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Behavior of Under-film Corrosion on Zn and Zn-Feé

Alloy Coating in Salt Spray Environment

Kimitaka HAYASHI, Yoichi ITo and Yasuhiko MIYOSHI

Synopsis :

The observation and analysis have been carried out at under-film corrosion tip of Zn and Zn-Fe al]oy
coated steel sheets after salt spray test.

It has been attempted to investigate the coating corrosion mechanism with electrochemical method and to
elucidate the correlation between the durability of coating against chlorine penetration and the composition
of Zn-Fe alloy coating.

As a result, following five conclusions have been obtained.

(D Corrosion of coated steel sheets proceeds by coating-precedence corrosion mechanism.

(@ Initial corrosion product of coating is chloride of zinc.

® Durability of coating against chlorine penetration is mainly due to coating itself corrosion resistance.

@® Coating corrosion under paint proceeds by charge transfer controlled corrosion mechanism.

®) Coating corrosion is mainly due to contribution of corrosion current by way of micro circuit between
coating and iron substrate.

Key words : under-film corrosion; durability of coating against chlorine penetration; coating-precedence

corrosion mechanism; charge transfer controlled corrosion mechanism; micro circuit between coating and

iron substrate.
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Table 1. Materials used for measurement.

Symbol Material
Zn, 0 Zn-Fe (0%) coating
9.99 Zn-Fe (9.99%)
14.41 Zn-Fe (14.41%)
21.40 Zn-Fe (21.40%)
36.38 Zn-Fe (36.38% )
51.49 Zn-Fe (51.49%)
64.23 Zn-Fe (64.23%)
CR, 100 Cold rolled steel

Cross Scribe

C—~ED(20¢m) \

Zinc | \

phosphate
Zn, Zn—Fe alloy
Coating
|4
Substrate
150 35
' 35
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Fig. 1. Sample structure.
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Fig. 2. Couple current
Stationary Solution measurement.
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Photo. 1. Cross section of ED-painted Zn coated (20 g-m %) steel sheet after

SST (3 weeks).
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Photo. 2. Cross section of ED-painted Zn-Fe alloy coated (40g'm ?) steel

sheet after SST (3 weeks).
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Photo. 3. SE image and EPMA map of the cross section of ED-painted Zn coated steel sheet

after SST.
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Fig. 3. Relation between average width of paint
exfoliation and Fe content (SST6w). :
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Photo. 4. SE image and EPMA map of the cross section of ED-painted Zn-Fe alloy coated steel

sheet after SST.
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Fig. 4. Coating corrosion microcell.
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Fig. 7. Relation between couple initial current
and average width of paint exfoliation (SST6w).
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Fig. 8. Relation between couple initial current
and average width of paint exfoliation (SST6w).
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