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Effect of Environmental Cation Species on Corrosion near Shear Cut Edge of 55%AI1-Zn Alloy Coated Steel Sheet

Masamitsu MATSUMOTO, Nobuhiro OKADA, Katsuhiro NISHIHARA, Masanari KiMoTO and Takeo KubDo

Synopsis : Hot-dip 55%Al-Zn alloy coated steel sheet has superior corrosion resistance both on flat panel and near shear cut edge in various atmospher-
ic environments. However, the corrosion often occurs near the shear cut edge in continuous wet conditions, for example, NaCl solution spray
test (SST, JIS Z2371), and it has been explained by galvanic model. In this paper, it is clarified that the corrosion near shear cut edge is sup-
pressed by artificial sea water and its second ingredient, MgCl,.

To make clear the corrosion mechanisms on MgCl, suppression of the corrosion near shear cut edge, the measurement of cathodic polar-
ization curve on the Fe electrode after the corrosion test using a AZ/Fe/AZ galvanic electrode, the estimation of corrosion products by nu-
merical analysis in consideration of the substances migration and the precipitation reactions, and the analysis of corrosion products by FT-IR
spectroscopy were conducted. As a result, in the galvanic condition, it is clarified that Mg(OH), precipitates on the Fe exposed on the cut
edge. Moreover, the corrosion near shear cut edge is suppressed by the effect of the cathodic reaction suppression of Mg(OH),.

Key words: 55%Al-Zn alloy coating; corrosion resistance near shear cut edge; galvanic corrosion; environmental cation; numerical analysis; FT-IR spec-

troscopy.
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Fig. 1. Shape of specimen.
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Fig. 2. Shape of galvanic electrode.
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Table 1. Values of ion mobilities and diffusion coefficients.

lon Mobility Diffusion Coefficient
p/mvist D /m%"
H* 3.76x 102 9.31x10°
OH 2.12x107? 526%x10°
cr 8.20%x 107" 2.03x 10
zZn? 2.85x 10713 7.10%x 107
Fe?* 2.90%10™ 7.20% 1070
Na* 5.38x 107" 1.33x10°
Mg?* 570x107" 7.06 x 1070
0, - 1.90x10°®

Table 2. Reactions in numerical analysis.

Reaction Equilibrium constant | Ref.
H20 <> H" +OH" K =18x107"°
o)
Zn”+§Cl‘+§0H’ H%ZnClz~4Zn(OH)z\L Kp=10"" 14)
Zn*' +20H" ¢ Zn(OH): 4 Kop=1077 14)
Fe’* +20H™ <> Fe(OH): Ko=44x10"7 15)
Mg?" +20H" ¢ Mg(OH): | Ky =4.6x107" 15)
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Fig. 3. Schematic diagram of numerical analysis condi-
tion.
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Fig. 4. Corrosion rate of flat panel specimen in NaCl and

MgCl, solution spray tests.
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tests.
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Fig. 8. Cathodic polarization curves on Fe electrode in
0.85M-NaCl and 0.425 M-MgCl, solutions.
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Fig. 9. Cathodic polarization curves on Fe electrode after
0.85 M-NaCl solution spray test.
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EEND,
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Fig. 12. IR spectra of corrosion products on Fe surface
and reference materials. (a) Galvanic specimen in
0.85 M-NaCl, (b) Galvanic specimen in 0.425 M-
MgCl,, (c) Fe in 0.425M-MgCl,, (d) Mg(OH),,
(e) Zn(OH),, (f) a-FeOOH and (g) y-FeOOH.
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