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Abstract: Mg alloys have been used in automobile industry, aerospace, mobile phone and computer parts owing to low

density. However, they have a restricted application because of low mechanical and poor corrosion properties. Thus,

improved surface treatments are required to produce protective films. Environmental friendly Plasma Electrolytic

Oxidation(PEO) was used to produce protective films on magnesium alloys. PEO process is combined electrochemical

oxidation with plasma treatment in the aqueous solution. In this study, the effects of applied voltage and applied current

on the surface morphologies were investigated. Also, the effects of Direct Current(DC) and Pulse Current(PC) were

compared. PC and constant current control gave the dense coating on the Mg alloy. The potentiodynamic polarization

tests were carried out for the analysis of corrosion properties of specimens. The surface hardness was 5 times higher than

that of untreated AZ91D. 
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Fig. 2. Surface morphologies of AZ91 after PEO treatment using DC for 30 min (a) 400 V (b) 450 V, and (c) 500 V. 

Fig. 3. Cross sectional view of AZ91 after PEO treatment using DC for 30 min (a) 400 V (b) 450 V, and (c) 500 V. 

Fig. 4. Potentiodynamic polarization curves of AZ91 after PEO

treatment. (Solution: 5% NaCl solution, Scan rate: 2 mV/s,

Temp: 25oC).
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Fig. 5. XRD patterns of AZ91 after PEO treatment: (a) 500 V (b)

400 V.

Fig. 6. Surface morphologies of AZ91 after PEO treatment using PC for 60 min (a) 400 V (b) 450 V, and (c) 500 V. 
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Fig. 7. Change of current with time at different applied voltage.

Fig. 8. Change of voltage with time at different applied current.

Fig. 9. Surface morphologies of AZ91 using PC for 20 min: (a)

450 V (b) 0.2A.

Fig. 10. Cross sectional view of AZ91 using PC for 20 min: (a)

450 V (b) 0.2A.



76  ����������	


���� � ������ �17� �3	 (2010)

� � � ��. ��� ��� 	
� � ��� ��

��� ���� ��, ��� ��� � �! �"�

#$% &'()� � &'(� ��� ��* + �

! ,-��� �.�" /0�� 123�. 45���

�6�7 PEO 869 % ��)� :;9 Fig. 12� <

�=��. >?@A� :;! ��� 	
� � BC

�D E�� ���! �� � � ��. ��� F.�G

� HI, JK% �� �L�! @A� :;� ��� #

#% �M! -N�! 	,��. Fig. 13! PEO 86 O

��� � �! &'(9 
� (P�QR��. 0.1A

� �STU9 �. 10V 2W� XY % ZM, ���

�[�\ ��� � �! &'(� P"! ]�� +

�! �^�G�. Fig. 11� ��QR�* PEO 86 ��

� .[�\ >?@A� _��! "`� P"� ]�

� "`� �! �.�! �M Ja%�. PEO 863

AZ91 (+bc de� ��HU9 �K�7 Fig. 14�

<�=��. �� HU! f� (+bc� 40 Hv, AZ91D

� 80 HvD g� PEO 863 AZ91D� ��HU!

460 Hv� f� (+bc� 10h, AZ91 (+bc de�

5h �, ���G�.

Fig. 11. Surface morphologies of AZ91 at 0.1A: (a) 10 min (b)

20 min (c) 40 min (d) 50 min.

Fig. 12. Change of magnesium oxide thickness with respect to

time.

Fig. 13. Evolution of micro arc on the surface with time (a) 10 min (b) 20 min (c) 30 min (d) 40 min (e) 50 min.
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