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Corrosion Behavior of Organic Composite Coated Steel Sheet during Cyclic Corrosion Test

Shigeko SUITA, Kazuo MOCHIZUKI and Nobuyuki MORITO

Synopsis : Organic composite coated steel sheets show their excellent corrosion resistance during cyclic corrosion tests (CCT). To clarify corrosion be-
havior of these sheets, changes in corrosion products and elements of plating, chromate and organic resin layers during CCT were examined.
Formation of crystalline ZnCl, - 4Zn(OH), and superficial amorphous zinc carbonate were detected by X-ray diffraction, fourier transform in-

frared spectroscopy and Raman spectroscopy. And besides it was found by electron probe micro analysis, chemical analysis and fourier trans-

form infrared spectroscopy that the corrosion products formed on organic resin layer contained silicon as zinc silicate from silica in organic

resin layer.Consequently, weight of zinc in plating layer and silica in organic resin layer decreased, while that of nickel in plating layer,

chromium in chromate layer and carbon in organic resin layer remained constant, and the corrosion products formed on organic resin layer

contained zinc and silicon dissolved from each layer during CCT.

Key words: corrosion resistance; organic composite coated steel sheet; chromate layer; organic resin layer; silica; corrosion product; spectrum analysis;

zinc hydroxide chloride; amorphous zinc carbonate; zinc silicate.
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Fig. 1. Change in rust area of organic composite coated
steel sheet and Zn-Ni alloy electroplated steel
sheet during CCT.
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Fig. 2. Change in X-ray diffraction intensity of corrosion
products formed in CCT.
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Fig. 3. FTIR spectra of standard reagents.
(A): ZnO (B): ZnCl, - 4Zn(OH),
(C): 4Zn0OCO, - 4H,0+Zn,(CO,),(OH),
(D): Zn,Si0O, (E): S10,

§I [ Resin
AL | O ZnCl, - 4Zn(OH),
A4Zn0CO, - 4H,0 + Zng(CO3),(OH)g
[}
Q
=
s
=
=
@
=}
e
B~
@]
T ENPTNOTES SUNUPUNS EDUT PR A S SRS B SRT SU SR S S
4000 3000 2000 1500 1000

Wave numbers / cm’!

Fig. 4. Micro FTIR spectrum of organic composite coated
steel sheet after 24 cycles of CCT.
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Fig. 5. PAS FTIR spectra of organic composite coated
steel sheets before and after CCT.
(a): Before CCT

(b): After 24 cycles of CCT
(c): After 102 cycles of CCT
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Fig. 6. Raman spectra of standard reagents and organic
composite coated steel sheets after CCT.
(A): ZnO (B): ZnCl, - 4Zn(OH),
(C): 4Zn0OCO, - 4H,0+Zn4(CO;),(OH),
(a): After 51 cycles of CCT
(b): After 153 cycles of CCT
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Fig. 7. Si, Cl, Zn, Cr and SE images with EPMA of cross section of organic composite coated steel sheet before CCT.
(a): Si(b): Cl(c): Zn (d): Cr (¢): SE

Fig. 8. Si, Cl, Zn, Cr and SE images with EPMA of cross section of organic composite coated steel sheet after 24 cycles of CCT.
(a): Si(b): Cl(c): Zn (d): Cr (e): SE
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Fig. 9. Si, Cl, Zn, Cr and SE images with EPMA of cross section of organic composite coated steel sheet after 102 cycles of CCT.
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Fig. 10. Changes in weight of Zn, Ni, Cr, C and SiO, of
organic composite coated steel sheets during
CCT.
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Fig. 11. Change of Si weight as SiO, in white rust formed
in CCT.
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Fig. 12. Change of Zn weight in white rust formed in
CCT.
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Fig. 13. FTIR spectrum of white rust formed in CCT.
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steel sheets during CCT.
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