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Table 1  Chemical composition of TA2 (ω/%) 

Ti Fe C N H O Others 

Bal. 0.03 0.01 <0.01 0.001 0.12 Single<0.10, total<0.40 
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Fig.1  Schematic of MAO device 
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Table 2  MAO parameters of TA2 

Code Electrolyte composition SiC content/g·L

-1

 Voltage/V Others 

M-TA2-450  - 450  

M-TA2-500  - 500  

M-TA2-550  - 550 pH=10.7 

M-TA2-600 NaSiO

3

·9H

2

O, 5 g/L - 600 Treatment time: 10 min 

M-TA2-450-S (NaPO

3

)

6

, 10 g/L 2.5 450 Duty cycle: 8% 

M-TA2-500-S  2.5 500 Frequency: 700 Hz 

M-TA2-550-S  2.5 550 Temperature<40 § 

M-TA2-600-S  2.5 600  

380 V 

50 Hz 

1-electrolyzer; 2-thermocouple; 3-mixer; 4-pulsing power 

supply unit; 5-workpiece; 6-cooling system; 7-insulating 

plate 
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Fig.2  Thickness (a) and surface roughness (b) of MAO coating 

formed on TA2 

 

VW
cdïº�S 1.06H1.01H1.31H1.44 µm�'

���°)( 500 V�� ¡VWcdïfu�°�

Tb��*�2����§*�Î SiC ÏÐ��ã


 ¡îïfu�°
�Tb*���°º�S 450H

500H550H600 Vr ¡
^nîïº�S 4.80H7.90H

9.25H12.75 µm�æ�
 ¡VWcdïf�°�Tb

*��º�S 1.21H1.35H1.65H1.84 µm2/:1�K

¢OPQ�7����§*�ã
 ¡/ê���§*

�ÎÞÜ SiC�ã
 ¡f ��
îï�cdï2 

û 3 ëòS.:���K¢OPQ�ã
 TA2

��� ¡
 XRD û�2�û�*�¶�Y� 

¡£¤����H���H�b
 SiC �TUv�


SiO

2

/¹�2SiO

2

£¤���TUOPQ SiC���

����)�4Q� 

2SiC+3O

2

�2SiO

2

+2CO                   �1� 

/:���K¢OPQ���§* SiC ÞÜÏ

Ð
�Î,_ ¡Ô¿*î���% 600 V�°r2

�°��� ¡�î����()*v�
sb�

��A Y�,¡�¢£ ¡Uï�T�_ ¡*/

¹�������¤�STU��¥¦
���2 

û 4ëòS TA2��� ¡
VW�V� ¡

VW§¨ZY©ô
ª«¬¥
�V®2û 4aH4bH 

 

 

 

 

 

 

 

 

 

 

 

¢ 3  TA2DEFGJK XRD¢ 

Fig.3  XRD patterns of MAO coatings formed on TA2 
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¢ 4  TA2DEFGJK@A®¯ 

Fig.4  Surface morphologies of MAO coatings formed on TA2: (a) M-TA2-450, (b) M-TA2-500, (c) M-TA2-550, (d) M-TA2-600, 

(e) M-TA2-450-S, (f) M-TA2-500-S, (g) M-TA2-550-S, and (h) M-TA2-600-S 
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Fig.5  Cross-section morphologies and element distribution of MAO coatings formed on TA2: (a) M-TA2-450, 

(b) M-TA2-450-S, (c) M-TA2-500, (d) M-TA2-500-S, (e) M-TA2-550, (f) M-TA2-550-S, (g) M-TA2-600, 

and (h) M-TA2-600-S 
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Fig.6  OCP values of MAO coatings formed on TA2 in 3.5% NaCl solution 

0 300 600 900 1200 1500 1800

-0.5

0.0

0.5

 M-TA2-600

 M-TA2-550

 M-TA2-500

 M-TA2-450

 M-TA2-600-S

 M-TA2-550-S

 M-TA2-500-S

 M-TA2-450-S

E
/
V

 
v

s
 
S

C
E

 Substrate TA2

a

t/s

–

0 300 600 900 1200 1500 1800

0.0

0.1

0.2

0.3

 M-TA2-450

M-TA2-550

M-TA2-500M-TA2-450-S

M-TA2-500-S

M-TA2-600-S

 M-TA2-600

M-TA2-550-S

t/s

b

a 

b 

c 

d 

e 

f 

g 

h 

0 2 4 6 8 10 12 14

I
n
t
e
n
s
i
t
y
/
a
.
u
.

 Ti

 Si

 P

 C

 O

 Na

 Au

5.75 µm

0 2 4 6 8 10 12

 

I
n
t
e
n
s
i
t
y
/
a
.
u
.

 Ti

 Si

 P

 C

 O

 Na

4.5 µm

0 2 4 6 8 10 12 14 16

I
n
t
e
n
s
i
t
y
/
a
.
u
.

 Ti

 Si

 P

 C

 O

 Na

 Au

6.75 µm

0 2 4 6 8 10 12 14 16

 

I
n
t
e
n
s
i
t
y
/
a
.
u
.

 Ti

 Si

 P

 C

 O

 Na

8.25 µm

0 1 2 3 4 5 6 7 8 9 1011

 

I
n
t
e
n
s
i
t
y
/
a
.
u
.

 Ti

 Si

 P

 C

 O

 Na

6 µm

0 4 8 12 16 20 24

I
n
t
e
n
s
i
t
y
/
a
.
u
.

 Ti

 Si

 P

 C

 O

 Na

 Au

12 µm

0 2 4 6 8 10 12 14

 

I
n
t
e
n
s
i
t
y
/
a
.
u
.

Distance/µm

 Ti

 Si

 P

 C

 O

 Na

5.5 µm

0 4 8 12 16 20

 

Distance/µm

 Ti

 Si

 P

 C

 O

 Na

13.5 µm

I
n
t
e
n
s
i
t
y
/
a
.
u
.

MAO 

coating 

MAO 

coating 

MAO 

coating 

MAO 

c 



� 12�                   �  ���SiC��	
� TA2�������������������                 3759  
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Fig.7  Potentiodynamic polarization curves of MAO coatings formed on TA2 in 3.5% NaCl solution 
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Table 3  Fitting results of potentiodynamic polarization curves of MAO coatings formed on TA2 
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E
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/mV –454.0 –126 –107 –172 –94.7 –154 –133 –188 –113 

i
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 134.5 1.912 1.668 3.191 1.093 1.760 1.677 2.109 1.550 
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Influence of SiC Nanoparticles on the Microstructure and Corrosion 

Behavior of Microarc Oxidation Coatings Formed on TA2 

 

Yang Bin, Jin Ying, Guo Xuegang, Wang Zhiwei, Wen Lei 

(National Center of Material Service Safety, University of Science and Technology Beijing, Beijing 100083, China) 

 

Abstract: In order to improve the anti-corrosion and anti-wear properties of titanium alloy, a microarc oxidation (MAO) coating was 

fabricated on the surface of TA2. The influences of SiC nanoparticles on the microstructure and corrosion behavior of MAO coatings were 

investigated. The results show that the introduction of SiC nanoparticles into the base electrolyte increases the coating thickness of MAO 

coating. The thickness, surface roughness and micropore size of the coating increase with the increasing applied voltage. The microcracks 

in the coating decrease by SiC particles. The phase composition of coatings consists of rutile phase, anatase phase, SiC and SiO

2

. The OCP 

and corrosion potential increase by MAO treatment. The introduction of SiC nanoparticles reduces the anodic current density, thus 

improving the corrosion property of the microarc oxidation coatings. 

Key words: TA2; microarc oxidation; SiC nanoparticles; corrosion behavior 
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