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[Abstract] Micro-arc oxidation films were prepared on magnesium alloy AZ91D in a aluminate electrolyte. The

effects of electric parameters during the micro-arc oxidation process on properties of MAO films were systematically in-

vestigated using the Taguchi experimental analysis method. The optimized parameters are 180 V voltage,30 min oxida-

tion time,50 Hz frequency,30% duty cycle. The corrosion resistance of the MAO film was examined by means of AC

impedance. The results show that the resistance of MAQO film treated on optimized conditions increase by two orders

compared with the magnesium alloy substrate. This enhances the corrosion resistance of the magnesium alloy.
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Tab.2 Results of potentiodynamic

S B./V B/ V Jeon/ (X107 A e cm™ %) R,/(Q* cm®)
k5 L 1 W 2 Mt 1 Wk 2 W 1 W 2 Mt 1 M 2
1 0.014 11 0.012 03 0.015 20 0.017 76 1.713 0 0.927 7 1 857 3 361
2 0.014 34 0.014 21 0.012 58 0.015 92 7.8750 7.717 0 370 423
3 0.015 93 0.014 28 0.014 46 0.012 76 3.870 0 13.340 0 852 220
4 0.011 31 0.011 41 0.015 07 0.013 20 0.966 9 2.970 0 2 905 896
5 0.016 85  0.014 65 0.01585 0.014 03 2.920 2 4.665 0 1216 668
6 0.01994 0.014 67 0.016 26  0.017 39 0.559 5 0.742 8 6 960 4 658
7 0.014 18 0.012 22 0.014 62 0.014 69 3.083 0 8.144 0 1015 356
8 0.016 00 0.018 10  0.010 32  0.009 36 5.868 0 2.770 0 465 968
9 0.014 28 0.018 86 0.013 78 0.013 64 2.768 0 0.795 2 1102 4 328
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5 /V  /min /Hz /% k1 wite T
1 160 10 50 30 1857 3361 67.230
2 160 20 100 50 370 423 51.907
3 160 30 200 70 852 220 49.578
4 180 10 100 70 2 905 896 61.662
5 180 20 200 30 1216 668 58. 360
6 180 30 50 50 6 960 4 658 74.767
7 200 10 200 50 1015 356 53.535
8 200 20 50 70 465 968 55.458
9 200 30 100 30 1102 4 328 63,581
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Tab.4 The factor response
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Fig. 1 Bode plot of the experimental and

simulated data curve of the different samples
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Fig. 2 Equivalent circuit model used in the simulation
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