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Fig.1  The relationship between (a) thickness, (b) roughness, and (c) bonding force and increase extent of voltage for MAO coatings 
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Fig.2  Surface morphologies of the MAO coatings formed under different increase extent of voltages: 

(a) 5 V, (b) 10 V, (c) 15 V, (d) 20 V, (e) 25 V, and (f) 30 V 
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Fig.3  The relationship between porosity of MAO coatings and 

increase extent of voltage 
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Fig.4  Cross-section morphologies of the MAO coatings formed under different increase extents of voltage: 

(a) 5 V, (b) 10 V, (c) 15 V, (d) 20 V, (e) 25 V, and (f) 30 V 
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Fig.5  Tafle curves of MAO coatings under different increase 

extent of voltage (48 h)  

a 

b 

c 

d 

e 

10 µm 

f 

5 10 15 20 25 30

7

8

9

10

11

12

13

14

15

 

 

Increase Extent of Voltage/V

P
o
r
o
s
i
t
y
/
%

 

-1.9 -1.8 -1.7 -1.6 -1.5 -1.4

-11

-10

-9

-8

-7

-6

-5

-4

-3

-2

30 V

25 V

20 V

10 V

5 V

0 V

15 V

  

 

 Potential/V

l
g
(
I
/
A
)

–

–

–

–

–

–

–

–

–

–

– – – – – –



� 8�                             "#$�>HIJKL AZ91DM�1NOPQR]^_                           �1483� 

-Ã�!e_ëbcB²!$56´µ�¶6Â·=

Bä!aS56Ð�l�!86��:, 

��������

1) èéê��ë AZ91D ���ÏÐ�e¼Ñ¸

"!¹AcÕX�ÀÁÁ(-Â�líî��KR�

Â�ÃÄÅÆTF, 

2) Nlíî��O�!{|]Xe_�Ó�	²

H�����iPO�J��!�iclíî�$ 20 

V À���Q;34�Nlíî��O�UO�;e

_23ª����, 

3) ÏÐ�e¼Ñëlíî���R 25 VÀ!e

_86��³, 

 

����    References 

[1] Gray J E, Luan B. Journal of Alloys and Compounds[J], 2002, 

336: 88 

[2] Zhang Rongfa(���), Shan Dayong(���), Han Enhou(�

�g) et al. The Chinese Journal of Nonferrous Metals(G�/

012.�)[J], 2006, 16(7): 1136. 

[3] Dittrich K H, Leoard L G. Crystal Research and Technology[J], 

1984,19(1): 93 

[4] Li Kejie(���), Li Quan’an(�� ). Rare Metal Materials 

and Engineering(�/1245�-� )[J], 2007, 36(S3): 

199. 

[5] Ma Ying(¡ ¢), Xu Weijun(£¤¥), Chen Tijun(¦E¥) et 

al. Chinese Patent. 00610042990[P]. 2007 

[6] Yan Fengyun(§¨©), Lin Hua(ª «), Wang Sheng(¬ ­). 

New Technology and New Process(3�®3-¯)[J], 2006(7): 

68 

[7] Hou Weiao(°±²), Chen Tijun(¦E¥), Hao Yuan(³ ´) et 

al. Hot Working Technology(µH--¯)[J], 2006, 35(22): 39 

[8] Chen Hong(¦ ¶), Hao Jianmin(³7·), Wang Lijie(¬¸

¹). Surface Technology(b��®)[J], 2004, 33(3): 18 

[9] Xia Tian(º »). Study on Bonding Strength and Compact- 

ability of Ceramic Coatings Formed by Micro-arc Oxidation 

on Magnesium Alloys(M�1NOPQRT��K�¼�\

j]?@)[D]. Xi’an: Xi’an University of Technology, 2005 

[10] Chen Xianming(¦½c ), Luo Chengping(¾¿À ), Liu 

Jiangwen(ÁÂÃ ) et al. Ordnance Material Science and 

Engineering(ÄÅ45�.�-�)[J], 2006, 29(3): 17 

[11] Jiang Bailing(ÆÇÈ), Xia Tian(º »), Shi Huiying(vÉÊ) 

et al. Transactions of Metal Heat Treatment(45µË,.

�)[J], 2005, 26(2): 82 

 

 

Effects of Increase Extent of Voltage on Micro-Arc Oxidation 

Coatings of AZ91D Magnesium Alloy 

 

Lü Weiling, Ma Ying, Chen Tijun, Xu Weijun, Y ang Jian, Hao Yuan 

(State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials, Lanzhou University of Technology, Lanzhou 730050, China) 

 

Abstract: The effects of increase extent of voltage on microstructures and corrosion resistance of micro-arc oxidation (MAO) coatings for 

AZ91D magnesium alloy in silicate electrolyte were investigated. The results showed that with increase of the voltage increase extent, all 

of the thickness, porosity and bonding force of MAO coating first increased, and then decreased. These parameters were all up to their 

maximum values when the voltage increase extent was 20 V. However, the roughness of the coatings was always increased with the 

increasing of voltage increase extent. The coating had the optimum corrosion resistance when voltage increase extent was not below 25V.  

Key words: AZ91D magnesium alloy; micro-arc oxidation; increase extent of voltage; microstructure; corrosion resistance 
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