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Arcing Behavior for Micro—arc Oxidation with Small Cathode Configuration

and Uniformity of Coatings
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(Key Lab. of Biomedical Materials of Heilongjiang Province Colleges, Jiamusi University, Jiamusi 154007, Harbin)

Abstract: Micro—arc oxidation (MAQ) with a small—size cathode was investigated for surface treatment of large area
workpiece using electrical unit with lower rating power or local treatment of cavity—shaped objects. The MAO processes
were performed in a constant - voltage mode with a voltage of 550 V. The aluminum samples with size of @ 70 mm X
0.5 mm act as anode and a stainless steel rod with a diameter of @ 15 mm works as cathode with variable length immersed
in the electrolyte. The arcing behavior and uniformity of coating thickness, surface morphology and electro—chemical be-
havior were investigated. The results show that MAQO processes may be conducted using small-size cathodes. However,
the small-size cathode may lead to a weak arcing behavior and lower formation rate of MAO coatings, and it may contrib-
ute to larger equivalent resistance between electrodes. The thickness and corrosion—resistance along the radical direction
on the samples are not uniform. The coatings are thick near the sample edge while they are thin at the central zone. With
the increase of the cathode size, the uniformity of coating thickness increases from 74 % for 20 mm cathode to 78% for
40 mm cathode, and the corrosion—resistance area grows larger. The results are significant for surface treatment of large

area parts using lower electrical power, as well as local treatment of cavity—shaped objects.
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