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AC Micro-Arc Oxidation Treatment of MB8 Magnesium Alloy

DU Yun-Hui ZHANG Peng* WANG Yu-Jie HAO Zhi-Qiang
(Beijing Jiaotong University, Beijing 100044, China)

Abstract: In KF+KOH alkaline treatment solution, the electrochemical surface treatment of MB8 magnesium
alloy was carried out utilizing AC micro-arc oxidation treatment technology. The relationship between coating
thickness and treatment parameters was established, the structure of coating was determined, the growth
mechanism of coating was discussed and the treatment parameters for quick forming of compact coating was
optimized. The results show that: the artificial neural networks technique can establish the relationship model
between coating thickness and treatment parameters perfectly. The coating is made up of MgF, and MgO mainly
and the maximum average thickness of compact coating is 35~36 wm. The treatment conditions for 35 pm-
thicked compact coating, optimized by a genetic algorithm and validated by further experiments, are 1 182 g-L™
for concentration of KF, 393 g- L for concentration of KOH, 61 V for voltage, 34 °C for temperature of treatment
solution and 116 s for treatment time. This quick forming speed of coating is 7 times quicker than that of other

treatment technology at least.
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Table 1 Chemical composition of MB8 magnesium alloy (wt%)

Mn Ce Al Zn Ni

Cu Si Fe Be Mg

1.5~2.5 0.15~0.35 <03 <03 <0.01

<0.05 <0.15 <0.05 <0.02

Balance
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Table 2 ANN training and predication points

Sample Concentration Concentration Voltage / Temperature of Treatment  Coating thickness / wm  Relative
of KF / (g-L™) of KOH / (g-L7™) N treatment solution / °C time / s Desired Output error / %
1 300 380 50 40 90 5.8 5.9 1.72
2 500 380 50 40 90 7.3 72 1.37
3 700 380 50 40 90 11.2 11.4 1.79
4 1 100 380 50 40 90 152 15.1 0.66
5 1 300 380 50 40 90 16.4 16.2 1.22
6 1 500 380 50 40 90 17.1 17.3 1.17
7 1 100 320 50 40 90 13.8 13.8 0
8 1 100 360 50 40 90 14.9 14.7 1.34
9 1 100 400 50 40 90 16.2 16.2 0
10 1 100 420 50 40 90 16.7 16.8 0.6
11 1 100 440 50 40 90 16.8 16.9 0.6
12 1 100 380 52 40 90 17.8 17.8 0
13 1 100 380 55 40 90 21.1 21.2 0.47
14 1 100 380 57 40 90 23.3 23.3 0
15 1 100 380 60 40 90 24.8 25.1 1.21
16 1 100 380 62 40 90 26.1 26.5 1.53
17 1 100 380 65 40 100 29.3 28.9 1.37
18 1 100 380 65 40 110 31.2 31.5 0.96
19 1 100 380 65 40 120 354 354 0
20 1 100 380 65 40 130 36.7 37.2 1.36
21 1 100 380 65 40 140 38.2 37.7 1.31
22 1 100 380 65 40 150 38.9 38.6 0.77
23 1 100 380 50 20 90 11.8 12.2 3.39
24 1 100 380 50 30 90 13.6 13.6 0
25 1 100 380 50 50 90 15.7 15.9 1.27
26 1 100 380 50 60 90 16.5 16.4 0.61
27* 1 100 380 50 70 90 16.7 16.7 0
28%* 900 380 50 40 90 12.5 12.2 2.4
29% 1 100 340 50 40 90 14.3 14.4 0.7
30%* 1 100 380 65 40 90 26 25.8 0.77
31%* 1 100 380 50 80 90 16.7 16.7 0

* Testing sample.
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Fig.2 Back-propagation structure of ANN
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Table 3 Optimum treatment data

Concentration Concentration Temperature of Treatment Coating
Sample . Voltage / V
of KF / (g-L7) of KOH / (g-L™) treatment solution / °C time / s thickness / pm
1 1182 393 61 34 116 35.0
2 1182 393 61 34 116 35.1
3 1182 393 61 34 116 349
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