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Corrosion Resistance of Painted Zinc Plated Steel in Sodium
Chloride Solution
Sakae FUJITA, Yoshiaki SHIMIZU and fwao MATSUSHIMA
synopsis:

A series of immersion tests were carried out by using coupled samples to accelerate deterioration of
painted specimens in 5%NaCl solution. Coupled samples consisted of two electrically conected pieces as
electrodes. One was a painted specimen and the other was unpainted. The time dependence of galvanic
current on coupled samples coresponded to the accumulation of alkali in the underfilm solution of painted
specimens. Adhesion strength correlated to the amount of galvanic current. The corrosion resistance of
painted specimens(Rt) in 5%NaCl can be calculated from the frequency response of AC-impedance
measurements. The effects of chemical conversion coating against underfilm corrosion were also analyzed

by electrochemical techniques.
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Table 1. Test specimens.
Sign Coated substratum t Specification ’ Paint
CRS Cold rolled steel Al-killed (0.8 mm?)
GZ Hot dipped galvanized steel Coating weight (140 g/m2) Clear epoxy
GZA Hot dipped galvannealed steel Coating weight ( 60 g/m2)
CRS* Cold rolled steel Al-killed (0.8 mm?)
CRS* (©) Cold rolled steel with C.
Cationic elctrodeposited paint
GZA* Hot dipped galvannealed steel Coating weight ( 60 g/m?)
GZA* (C) Hot dipped galvannealed steel with C.

C: Chemical conversion coating
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Fig. 1. Electrolytic cell used for measuring
galvanic current and open cireuit potential of
painted specimens.
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Fig. 2. Schematic diagram of AC impedance
measurement.
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Cy : Capacitance of paint film, Cy; : Double layer capacitance,
R;: Film resistance, R,;: Corrosion resistance of painted
specimens, R, : Solution resistance

Fig. 3. Equivalent circuit of painted specimens.
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Fig. 4. Disbonded area (percentage) of painted
galvanized steel in 59,NaCl solution.
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Fig. 5. Disbonded area(percentage) of painted

specimens in 59, NaCl solution.
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Fig. 6. Galvanic current between couple specimens
in 59,NaCl solution.
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Fig. 7. Relationship between disbonded area
(percentage) and quantity of electricity passed.
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Fig. 8. Bode-plot for painted specimens just after
immersed in 59;NaCl solution.
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Fig. 9. Bode-plot for painted specimens immersed
in 59%4NaCl solution for 200 h.
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¥ig. 10. Corrosion resistance of painted specimens
(R;) in 59,NaCl solution.
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Fig. 11. Open circuit potential of painted
specimens in 59;NaCl solution.
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Fig. 12. Galvanic current and open circuit poten-
tial of painted steel in 59;,NaCl solution.
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Fig. 13. Galvanic current and open circuit potén-
tial of painted and unpainted galvannealed steel
in 59,NaCl solution.
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Fig. 14. Bode-plot for painted specimens immersed
in 59,NaCl solution for 264 h.
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Table 2. Corrosion resistance of painted specimens.
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Fig. 15. Relationship between rate of disbond and

galvanic current of coupled specimens in 59;,NaCl
solution.
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