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Fig.1  Morphology of NAB Cu402F powder 
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Fig.2  OM image of NAB 9442

 

substrate  
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Table 1  Element of cold spraying powder and substrate(ω/%) 

Element Cu Al Ni Fe Mn 

Powder 80.71 8.67 3.80 4.04 2.78 

Substrate 85.17 6.01 4.64 2.86 1.32 
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Fig.3   Surface morphology of coating 
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Fig.4  Cross section morphology of coating 
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Fig.5  XRD patterns of coating, substrate and powder 
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Fig.6  Polarization curves of NAB coating and substrate in  

tribocorrosion and static condition 
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Table 2  Electrochemical properties of NAB coating and 

substrate in tribocorrosion and static condition 

Static state  Tribocorrosion Electrochemical 

property 

Coating Substrate  Coating Substrate 
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-5
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Fig.7  Surface morphologies of coating (a) and substrate (b) after 

electrochemical corrosion  
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Fig.8  XPS spectrum of coating and substrate after  

electrochemical corrosion 
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Fig.9  Tribocorrosion curves with corresponding OCP:        

(a) coating and (b) substrate 
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Fig.10  Dry friction curves of coating and substrate 
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Fig.11  Typical morphology of tribocorrosion trace of coating 
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Fig.12  EDS spectra of region A (a) and region B (b) for 

tribocorrosion trace of coating in Fig.11  
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Fig.13  Morphologies of tribocorrosion trace of substrate (a) and 

the magnification of the rectangle in Fig.13a (b) 
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Fig.14  EDS spectra of region A (a) and region B (b) for 

tribocorrosion trace of substrate in Fig.13b 
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Fig.15  Morphologies of wear trace of coating (a) and substrate (b) 

after dry friction 
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Tribocorrosion Behavior of Nickel Aluminum Bronze Alloy and Its Cold Spray Coating 

 

Sun Xiaofeng, Chen Zhenghan, Li Zhanming, Huang Yuanlin, Shi Yupeng 

(Academy of Army Armored Forces, Beijing 100072, China) 

 

Abstract: Nickel aluminum bronze (NAB) coating was deposited on the nickel aluminum bronze 9442

 

alloy by cold spraying. 

Microstructure, electrochemical behavior and tribocorrosion behavior were observed and tested by SEM, OM, XRD, XPS, electrochemical 

working station and abrasion machine. The results show that intergranular corrosion and optional corrosion take place in electrochemical 

corrosion process, microspore and cracks appear on the coating after electrochemical corrosion; tribocorrosion process consists of 

competition between friction and passivation and promotion of anodic dissolution by friction. Compared with static state, E

corr 

of the 

coating and the substrate under tribocorrosion condition is drastically decreased, their I

corr

 is increased by an order of magnitude, and their 

corrosion resistance becomes worse. Compared with dry friction, friction coefficient of the coating and the substrate is increased 

significantly, while their wear resistance becomes worse. 

Key words: nickel aluminum bronze; cold spray; electrochemical abrasion 
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