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Preparation and characterization of micro-arc oxidation films on Al-Mg
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Abstract: Micro-arc oxidation films with silver white, light brown or dark brown color were prepared on the surface
of Al-Mg alloy by adding potassium permanganate with different concentrations into the silicate electrolyte. Effects
of potassium permanganate concentration on the microstructure, thickness and corrosion resistance of micro-arc
oxidation films were investigated. The fundamental cause of different colors of micro-arc oxidation films were
clarified by analyzing the surface composition. The results show that with increasing of potassium permanganate
concentration from 0 to 3.0 g/L, the morphological transitions from a rough and porous structure to relatively smooth
and porous one. Ultimately it exhibits localized protrusions with the reduced number of pores but increased pore
size. The thickness of micro-arc oxidation films shows a trend of gradually increasing and then decreasing, while
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the corrosion resistance first improves and then deteriorates. The micro-arc oxidation film prepared at a potassium
permanganate concentration of 1.0 g/L presents a light brown color with relatively uniform hue and a thickness of
approximately 16 pum. Its corrosion resistance is significantly better than that of the micro-arc oxidation film
prepared without potassium permanganate, which meets the requirements of decorativeness and corrosion

protection for Al-Mg alloy in building components.
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Fig.1 Macroscopic morphologies of Al-Mg alloy substrate

and micro-arc oxidation films
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Fig.2 EDS spectra of micro-arc oxidation films
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Fig.3 XPS spectra of the micro-arc oxidation film prepared without potassium permanganate
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Fig.4 XPS spectra of the micro-arc oxidation film prepared by adding 1.0 g/L potassium permanganate
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Fig.5 XPS spectra of the micro-arc oxidation film prepared by adding 2.0 g/L potassium permanganate
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state in micro-arc oxidation films
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Fig.6 Micromorphology of Al-Mg alloy substrate and micro-arc oxidation films
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Fig.7 Thickness of micro-arc oxidation films
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