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Influence of Composition of Phosphate Solution on Corrosion Resistance of
Electrodeposition Painted Hot-dip Galvanizing Steel Sheet

Shin Ueno, Takeshi Shimizu

Synopsis :

An influence of the Ni, Mn ion concentration in a phosphate solution on the under-film corrosion resistance of an electrodeposition
painted hot-dip galvanized steel sheet (GI) was examined in comparison with an electrodeposition painted hot-dip galvannealed steel sheet
(GA). Obtained results are as follows:

(1) The under-film corrosion resistance of the electrodeposition painted GI is reduced with an increase in the Ni ion concentration and is
independent of the Mn ion concentration in the phosphate solution.

(2) In the case of using the phosphate solutions of the same Ni and Mn ion concentration, there is no significant difference in precipitated
phosphate crystals (structure, coating weight) between the GI and GA. On the other hand, the electrodeposition painted GI has the
under-film corrosion resistance which is inferior to that of the electrodeposition painted GA.

(3) A surface part of the coating layer is preferentially corroded in the tip portion of the blister of the electrodeposition painted GI.
However, such corrosion is not occurred in the electrodeposition painted GA.

(4) Ni metal is precipitated on the surface of the coating layer of the GI more than of the GA, when phosphating.

According to the results described above, it is considered that the under-film corrosion resistance of the electrodeposition painted GI is
inferior to that of the electrodeposition painted GA, because the Ni metal precipitated on the surface of the GI accelerates corrosion of the

coating layer under the electrodeposition paint film.
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Table 1 Conditions for alkaline cleaning and surface condition-
ing before phosphating
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Table 3 Concentration of Zn, Ni and Mn in phosphate solution

(g/L)
Zn Ni Mn
A 15 0 0.6
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Table 4 Conditions for treatment of Cr-free sealing
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Table5 Conditions for electrodeposition painting
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Fig.1 SEM images of surface and weight of precipitated phosphate crystals at GI and GA. (GI : Hot-dip galvanized steel sheet, GA : Hot-

dip galvannealed steel sheet)
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Table 6 Mass concentration ratio of Ni, Mn and Fe for Zn in
phosphate crystals
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Fig.2 Ratio of residual paint area after waterproof adhesion
test for electrodeposition painted specimens.
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Fig. 3 Appearance of cut-edge portion of electrodeposition painted specimens after combined cyclic corrosion test (CCT).
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Fig. 4 Maximum width of blister from cut-edge of electrodepo-
sition painted specimens after combined cyclic corrosion
test (CCT).
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Fig.5 Cross-sectional structure of the tip portion of blister from cut-edge of electrodeposition painted specimens after combined cyclic
corrosion test (CCT).
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Fig. 8 Immersion potential of GI, GA and Ni in phosphoric acid
solution. (25C, Air-saturated, pH2.8)
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Fig.9 Immersion potential of GI, GA and Ni in 5mass% NaCl
solution. (25C, Air-saturated, pH6.8)
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