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Fig.1  SEM images of TiAlN coating surface deposited at various duty ratios: (a) 10%, (b) 50%, (c) 70%, and (d) 100% 
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Fig.2  Effect of duty ratio on surface roughness R

a

 of TiAlN 

coatings 
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Fig.3  Effect of duty ratio on deposition rate of TiAlN coatings 
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Fig.4  XRD patterns of TiAlN coatings deposited at various duty  

ratios 
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Fig.5  Effect of duty ratio on microhardness of TiAlN-coated 

316L stainless steel plates 
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Fig.6  Dependence of friction coefficient (a) and wear rate (b) of 

TiAlN-coated 316L stainless steel plates on duty ratio 
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Fig.7  Worn surface SEM images of TiAlN-coated 316L stainless steel samples obtained at various duty ratios:  

(a) 10%, (b) 50%, (c) 70%, and (d) 100% 
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Influence of Duty Ratio of Pulsed Bias on TiAlN Coatings Deposited by Arc Ion Plating 

 

Fu Zhiqiang, Miao Zhiling, Yue Wen, Wang Chengbiao, Kang Jiajie, Zhu Lina, Peng Zhijian 

(School of Engineering and Technology, China University of Geosciences, Beijing 100083, China) 

 

Abstract: Parameter optimization of arc ion plating process so as to improve the structure and properties of TiAlN coatings has important 

practical value for the application of TiAlN coatings. In this paper, TiAlN coatings were prepared by pulsed bias arc ion plating. The 

influence of duty ratio of pulsed bias on the structure and properties of TiAlN coatings was studied. Results show that the density of 

surface defects and surface roughness of TiAlN coatings first decrease and then increase with the increase in the duty ratio; and the density 

of surface defects and surface roughness are the lowest when the duty ratio is 70%. The micro-hardness and wear resistance of TiAlN 

coated samples are first improved with the increase in the duty ratio, while the further increase in the duty ratio to above 50% has an 

adverse effect on the micro-hardness and wear resistance. The main wear mechanism of TiAlN coatings are adhesive wear and oxidation 

wear when Si

3

N

4

 ball is used as the friction pair.  

Key words: arc ion plating; pulsed bias; duty ratio; TiAlN coatings 
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