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To understand effects of cooling rates of coating layer on microstructures and corrosion behaviors of hot-
dip alloy coated steel sheets (Zn-5%Al1-2%Mg) in a neutral aqueous condition with chloride ion, a range of
experimental and analytical methods were used in this study. Results showed that a faster cooling rate
during solidification decreased the fraction of primary Zn, and increased the fraction of Zn-Al phase. In
addition, interlamellar spacing became refined under a faster cooling rate. These modifications of the coat-
ing structure had higher open circuit potentials (OCP) with smaller anodic and cathodic current densities in
the electrochemical potentiodynamic polarization. Surface analyses after a salt spray test showed that the
increase in the Zn-Al phase in the coating formed under a faster cooling rate might have contributed to the
formation of simonkolleite (Zn,(OH){Cl,-H,0) and hydrotalcite (ZnAl,(OH),Cl,-H,O) with a protective
nature on the corroded outer surface, thus delaying the formation of red rust.
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Table 1. Conditions of salt spray test in reference to KS D
9502

Test parameters Specification

Concentration by mass of NaCl (g/L) 50+5
pH value 6.5t07.2
Temperature in spray cabinet (°C) 35+2

Spray quantity (mL/80 cm*/h) 1.5+0.5
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EFFECTS OF COOLING RATES OF COATING LAYER ON MICROSTRUCTURES AND CORROSION BEHAVIORS OF ZN-AL-MG
ALLOY COATED STEEL SHEETS
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Fig. 2. Cross sectional views showing the microstructures
Zn-5%AI1-2%Mg alloy coated steel sheets, observed by FE-
SEM: (a) Natural Cooling; (b) Air Spray; (c) Water Spray
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Fig. 3. Area fractions of Zn primary, Zn-Al, and binary and ternary eutectic phases in the coating layers of Zn-5%Al-2%Mg

alloy coated steel sheets, measured by an image analyzer
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Fig. 5. Potentiodynamic polarization curves of Zn-5%Al-2% Mg alloy coated steel sheets with different cooling rates of coating
layer: (a) Anodic polarization curves of the sample; (b) Cathodic polarization curves of the sample obtained after SST for 6 h
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Fig. 7. FT-IR patterns and OM images of Zn-
5%Al-2%Mg alloy coated steel sheets with
different cooling rates of coating layer, examined
after SST for 24h: (a) Natural cooling; (b) Air
Spray; (c) Water spray
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