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Corrosion Behavior of Zn-Al-Mg Alloy Coated Steel Exposed to Residential Water
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The objective of this study was to evaluate corrosion resistance of Zn-Al-Mg alloy coated steel in resi-
dential water with trace quantities of CI". Comparative evaluations were performed using two commercial
coated steel products, GI and Galvalume, as reference samples. Examination of corrosion morphology and
measurement of weight loss revealed that the Zn-Al-Mg alloy coated steel exhibited higher corrosion resis-
tance than reference samples. This finding suggests that the alloy coated steel possesses long-term corro-
sion resistance not only in highly CI" concentrated environments such as seawater, but also in environments
with extremely low levels of CI" found in residential water. The primary factor contributing to the superior
corrosion resistance of the Zn-Al-Mg alloy coated steel in residential water is the formation of an inhib-
iting corrosion product composed primarily of two phases: Zny(OH),(CO,), and Zn(OH),CL,-H,0. The
preferential dissolution of Mg from the corroded coating layer can increase alkalinity, which might
enhance the thermodynamical stability of Zn(OH),(CO,),.
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Fig. 1. Cross-section observation of three coated steels: (a) PosMAC, (b) GI, and (c) Galvalume
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(@)

Immersion 2,000h
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Fig. 2. Cross-sectional optical microscopic images of three coated steels after immersion tests in tap water for (a) 2,000 h and

(b) 4,000 h
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Fig. 3 Surface view and weight loss of three coated steels after immersion test in tap water for 1000 h, 2000 h and 4000 h
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Fig. 4 Surface morphology of three coated steels after immersion test in tap water for 2000 h and 4000 h, showing the corrosion

products observed by FE-SEM
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Fig. 5. XRD patterns of three coated steels after immersion
test in tap water for 4000 h
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