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Effect of Silica in Organic Coating on Corrosion Behavior of Galvanized Steel

Shigeaki MiYAUCHI, Hidekazu ID0, Koki IKEDA, Tadashige NAKAMOTO, Tomio KAJTA and Masashi IMAHORI

Synopsis : The behaviors of colloidal silica in organic coating on galvanized steel were studied in viewpoints of corrosion resistance. The samples coat-

ed with polyolefin resin including colloidal silica showed better corrosion resistance than that coated with resin only. Anodic polarization re-

sistance showed a good relationship with corrosion resistance, and this was improved as colloidal silica increased in quantity or decreased in

size. On the other hand, cathodic current density showed not so good correlations. The corrosion potentials of samples coated with resin in-

cluding colloidal silica dropped once and then rose. On the other hand, those of the samples with only resin coat continue to decline. Col-

loidal silica in organic coating dissolves in water, and solubility also increased in quantity, as their particles decreased in diameter or pH rose

above 8. At the pH below 4, colloidal silica did not dissolve at all. Some evidences to suggest the dissolution of silica in cathodic region and

deposit on anodic site on zinc surface could be obtained, and the improvement of corrosion resistance seems to cause the film formation on

anodic site.
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Table 1. Size and Shapes of colloidal silica.

Type A B C
Average diameter [nm] 10~20 4~6 (~200)
Shapes sphere sphere chain

ERG 14454 A 30 B2 Es 14410 A 21 H2H (Received on Apr. 30, 2002; Accepted on Oct. 21, 2002)
% (BR) *hE BUGRAT AT ZEAT (Materials Research Lab., Kobe Steel, Ltd., 1-5-5 Takatsukadai Nishi-ku Kobe 651-2271)
%2 (Bk) 2 ~UL 2 BHFE AT A S AR P4 25 238 (Material Evaluation Div., Technology Group, KOBELCO Research Institute, Inc.)
* 3 (Bk) R USRI 1| BLek AT 15 #fiAF 22 & ~ & — (Research & Development Lab., Kakogawa Works, Kobe Steel, Ltd.)
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Fig. 5. Time dependence of corrosion potentials of resin coated EG.
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