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Fig.1  Schematic diagram of MAO process 

âã�ä�����]X-� MgF

2

� MgO�^ù�

dVòó KF·2H

2

O � KOH �@¿ã õö_ MgF

2

� MgO,�C�(S� 

��1ê·��` a�g��D��©��ª

«�¬­®¯

[30]

�_�© MgO b MgF

2

�E�g�

�D��û& 2a � 2dý���ª«�°±ps
�

T®¯²��2³�´û& 2b � 2eý�Ä<cd�

®¯²�µ3·�d¸Á�� ����º»¼½�

�ce�Á»KÂ���û& 2c � 2fý�_��

MgF

2

+MgOè��1ê���g��D��û& 2gý�

c_��3fc�g��¶���ª«hi´,3é

�jükû5.45ý� MgF

2

l;�Gé�jüPû9.7ý

� MgO l;mn´,��ª«�âã�ä� ¨

MgOÜop MgF

2

��ª«�qj{|û& 2hý��

 ��ropT���ª«
�� MgF

2

®¯²��

�´ÒæTsÚr�c_��UV MgF

2

®¯²�p

sB� MgO�tB3�su�g¶�vJ��5Ü

´,2³��´�� ��Þ�®¯²� µ3·�

d¸Á�^ùÁ»KÂ� @{cÅá¾�º»¼½

� @{cÅKÂû& 2iý�^ã�$�è��1ê

ëì·�kÙÚ®¯²��´{G�g��D��

KÂD�&¢íî� 

1.3  ��������� 

$�'< EDS � JEOL JSM-5600 wx�yû20 

kVý� M18XHF-SRA XÎ�zÎ{û40 kV�|}ý

YZg��D���ghij��ú�3]�#��


ÇwB�_��~� SEMøù��{|��OPQ

�������~���9j�����T����

·�È����3 XRD �ø>�]���_`C�

��Ì�$����Y����r3 XRD �ø¨�

wx�¿� 20

o

~70

o

�wxÅW� 0.02

o

�wx±¿�

1

o

/min�"<�×�� 5�õ������� 

1.4  ����  

]�CHI660E�D&y��YZg��D���

�D&÷M|��OD����D&o��(EIS)]�

��O�){|���Ï�øù�y��O��ø�

�� 10 mm�10 mm������O(SCE)��H�

O� ¡�¢£�O�÷Méê� 3.5%ûêCúüý

¤D¥�ïûpH� 7.0ý�?¿� 22 ¦��ø>�C

øùFG÷Méê 30 min©§Ôð¨�©�3OD�

��ø¨�wx±ô� 0.5 mV/s�wxlM�-250 ~ 

250 mV�3 EIS �ø¨�ªô«¬� 100 kHz æ 10 

mHz�q­�©®¯�°±� 5 mV�]� ZView2²

³_ EISü´{|ú�� 

1.5  !"�� 

Specimen 

Electrolyte 

O

2

 spray nozzle 

Entrance 

Exit 

- 

+ 

Stainless steel container 

Wire 

Cooling system 

Rack 

DC power supply 

Controlling system 

Wire 

Adjusting system 

O

2

 pump 



� 1�                          !"#�,MgF

2

+MgO4567893e�F`abci�<?@                       �313�  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 2  4567893PQ<i� 

Fig.2  Breakdown and structure of MAO coatings: (a, d, g) different coatings; (b, e, h) electron avalanche in different coatings;        

(c, f, i) structure of different coatings 
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Fig.3  XRD patterns of typical MAO coatings (α=0.1, 1.2, 11.8) 
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Fig.4  Relationship between α and the concentration of  

KF-KOH electrolyte 
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Fig.5  Surface morphologies of MAO coatings: (a) α=0.1, (b) α=1.2, and (c) α=11.8 
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Fig.6  Cross-sectional morphologies of MAO coatings: (a) α=0.1, (b) α=1.2, and (c) α=11.8
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Fig.7  Coating thickness of MAO coatings with different values 

of α, treatment time, and voltage 
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Fig.8  Inner dense layer thickness of MAO coatings with 

different values of α, treatment time and voltage 
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Fig.9  Morphology (a) and element F (b) and O (c) distribution of the area of white frame in Fig.6a 
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Fig.10  Morphology (a) and element F (b) and O (c) distribution of the area of white frame in Fig.6b 
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Fig.11  Morphology (a) and element F (b) and O (c) distribution of the area of white frame in Fig.6c 
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Fig.12  Potentiodynamic polarization curves of bare AZ61 and 

AZ61 with MAO coating 
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Fig.13  EIS measurement of MAO coatings: (a) equivalent circuit, where R

s

-the solution resistance between working and reference 

electrodes, R

ll

-the outer loose layer resistance paralleled with constant phase element CPE1, and R

dl

-the inner dense layer 

resistance (including that of coating-substrate interface) paralleled with constant phase element CPE2; (b) impedance-frequency 

plots; (c) θ-frequency plots 
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Fig.14  Typical worn surfaces of bare AZ61 (a) and AZ61 with MAO coating of α=0.1 (b), α=1.2 (c) and (d) α=11.8 
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Table 3  Wear rate of MAO coatings on different Mg alloys 
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Component Mass Fraction, Microstructure and Performance of  

MgF

2

+MgO Micro-Arc Oxidation Coating 

 

Zhang Weiyi, Du Yunhui, Wang Yujie, Zhu Yu, Lu Qin, Zhang Peng 

(Beijing Jiaotong University, Beijing 100044, China) 

 

Abstract: In order to improve the electrochemical corrosion and wear performance of MgF

2

+MgO MAO (micro-arc oxidation) coating on 

AZ61 simultaneously, dielectric ordinal discharge was used to weaken the eruption of breakdown melt and hence densify the coating and 

enhance its performance. α (MgF

2

-MgO mass fraction), microstructure, electrochemical corrosion and wear performance of coatings were 

investigated. The results show that the weakening effect on eruption of breakdown melt for coating with α=1.2 is obviously better than that 

with α=0.1 and 11.8. The thickness of inner dense layer is 3.6 µm, which is about three times as thick as that of the existing MAO coating. 

The impedance of outer loose layer is 13 555 Ω·cm

2

, which is about 30% larger than that of coating with α=0.1 and 11.8. E

corr

 (corrosion 

potential) of AZ61 increases from -1.912 to -0.455 V

SCE

, I

corr

 (corrosion current density) decreases from 378.6×10

-6

 A/cm

2

 to 0.453×10

-6

 

A/cm

2

 and the wear rate reduces from 921×10

-5

 mm

3

/N·m to 0.5×10

-5

 mm

3

/N·m of this densified micro-arc oxidation coating. 

Key words: micro-arc oxidation coating; composite dielectric ordinal discharge; microstructure; performance 
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