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Table 1  EDS analyses results of DGNi60A powder (ω/%) 

C Cr Si B Fe Ni 

0.91 16.78 3.83 4.32 3.23 70.93 
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Fig.1  Surface and cross-section morphologies of DGNi60A 
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Fig.2  Cross-section morphologies of spray-welding coating:    

(a) EDS element line scanning and (b) SEM morphology 
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Fig.3  Microstructures of spray-welding coating: (a) strengthening layer, (b) upside of transition layer, and (c) downside of transition 

layer 
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Table 2 EDS analyses results of the spray-welding layer(ω/%)   

Element Ni Ti Cr B C Si 

Strengthening layer 61.55 22.99 8.93 3.28 0.54 2.71 

Transition layer 50.75 38.68 5.87 2.44 0.21 2.05 
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Fig.4  XRD pattern of the spray-welding coating 

 

 

 

 

 

 

 

 

 

 

 

� 5  
����!"#�$%&�'()* 

Fig.5  Curve of micro-hardness change along coating depth for the 

spray-welding coating 
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Fig.6  Variation curves of friction coefficient 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 7  /0�� SEM�	 

Fig.7  SEM morphologies of worn surfaces: (a) pure titanium TA1 

and (b) spray-welding coating 
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Microstructures and Wear Behavior of Ni-based Spray-welding Coating  

on Pure Titanium TA1 Substrate 

 

Wang Yan, He Qin, Xu Qiang, Xiong Zhong 

(Xihua University, Chengdu 610039, China) 

 

Abstract: The Ni-based wear resistance coating on pure titanium TA1 substrate was prepared by plasma spray-welding process. The interface 

morphology, the microstructure, the microhardness of the coating and its tribological behavior were studied. The results show that the coating is 

composed of transition layer and strengthening layer, and a metallurgical bonding interface based on atomic diffusion and a transition layer 

mainly composed of dentrite are formed between the coating and substrate. The phases of the coating are mainly composed of γ-Ni and γ-Ni(Ti) 

and hard particles such as TiC, Cr

7

C

3

, Ni

3

B and TiB

2

. Strengthening layer is characterized by a wear resistance microstructure composed of a 

tough Ni matrix and hard particles. The surficial micro-hardness is between 8300~9070 MPa, which is 7000 MPa higher than that of the substrate. 

The element distribution, the microstructure, and the micro-hardness of the spray-welding coating in the cross section change continuously and 

gradually along depth direction. Compared with TA1 substrate, the friction coefficient of Ni-based spray-welding coating is decreased, the wear 

resistance is obviously enhanced and spray-welding coating presents a slightly abrasive wear characteristics. 

Key words: plasma spray-welding; TA1; Ni-based spray-welding coating; microstructure; tribological behavior 
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