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An Electrochemical Study on the Corrosion Resistance Improvement of
Galvanizing Steel by Dipping to Solution with Inhibitor

Kyung-Man Moon* - Hwang-Rae Cho* - Tae-Young Kang#** - Myung-Hoon Lee#*#* - Yun-Hae Kim?

Abstract : Recently, galvanizing method is predominantly being used not only a
economical point of view but also due to it's stability and long life. For example, guard
rail of high way, all kinds of structures for ship etc. were protected with galvanizing
and demand of galvanized structural materials was being increased with more and
more. However, galvanized structures were inevitably being deteriorated with time
eventually because they were corroded with solution of galvanizing film and exfoliation
of it's film in the present severe corrosive environment. Therefore. it is necessary to
improve the corrosion resistance of the galvanizing film through various methods such
as variation of chemical composition of galvanizing bath, chromate treatment and
coating treatment.

In this study, three test specimens such as pure galvanizing, galvarium, and
chromate treatment were submerged at tap water with inhibitor addition. And the effect
of their corrosion resistance improvement was comparatively investigated with
electrochemical method. Corrosion current density of the galvanized steel was the
largest among three specimens, however, the galvarium steel showed the lowest
corrosion current density. Futhermore, these three kinds of test specimens indicated
considerably excellent corrosion resistance by dipped at tap water with inhibitor
addition. Especially, the galvanized steel showed the best effect of corrosion resistance
improvement than other test specimens.

Key words : Galvanizing(&-8°t4%#), Galvarium(Ze-E%=%). Chromate treatment(Z =
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Table 1 Chemical composition of galvanizing bath,

galvarium bath and chromate treatment
solution
1. Galvanizing bath
Chemical Composition (wt%) '{e}%
Comp.| Al | Zn |Pb| Fe | Si Cu
— Sn__ | 733
n-
0.13~ > +5
% Al Bal. 0.1 | Trace
alloy 0.3 0.07
2. Galvarium bath
Chemical Composition (wt%) '%‘e}r%
Comp.| Al Zn | Si| Fe Si. Cu.
Sn__| g3
5% | 54~ | 40~ +5
Al-Zn 58 43 22 0.5 Trace -
alloy
3.Chromate treatment solution
Total +6
S.G f Cr
Spec. | color| pH (20C) chr(ogr}lll)um (/D)
dark |1.6~|1.12~ " 15.0~
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Table 2 The Corrosion property data obtainded by
Stern-Geary method from three kinds of test
specimens with inhibitors addition or not in
sea water solution

Item icorr (A/Cﬂf) Ecorr
Specimen Stern-Geary V)
No add 2.672x10° | -1.018
Add Inhibitor 1|
7n Tmm. 10 min| 1-087x10 1.205
Add Inhibitor -0 | _
Tmm. 20 wmin| 6.782x10 1.198
No add 9.725x10° | -0.962
Add Inhibit 9
Galvarium | Tmm. 10 oo 1.875x10° | -0.917
Add Inhibitor % | o
Tmm. 20 min| 4.174x10 0.904
No add | 7.614x107 | -0.896
Add Inhibitor 9 |
Chromate [Tmm. 10 min| 1-196x10° | -0.933
Add Inhibitor s | _
Tmm. 20 min| 8:921x10 0.938
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