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Effects of Inter-electrode Distance on Micro-arc Oxidation of 6061
Aluminum Alloy

YAN Wei-gang, JIANG Bai-ling, SHI Wen-yan, LI Hong-tao

(College of Materials Science and Engineering, Nanjing Technology University, Nanjing 211816, China)

ABSTRACT: The work aims to control local growth of film on sample surface by changing inter-electrode distance. Inhomo-
geneous electric field was created by changing the cathode area. Micro-arc oxidation tests were conducted respectively. In ac-
cordance with time-voltage cruve, arc discharge, distribution of film thickness, etc., effects of inter-electrode distance on mi-
cor-arc induction and growth process of 6061 aluminum alloy in inhomogeneous field were analyzed. In inhomogeneous field,
final voltage firstly decreased to 450 V from 550 V when inter-electrode distance increased from 2 mm to 50 mm, then it gradu-
ally increased to 650 V; micro-arc induction time increased from 10 s to 310 s and then decreased to 90 s; film thickness in cen-

tral area decreased to 1.5 um from 7.5 pm and then increased to 4 pum while that in marginal area slowly increased to 4 um from
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0 pum. In case of small inter-electrode distance of micro-arc oxidation, increase of inter-electrode distance might reduce reaction

rate and improve film homogeneity. Inter-electrode distance can have significant effects on the growth speed, thickness and

morphology of the film. Growth region can be controlled by adjusting appropriate inter-electrode distance to realize local prefe-

rential growth of the film
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ysis
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Fig.1 Voltage vs. time curves with different distance between the electrodes: (a, b) even electric field, (c, d) uneven electric field.
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Fig.2 Discharge appearance during MAO process under uneven electric field with the distance of a 2 mm, b 10 mm, ¢ 20 mm, d
30 mm, e 40 mm
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