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Ì 1  \]+a¦Íºv»ETUfg�dÎeUfg 

Fig.1  SEM images of surface and cross-section of each group of samples 
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Ì 2  Íºv»VW¢pÕ¿ 

Fig.2  Comparison of layer thickness of each group of samples 

 

 

 

 

 

 

 

 

 

 

 

Ì 3  Íºv»EjkfgÊTUnop 

Fig.3  3D morphology (a) and surface roughness (b) of each group of samples 

0

2

4

6

 

L
a
y
e
r
 
T

h
i
c
k

n
e
s
s
/
µ

m

 Non-annealing

 Annealing

�� � � � � � � � ��� � � � � � � � ���

���

��	
������	�������

40 V 

20 V 

10 V 

5 V 

N
o

n
-
a
n

n
e
a
l
i
n

g
 

A
n

n
e
a
l
i
n

g
 

a 

0

20

40

60

80

100

120

140

 

 

R
o
u
g
h
n
e
s
s
/
n
m

 Non-annealing

 Annealing

b

�� � � � � � � ��� � � � � � ��

���

��	
������	�������



� 6�                            �  �É-=TUHIVWEXId¹;lmÊ|}E��                        Ë2171Ë�

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ì 4  Íºv»VW TafelGIÖ× 

Fig.4  Tafel polarization curves of each group of sample films: (a) 5 V, (b) 10 V, (c) 20 V, and (d) 40 V 

 

 

 

 

 

 

 

 

 

 

 

Ì 5  Íºv»EVWz{+Ø³pÊz{+Ù 

Fig.5  Corrosion current density (a) and corrosion potential (b) of each group of sample coatings 
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 6  ����������������� 20 d� !"#���� pH$� 

Fig.6  Mass loss (a) and solution pH change (b) of pure Mg and annealing group samples immersed in r-SBF for 20 d 

 

 

 

 

 

 

 

 

 

 

 

 7  40 V����������%&� 1'3� 7 d() CCK-8*+,! MC3T3-E1-.�/0�%&� pH1$� 

Fig.7  Proliferation of MC3T3-E1 cells (a) measured by CCK-8 assay and change of solution pH value (b) cultured for 1, 3 and 7 d 
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Optimization of Anodized Film on Magnesium Surface 

and Its Effect on Structure and Properties 

 

Yan Ning, Song Wen, Zhang Yumei 

(State Key Laboratory of Military Stomatology, National Clinical Research Center for Oral Diseases, Shaanxi Key Laboratory 

of Stomatology, School of Stomatology, The Fourth Military Medical University, Xi’an 710032, China) 

 

Abstract: The film on the magnesium surface was optimized by anodizing pure magnesium with different voltage parameters (5, 10, 20, 40 

V), and then annealing at 450 °C. The surface and cross-section morphology of the formed coatings were analyzed by scanning electron 

microscopy. Three-dimensional structure and roughness were analyzed by atomic force microscope. The corrosion behavior of each group 

of samples was evaluated by electrochemical polarization experiments and in vitro immersion test. The proliferation activity of mouse 

osteoblasts MC3T3-E1 was evaluated by the CCK-8 method. The results show that the increase of voltage can make the surface film layer 

become porous from the lamellar shape, and then if the voltage continues to be increased, the layer becomes smooth and uniform. The 

annealing treatment maintains the basic morphological characteristics, the coating thickness increases and the roughness decreases. Due to 

the existence of micropores and the instability of magnesium hydroxide, the corrosion resistance of the unannealed film does not increase. 

The dense magnesium oxide crystal film formed by annealing has a certain protective effect to substrate, and the annealing group of the 

samples after 40 V oxidation is relatively good. which has a better corrosion resistance, biocompatibility and has no obvious inhibitory 

effect on cell proliferation. 

Key words: magnesium; anodized film; annealing; structure; corrosion resistance; biocompatibility  
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