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Protective performance of micro-arc oxidation films on Al-Sn alloy
welded zone
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Advanced Refractories, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: In order to enhance the corrosion resistance of Al-Sn alloy weld zone to meet demanding application
requirements, micro-arc oxidation was performed on the weld zone in an electrolyte containing potassium
fluorozirconate. The phase, morphology, thickness and corrosion resistance of micro-arc oxidation film were
characterized using XRD, SEM, thickness gauge and electrochemical workstation. Subsequently, the protective
performance of the micro-arc oxidation film on Al-Sn alloy weld zone was evaluated. The results show that micro-
arc oxidation film completely covers the Al-Sn alloy weld zone. The phase composition of the micro-arc oxidation
film prepared by adding potassium fluorozirconate is a-Al2Os, y-Al,O3 and ZrO,, which is different from
conventional micro-arc oxidation film. Changing the concentration of potassium fluorozirconate does not affect the
porous structure of micro-arc oxidation film, but adding an appropriate amount of potassium fluorozirconate can
reduce the porosity of micro-arc oxidation film, significantly improve the flatness and density, and thereby enhance
the corrosion resistance. A relatively flat and dense micro-arc oxidation film is prepared in an electrolyte containing
12 g/L potassium fluorozirconate, with a porosity of only 2.21% and a thickness of 14.2 um. Compared with
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conventional micro-arc oxidation film, this micro-arc oxidation film exhibits better corrosion resistance and

provides better protection for the Al-Sn alloy weld zone.

Keywords: micro-arc oxidation; potassium fluorozirconate; corrosion resistance
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Fig.1 XRD patterns of five micro-arc oxidation films
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Fig.2 Microstructure of Al-Sn alloy welded zone and five micro-arc oxidation films
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Fig.3 Pseudo-color binary images of five micro-arc oxidation films
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Fig.4 Porosity of five micro-arc oxidation films
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Fig.5 Three-dimensional surface morphology of five micro-arc oxidation films
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Fig.6 Thickness of five micro-arc oxidation films
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