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Table 1  Nominal and measured size of SiC particles 

Nominal size 400 nm 1~2 µm 4~5 µm 8 µm 

Measured size 400 nm 1.7 µm 4.5 µm 7.3 µm 
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Fig.1  Surface morphologies of Ti-6Al-4V micro-arc oxidation coatings with adding SiC micro-particles of 

0 (a), 400 nm (b), 1~2 µm (c), 4~5 µm (d), and 8 µm (e) in size 
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Fig.2  Cross-section morphologies of Ti-6Al-4V micro-arc oxidation coatings with adding SiC micro-particles of 0 (a), 

400 nm (b), 1~2 µm (c), 4~5 µm (d), and 8 µm (e) in size 
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Fig.3  XRD patterns of Ti-6Al-4V micro-arc oxidation coatings 

with adding SiC micro-particles of different sizes 
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Fig.4  Curves of friction coefficient vs time for Ti-6Al-4V 

micro-arc oxidation coatings with addition of SiC 

micro-particles 
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� 5  Ti-6Al-4VC
U���@2AU��<=>?@2AI/012LM]¢ SEM£¤ 

Fig.5  SEM images of wear scars for original Ti-6Al-4V (a) and Ti-6Al-4V micro-arc oxidation coatings with adding SiC 

micro-particles of 0 (b), 400 nm (c), 1~2 µm (d), 4~5 µm (e), and 8 µm (f) in size 
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Tribological Behaviors of Ceramic Coatings Fabricated by Micro-arc Oxidation 

with Addition of SiC Micro-particles for Ti-6Al-4V Alloys 

 

Liu Fengbin, Sun Dachao, Cui Yan, Cao Leigang, Yang Yue 

(North China University of Technology, Beijing 100144, China) 

 

Abstract: By adding SiC micro-particles with different sizes to the electrolyte, micro-arc oxidation (MAO) technique was employed to 

fabricate oxide ceramic layer of Ti-6Al-4V alloys reinforced by SiC micro-particles. Scanning electron microscope, X-ray diffractometer 

and ball-on-disk sliding tester were used to analyze surface topography, phase composition and tribological properties of the prepared 

samples, respectively. The results show that SiC micro-particles have significant effects on the surface topography and tribological 

properties of the reinforced layer. SiC particles with smaller sizes would reduce the porosity and improve the density and tribological 

property of Ti-6Al-4V alloys dramatically, especially for SiC particles with the diameter of 1~2 µm. By contrast, larger SiC particle cannot 

go through the pores in the oxide layer for its larger size, so that the wear resistance property of the oxidation layer is improved slightly. 

Key words: micro-arc oxidation; Ti-6Al-4V alloy; SiC micro-particles; tribological behavior 
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