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Abstract

Magnesium is one of the lightest metals, and magnesium alloys have excellent physical and mechanical
properties such as high stiffness/weight ratios, good castability, good vibration and shock absorption. However
their poor corrosion resistance, wear resistance, hardness and so on, have limited their application. To improve
these defects, many techniques are developed. Micro arc oxidation(MAO) is a one of the surface treatments
under anodic oxidation in which ceramic coating is directly formed on the surface of magnesium alloy. In
this study, the characteristics of anodic film were examined after coating the AZ31B magnesium alloy through
the MAO process. MAO was carried out in potassium hydroxide, potassium fluoride, and various concentration
of sodium silicate in electrolyte. The morphology and chemical composition of the coating layer were char-
acterized by SEM, XRD, EPMA and EDS. The hardness of anodic films was measured by micro-vickers
hardness tester. As a result, the morphology and composition of anodic film were changed by concentration
of sodium silicate. Thickness and Si composition of anodic film was increased with increasing concentration
of sodium silicate in electrolyte. The hardness of anodic film was highly increased when the concentration

of sodium silicate was above 40 g/l in electrolyte.
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Table 1. Chemical composition of AZ31B Mg alloy
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Fig. 1. Schematic diagram of MAO system.
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Fig. 2. Photo image of anodic oxide film of AZ31B magnesium alloy at 40 mA/cm® at 15 min in terms of Na,SiO,
concentration (a) 0 g//, (b) 5g/l, (c) 10 g/l, (d) 20 g/l, (e) 40 g/l, (f) 80 g/l.
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Fig. 4. SEM images of anodic oxide film of AZ31B magnesium alloy at 40 mA/cm? at 15 min in terms of Na,SiO;
concentration (a) 5 g/l, (b) 10 g/l, (c) 20 g/l, (d) 40 g/l, (e) 80 gll.
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Fig. 5. Cross-section micrographs of AZ31B Mg alloy after anodizing in 10 g// KOH+4 g/l KF with various concentrations
of Na,SiO;: (a) 5 g/l, (b) 10 g/l, (c) 20 g/l, (d) 40 g/l, (e) 80 g/l.
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element with various concentrations of Na,SiO,
by EDS analysis.
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Fig. 8. X-ray diffraction of anodized AZ31B Mg alloy in
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EPMA analysis of cross-section for anodized AZ31B Mg alloy (a) Na,SiO; 10 g//, (b) Na,SiO; 40 g/l.
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