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Corrosion Resistance of Hot Dip Zn—Mg Galvanized Steel Sheet

Kazumi NISHIMURA, Hidetoshi SHINDO, Hiromasa NoMURA and Kenji KATOH

Synopsis : Hot dip Zn—Mg galvanized steel sheet having excellent corrosion resistance was developed aiming to elongate the life time of hot-dip galva-

nized steel sheet. This pre-coated steel sheet also revealed the customers cost down due to the reduction of post-dip galvanized process. It has

excellent corrosion performance in various corrosion tests and atmospheric exposure tests especially improves corrosion resistance in salt

damaged area, which are problematic now. And, it has superior sliding abrasion in forming due to the relative high surface hardness. There-

fore, this coated steel sheet has a promising future as a environmentally-harmonizing and resource-saving coated steel sheet. The microstruc-

ture and corrosion behavior of hot dip Zn-Mg galvanized steel sheet were also investigated by some surface analysis, corrosion tests and

electrochemical methods. The corrosion products of Zn—Mg were more compact and stable than that of Zn. For instance, in the case of test

environment containing relative high Cl, ZnCl,-4Zn(OH), formed on Zn-Mg coatings was very stable for a long time. Especially, cathodic

reaction (oxygen reduction reaction) was restricted according to the polarization curve.
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Fig. 1. Surface properties of Zn-Mg coating.
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Fig. 2. Surface hardness of Zn—Mg coated layer. (Al 0.2%,
coating mass 60 g/m?)
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Fig. 5. TEM analysis of Mg concentrated layer near grain
boundary in Zn-Mg coated layer. (Mg 0.5%, Al
0.2%)
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Fig. 6. Corrosion resistance of vaMgZ coated steel sheets
in CCT. (Coating mass 135 g/m?)
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Fig. 8. Corrosion resistance of cut edge of specimens after

JASO-CCT 150 cycles. (Thickness of substrate 3.2
mm)
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Fig. 9. SEM images of corrosion product formed on specimensafter CCT 5 cycles.
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Fig. 10. Residual Zn and Zn corrosion products after
CCTS5 cycles.
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Fig. 11. Residual Zn and Zn corrosion products after 10

months of atmospheric exposure test with salt
spray.
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Fig. 13. Time dependence of corrosion potential.
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Fig. 14. Polarization curves of specimens after CCT 5 cy-
cles.
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Fig. 16. Corrosion rate of specimens in atmospheric expo-
sure tests in Okinawa and Hirohata.
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