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Electrochemical Behavior of Electrodeposited Zinc-Chromium Alloys

M. S. Kim, Y. K. Cho and D. S. Ahn

Kwangyang Rolling Product Research Team, Technical Research Lab., POSCO

699- Kumho-dong, Kwangyang-city, Chonnam, 544-090, Korea

The electrochemical behavior of electrodeposited Zn-Cr alloys in 5%NaCl solu-
tion was investigated to elucidate the corrosion behavior of Zn-Cr alloy electro-
plated steel sheet. The corrosion current of Zn-Cr alloy coated layer decreases to a
large degree with increasing the Cr content in layer, but over 4.5 wt.% of Cr con-

tented, decreases to a few degree with it.

When the oxide film exists on Zn-Cr

coated layer, the corrosion current decreases with increasing the Cr content in Zn-
Cr coated layer, since the oxygen reduction in solution is retarded. And an initial
oxide film would lose the retardant ability of oxygen reduction if it is dipped for
30 minutes in 5%NaCl solution because it is unstable in the solution. But after
dried in air at room temperature for 10 minutes, it is recovered. In case of drying
Zn-Cr alloy coated steel sheet in air after salt spray test, the anodic reaction of it
is suppressed with increasing Cr content in deposit due to the formation of the

fine oxide film on it.
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Table 1. Bath composition and plating conditions
for Zn-Cr alloy electroplating.

Plating condition
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Fig. 2 Effect of Cr content in Zn-Cr alloy electro-

deposited layer on corrosion potential
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Fig. 3 Relationship betweem corrosion current
density obtained from polarization curves and Cr
content in deposit
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Fig. 4 Relationship between corrosion current den-
sity obtained from the amount of dissolved metal
and Cr content in deposit
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Fig. 5 Cathodic polarization curves for Zn-12% Cr

alloy electrodeposited layer in opened and
deaerated 5%NaCl solutions
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Fig. 6 Effect of immersion time in 5%NaC! solu-
tion on cathodic polarization curve of Zn-12%Cr
alloy electrodeposited layer
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Fig. 7 Effect of drying time on cathodic polariza-
tion curve of Zn-12% Cr alloy electrodeposited
layer in 5%NaCi solution
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Fig. 8 Anodic polarization curves of Zn-Cr alloy
electrodeposited layer in 5%NaCl solution after
salt spray test
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