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Peeling Failure of Painted Electrogalvanized Steel in Distilled Water

Minoru KITAYAMA, Yasuhiko MivosHi, Minoru YONENO,

Shigeru NAITO, Kazumi NISHIMURA and Yoichi Ito

Synopsis:

Peeling failure of painted electrogalvanized steel immersed in distilled water was investigated. The rela-
tion between paint adhesion and water content of painted film was studied in various environments.
The effects of NaCl content and dissolved oxygen in water on paint adhesion were studied. Delaminat-
ed surfaces after peeling test were analyzed by x-ray fluorescence analysis and electron probe microa-
nalysis.

It was found that;

1) Paint adhesion after distilled water immersion was the worst.

2) Paint adhesion decreases with increasing NaCl content.

3) Dissolved oxygen affects little paint adhesion.

4) The amount of phosphorus remaining on electrogalvanized steel did not vary during water immer-
sion test and was less than that on cold rolled steel.

5) There is no difference between water content of painted electrogalvanized steel and that of painted
cold rolled steel.

The peeling failure of painted electrogalvanized steel in distilled water will not be initiated by corro-
sion under the film but will occur due to delamination of paint film by higher osmotic pressure of the
dipped solution.

As the pressure under the paint film on electrogalvanized steel is thought to be the same that on cold
rolled steel, it seems that the weakness of breaking strength of conversion film or adhesion between conver-
sion film and steel surface will cause the poor paint adhesion of painted electrogalvanized steel immersed
in distilled water.
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Fig. 1. Effect of immersion time on paint adhesion of (a) Cross Hatch Test, (b) Cross
Hatch and Erichsen Test and (c) Bending Test. (Three-coat painted Cold Rolled Steel.)
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Fig. 2. Effect of immersion time and temperature
on paint hardness. (Three-coat painted Cold
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Fig. 3. Effect of water volume, temperature, paint thickness and phosphating on paint
adhesion.
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Fig. 5. Paint adhesion of three-coat painted
electro-galvanized steel in air (20°C, 709,R.H.)
after 20 day water immersion.
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Photo. 1. Exfoliated surface in cross hatch test after 20 day water immersion.
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