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Electrochemical Study on Under-film Corrosion Mechanism
of Zn and Zn-Fe Alloy Coatings

Kimitaka HAYASHI Yoichi 110, Chuichi KATO and Yasuhiko MiYOsHI

Synopsis :

In order to elucidate the correlation between the durability of coating against chlorine penetration and
the composition of Zn-Fe alloy coating, the corrosion mechanism of coating at under-film corrosion tip was
investigated. '

The measurement of couple initial current as original method was devised for the purpose of simulating
the reaction of coating corrosion. The couple initial current corresponds to the charge transfer controlled
corrosion rate of the coating. :

- The couple initial current with equivalent two coated steel sheets gradually increases with the increase of
Fe content of coating, while the couple initial current with coated and cold rolled steel sheets abruptly
decreases with the increase of that.

" " Furthermore, the better correlation between couple initial current with equivalent two coated steel sheets
and under-film corrosxon distance after atmospheric exposure test on Zn-Fe alloy coated steel sheets was
: recognized.

On the basis of the knowledge obtained by the laboratory investigation, it was concluded that i)under-
film corrosion of Zn and Zn-Fe alloy coatings in atmospheric exposure environment proceeds by charge
transfer controlled mechanism and ii) corrosion of Zn-Fe alloy coatings is controlled by corrosion cell on
coating iii)corrosion of Zn coating is controlled by corrosion cell between coating and iron substrate.

Key words : couple initial current; under-film corrosion; Zn and Zn-Fe alloy coatings; chlorine
penetration ; charge transfer controlled corrosion; corrosion distance ; corrosion cell on coating; corrosion
cell between coating and iron substrate.
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Table 1. Materials used for measurement.
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9.99 Zn-Fe (9.99wt% )

14 .41 Zn-Fe (14.41wt%)

36.38 Zn-Fe (36.38wt% )

51.49 Zn-Fe (51.49wt%)

64.23 Zn-Fe (64.23 wt% )
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"Fig. 1. Couple current measurement.
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Fig. 2. Relation between Cl penetration and
composition of Zn-Fe electrodeposits after 6
months of weathering test®.
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Fig. 5. Time dependence of couple current.
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Fig. 6. Time dependence of couple potential.
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Fig. 17. Under-film corrosion mechanism
of Zn-Fe alloy coated steel sheet.
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