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Effect of Working Voltage on Corrosion Resistance of
Micro-Arc Oxidation of 6061 Al-Alloy

KREEMM, R B LERR
ZHU Qingjun', WANG Binbin*,ZHAO Xia', HOU Baorong'
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(1. Institute of Oceanology,Chinese Academy of Sciences, Qingdao, Shandong, 266071, Chi-
na;2. School of Materials Science and Engineering, Shandong University, Jinan, Shandong,
250014 ,China)
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Abstract:[Objective]In order to enhance the corrosion resistance of Al-alloys, the ceramic

coating on the surface of 6061 Al-alloy were prepared by micro-arc oxidation (MAQ), in
constant pressure AC mold. The effect of working voltage on the corrosion properties of
MAQO coatings was studied. [Methods]Scanning electron microscopy (SEM), X-ray diffrac-
tion (XRD), electrochemistry impedance spectroscopy (EIS) and coating thickness tests
were used to the influence of working voltage on coating growth, phase composition and cor-
rosion resistance,and the influence mechanism of working voltage was analyzed. [ Results)
The results showed that the surface morphologies of MAQO coating on 6061 aluminum alloys
were similar to the porous volcano-like microstructures. When the voltage was lower than

450 V, the thickness of the coatings increased

W E 20150110 with the increase of working voltage. At the

FEE A A (1971 —) B T TR £ 9 i 4 gt Same time, the number of crater - shaped dis-
EHI i 5 B PF5E . E-mail ; zhuqingjun@ qdio. ac. en. charge holes increased, the main phase of the
YR T EA B I 5 A s AN SR RS A H el coating was B-Al,O; and a small amount of a-
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Al,O;. After the working voltage was greater than 450 V, the number of crater-shaped dis-

charge holes decreased, on the contrary, the diameter of the channels increased. When the

working voltage increased to 500 V,the coating began to show micro-cracks, and the corro-

sion resistance first increased and then weakened. [Conclusion]When the working voltage

was 450 V, resistance of discharge micro- pore in porous layer of the coatings Rp was

2.875X10° Q «
7.575X10° Q -

cm’,and resistance of corrosion reaction charge transfer in matrix metal was

cm?, which showed better corrosion resistance than other prepared coatings.

Key words: micro-arc oxidation,aluminum alloy,corrosion resistance,working voltage
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Fig. 1  Variation of coating thickness under different

working voltages
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Fig. 3 SEM images of ceramic coatings under different
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