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Corrosion Resistance at the Cut Edge Portion of Pre-Painted Hot-dip Zn-6%Al-3%Mg Alloy Coated Steel Sheet

Synopsis:

Katsumi Owa, Shinji Takaoka, Koichiro Ueda

Corrosion behavior at the cut edge portion of pre-painted hot-dip Zn-6%Al-3%Mg alloy coated steel sheet (pre-painted ZAM) have been

investigated, in comparison with pre-painted hot-dip Zn-0.2%Al alloy coated steel sheet (pre-painted GI).

Under various accelerated corrosion tests and atmospheric exposure test, the largest width of the edge creep and incidence of red rust

of pre-painted ZAM were smaller than those of pre-painted GI.

The cut edge surface of pre-painted ZAM was covered with corrosion products, which had a dense structure and contained no ZnO.

It is considered that corrosion product formed on the cut edge surface of pre-painted ZAM suppress cathodic reaction at the area of

exposed bare steel, then corrosion reaction of coating alloy is suppressed. As a result, pre-painted ZAM possesses superior corrosion

resistance at the cut edge portion.
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Table1 Conditions for accelerated corrosion test
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Fig.3 Changes in the largest width of the edge creep of

specimens under salt-spray-test.
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Fig.4 Appearance and cross-sectional structure of the cut edge portion after salt-spray-test for 960h.
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Fig.5 Changes in the largest width of the edge creep of

specimens under humidity-cabinet-test.
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Fig.6 Changes in the incidence of red rust of specimens

under humidity-cabinet-test.
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Fig.7 Appearance and cross-sectional structure of the cut edge portion after humidity-cabinet-test for 960h.
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Fig.8 Changes in the largest width of the edge creep of

specimens under combined-cyclic-corrosion-test.
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Fig.9 Changes in the incidence of red rust of specimens

under combined-cyclic-corrosion-test.
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Fig.10 Appearance of the specimens after combined-cyclic-corrosion-test for 360 cycles.
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Fig.11 Morphologies of corrosion products formed on the cut edge of specimens after salt-spray-test and

humidity-cabinet-test for 240h.
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Fig.12 X-ray diffraction patterns of corrosion products formed on the cut edge of specimens after salt-

spray-test and humidity-cabinet-test for 240h.
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cabinet-test for 24h.
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Fig.14 Distribution of elements on the cut edge surface of specimens after combined-cyclic-corrosion-test

for 1 cycle and 10 cycles.
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Fig.15 Changes in the largest width of the edge creep of
specimens under the atmospheric exposure test in

Okinawa.
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under the atmospheric exposure test in Okinawa.
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cut edge of specimens after atmospheric exposure
for 8 days.
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Fig.18 Distribution of elements on the cut edge surface of

specimens after atmospheric exposure for 8 days.
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