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Inhomogeneity of micro-arc oxidation of V-shaped aluminum cavity

MA Ying-he, GONG Chun-zhi, TIAN Xiu-bo, YANG Shi-qin

(State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The micro-arc oxidation (MAO) coatings were formed on the V-shaped aluminum cavity in the silicate
electrolyte with constant voltage mode. The effect of the V-shaped angle on the inhomogeneity of MAO coatings was
investigated. The microstructure and surface morphology were investigated using the digital coating thickness gauge,
SEM and XRD, and the corrosion resistance was assessed by the electrochemistry analyzer. The results show that the
phase compositions are almost y-Al,03, which does not demonstrate obvious difference for the inner surface of V-shaped
specimen. In contrast, the thickness of the coatings on the inner surface varies substantially at different sites. With the
increase of the angle of the V-shaped specimen, the thickness difference becomes slight, decreasing from 3.1 pm to
0.4—0.9 um. A better corrosion resistance is observed near the edge of the samples and a worse corrosion resistance
appears near the bent position of the samples. It may be attributed to different shielding effects of the electric field in the
V-shaped cavity. The effect on the inhomogeneity by increased pulse duration is small, but with the increase of oxidation
time, the inhomogeneity degree enlarges.
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Fig.4 Thickness contour ((a), (c)) of MAO coatings at different sites with oxidation time of 40 min ((a), (b)) and with pulse
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