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Fig.1  Variation curves of friction coefficient vs time of CrTiAlN 

coating at different temperatures 
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Fig.2  Wear scar morphologies of CrTiAlN coating at 23 �  
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Table 1   EDS surface scanning analysis at different micro 

areas in Fig.2b (23 �

��

�) (at%) 

Element Area 1 Area 2 

C 4.59 3.34 

N 25.53 44.05 

O 23.96 6.10 

Al 3.80 4.29 

Ti 5.45 5.53 

Cr 33.96 36.13 

Fe 0.57 0.50 

Co 0.40 0 

W 1.74 0.06 
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Fig.3  Wear scar morphology (a) and EDS element line scanning 

analysis (b) of CrTiAlN coating (23 �) 
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Fig.4  Wear scar morphologies of CrTiAlN coating at 200 �  
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Table 2   EDS surface scanning analysis at different micro 

areas in Fig.4b (200 �

��

�) (at%) 

Element  Area 1 Area 2 Area 3 

C 3.11 8.22 3.96 

N 36.79 0 45.19 

O 12.59 53.05 4.92 

Al 4.44 2.38 4.57 

Ti 5.30 3.65 5.10 

Cr 36.08 20.04 35.80 

Fe 0.58 0.74 0.37 

Co 0.31 1.60 0 

W 0.80 10.33 0.09 
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Fig.5  Wear scar morphology (a) and EDS element line scanning 

analysis (b) of CrTiAlN coating (200 �) 
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Fig.6  Wear trace contour curves of CrTiAlN coating at different  

temperatures: (a) 23 � and (b) 200 � 
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Fig.7  Three dimensional morphologies of wear trace of CrTiAlN 

coating at different temperatures: (a) 23 � and (b) 200 � 
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Effect of Temperature on Friction and Wear Behavior of Multi-component  

CrTiAlN Coating   

 

Lou Baiyang, Wang Xiaojing, Zhou Yan, Xu Bin, Li Xiao, Wu Min 

(Zhejiang University of Technology, Hangzhou 310014, China) 

 

Abstract: CrTiAlN coating was prepared by physical deposition on M2 high speed steel. The tribological behavior and surface morphology 

of the coatings were studied by emission scanning electron microscopy, energy dispersive spectroscopy, confocal scanning microscopy and 

ball-disc friction and wear testing machine. The results show that the friction coefficient of the coating increases with the increase of 

ambient temperature. At room temperature, the friction coefficient of the coating is about 0.24 and gentle with time. At 200 ºC, the friction 

coefficient is greatly changed with time at beginning of friction and then is stably about 0.53 at stable friction stage after 0.5 h. The wear 

rate of the CrTiAlN coating also increases with the increase of ambient temperature. The time variation curve of friction fluctuates greatly 

at high temperature and the wear degree of the grinding ball is gradually increased with the increase of temperature. The wear mechanism 

of the coating is mainly oxidation wear, adhesive wear and abrasive wear. 

Key words: CrTiAlN coating; friction and wear; surface morphology; temperature 
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