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Æ 1  opRH&
VWÃÄÇÈÉÊÆ 

Fig.1  Schematic of preparing superhydrophobic TC4 surface 
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Æ 2  Í½RShi¾Î TC4J�VWXÏ 

Fig.2  SEM images of TC4 surface morphology after different hydrothermal treatment time: (a) 4 h, (b) 8 h, (c) 12 h, and (d) 16 h 
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Æ 3  Í½ TC4ÐÑVWwxÆz 

Fig.3  FTIR spectra of different TC4 samples 
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Table 1  EDS results of elements C, O, N, and S on varied TC4 

surfaces (ω/%) 

Sample C O Al Ti V P Fe F 

TC4 1.98 7.36 4.88 79.03 3.38 - - - 

TC4-MAO 3.42 36.98 2.08 41.05 1.88 9.71 - - 

TC4-HA 3.87 24.32 2.42 62.38 2.65 1.30 0.90 - 

TC4-F 6.18 24.66 1.60 46.79 1.93 1.00 1.47 12.18 
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Æ 4  gPhi±n TC4-FVWÒÓ�ÔÆ 

Fig.4  Surface element distribution of the surface of TC4-F after fluorination (EDS) 

 

 

 

 

 

 

 

 

 

 

 

Æ 5  Í½ÐÑVWR��� 

Fig.5  Water contact angle (WCA) of the different samples 
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Æ 6  Í½ TC4ÐÑ�� ¡¢ SEMXÏ 

Fig.6  SEM images of platelet adhesion on different TC4 samples: (a) TC4, (b) TC4-MAO, (c) TC4-HA, and (d) TC4-F 

 

 

 

 

 

 

 

 

 

 

 

Æ 7  Í½ TC4J�VW£�¤ 

Fig.7  Hemolysis ratio of different TC4 samples 

 

 

 

 

 

 

 

 

 

 

 

Æ 8 Í½ TC4ÐÑn:ÕÖP×È 

Fig.8  Potentiodynamic polarization curves of different TC4 

samples 
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Table 2  Calculation results of polarization curves for different 

TC4 samples 

Parameter TC4 TC4-MAO TC4-HA TC4-F 

Potential/V –0.604 –0.427 –0.456 –0.277 

Corrosion current 
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-2

 

2.301×10

-6

 6.607×10

-7

 2.526×10

-6

 3.215×10

-8

 

 

��������

1) �����Â
Ù�·= TC4 Y{�È`ï

Äy����×ØÙY{���áÂ��Y{Ù��

}É� 160°£¤�  

2) TC4�/Y{Ít_'��
�b�P#��

m×ØÙÂ TC4Y{�����¥P#�����â

|�<Y{gh/] ] ��Y{��P__�

(�ÄÚÛ�(`��Y{|P}��v����P


�P���� 

3) ×ØÙ TC4 ���Y{É9ÄÚ�(��Y

{|ÑÒ}���{��
 Y{�ÐÑÒ%��¥

ÄÚ��ù� 

 

78��    References  

[1] Zhou Guanghong(ØÙÚ), Ding Hongyan(ÛwÜ), Yin Feng 

(Ý Þ) et al. Rare Metal Materials and Engineering(Ëm


ÌJ�6��)[J], 2016, 45(9): 2297  

[2] Huang Tao, Liu Hongwei, Liu Peiming et al. Journal of 

a 

b 

c 

d 

-10 -9 -8 -7 -6 -5 -4 -3 -2

-1.2

-1.0

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

  

P
o
t
e
n
t
i
a
l
 
v
s
 
S
C
E
/
V

log(Current/A)

 TC4-F

 TC4-HA

 TC4-MAO

 TC4

–

–

–

–

–

–

–

– –

– – – –

–

–

TC4 TC4-MAOTC4-HA TC4-F

0.0

0.5

1.0

1.5

2.0

2.5

3.0

 

H
e
m
o
l
y
s
i
s
 
R
a
t
i
o
/
%

Sample 



� 12�                                ()*�<\]`aopRH&
VWÃÄ��|                           Å3753Å 

Materials Chemistry B[J], 2017, 5(27): 5380  

[3] Li Qi, Tang Fei, Wang Chunze et al. Journal of Sol-Gel 

Science and Technology[J], 2016, 80(2): 318  

[4] Song Jian, Liao Zhenhua, Shi Hongyu et al. Polymers[J], 2017, 

9(11): 589 

[5] Zhao Dan, Lu Yuhui, Zeng Xing et al. Surface Engineering[J], 

2017, 33(10): 796  

[6] Chen Hong, Yuan Lin, Song Wei et al. Progress in Polymer 

Science[J], 2008, 33(11): 1059  

[7] Wei Yinghui(ßàá), Wang Haiyang(âãä), Liang Miao- 

miao(åææ) et al. Rare Metal Materials and Engineering 

(Ëm
ÌJ�6��)[J], 2017, 46(12): 4006  

[8] Xu F J, Neoh K G, Kang E T. Progress in Polymer Science[J], 

2009, 34(8): 719  

[9] Cheng Chong, Nie Shengqiang, Li Shuang et al. Journal of 

Materials Chemistry B[J], 2013, 1(3): 265 

[10] Pan Changjiang, Hou Yanhua, Zhang Binbin et al. Journal of 

Materials Chemistry B[J], 2014, 2(7): 892 

[11] Zhao Jie, Song Lingjie, Shi Qiang et al. ACS Applied 

Materials & Interfaces[J], 2013, 5(11): 5260  

[12] Sun Taolei, Tan Hong, Han Dong et al. Small[J], 2005, 1(10): 959 

[13] Ye W, Shi Q, Wong S C et al. Macromolecular Bioscience[J], 

2013, 13(6): 676  

[14] Ye W, Shi Q, Wong S C et al. Biomaterials Science[J], 2014, 

2(9): 1186  

[15] Lin Zhengjie(çèé), Zhao Ying(ê ë), Zhang Zhixiong 

(ìíî) et al. Rare Metal Materials and Engineering(Ëm


ÌJ�6��)[J], 2018, 47(1): 403  

[16] Wang Zhenxia(âïð). Rare Metal Materials and Engineering 

(Ëm
ÌJ�6��)[J], 2016, 45(5): 1364  

[17] Cheng Haoyan(�ñò), Zeng Yan(ó ò), Liao Huijun(ôá

õ) et al. Rare Metal Materials and Engineering(Ëm
ÌJ

�6��)[J], 2015, 44(3): 703  

[18] Neoh K G, Li M, Kang E T et al. Journal of Materials 

Chemistry B[J], 2017, 5(11): 2045  

[19] Cho E C, Changjian C W, Chen H C et al. Chemical 

Engineering Journal[J], 2017, 314: 347  

[20] Jiang J Y, Xu J L, Liu Z H et al. Applied Surface Science[J], 

2015, 347: 591  

[21] Calì E, Qi J H, Preedy O et al. Journal of Materials Chemistry 

A[J], 2018, 6(7): 3063  

[22] Khalil A T, Ovais M, Ullah I et al. Green Chemistry Letters 

and Reviews[J], 2017, 10(4): 186  

[23] Zhuang A Y, Liao R J, Dixon S C et al. RSC Advances[J], 

2017, 7(47): 29 275 

 

 

Preparation and Properties of Superhydrophobic Titanium Alloy 

with Hierarchical Structure 
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Abstract: A hydrophobic Ti6Al4V (TC4) titanium alloy with multilevel roughness surface was fabricated with micro-arc oxidation and 

hydrothermal reaction, combined with fluorination treatment. Fourier transform infrared spectroscopy, energy dispersive spectroscopy, and 

field emission scanning electron microscopy (FESEM) were used to characterize the surface structures and compositions of the materials. 

Water contact angle measurement was used to measure the surface wetting property of the modified TC4 as well. Therefore, the 

construction of a superhydrophobic surface was successfully achieved by multilevel roughness structures and low surface energy treatment. 

Furthermore, the platelets adhesion and hemolysis assay results show that the TC4 surface after modification has superior 

hemocompatibility. Corrosion resistance tests before and after surface modification of the material indicate that the superhydrophobic 

structures on the TC4 surface could effectively reduce the contacting space between the interface of materials and the corrosive fluid and 

blood components, thereby weaken the interaction between material surface and the blood cells, such as platelets and red blood cells, and 

meanwhile could greatly improve the corrosion resistance of TC4. 

Key words: TC4; surface modification; superhydrophobic surface; hemocompatibility; corrosion resistance 
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