the composition tin-zinc coating layer. However, the
concentration of complexants revealed little effectiveness. The surface morphology of tin-zinc coat-
ing showed dense tin and zinc phases with fine equiaxed grains with the high current density.
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Table 1. BElectrolyte and operating conditions for
Sn/Zn deposition.

Tin Chloride 20 ~ 30 g/L
Zinc Sulfate 20 ~ 60 g/L
Sodium Citrate 60 ~ 120 g/L
Potassium Tartarate 20 ~ 30 g/L
Aramonium Sulfate 50 ~ 80 g/L
Additives 0~4ml/L
Current Density 10 ~ 100 A/dm?
pH 4~5
Termperature 40 ~ 80°C
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Fig. 1 Schematic diagram of circulation cell with 3 electrode system for the simulation of

electroplating
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Fig. 2 Potentiodynamic polarization behavior of Sn
/Zn alloy coating in sodium citrate and pota-
ssium tartaric acid bath, (&) without additi-
ve and (b) 2.0mi/L additive.
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Fig. 6 Zinc content 1n Sn/Zn alloy coating layer
with variation of tin chloride concentration
(2ml/L additive)
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Fig. 7 Zinc content in Sn/Zn alloy coating layer
with vanation of zinc sulfate concentration
(2ml/L additive)
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Fig. 8 Zinc content In Sn/Zn alloy coating layer
with variation of potassium tartrate concen-
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Fig. 9 Zinc content in Sn/Zn alloy coating layer
with varation of sodium citrate concentra-
tion (2ml/L additive)
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/L additive)



Photo 1. SEM surface morpnology of Sn/Zn alloy coating layer with variation of current
density (50°C Temp, 2mi/L additive)
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