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Table 1  Chemical composition of Ni60 self-fused alloy 

powder (ω/%) 

Cr B Si Fe C Ni 

15~20 2.5~3.5 3.5~5.5 0~5 0.5~1.1 Bal. 
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Fig.1  SEM morphologies of Ni60 alloy powder (a) and 

WC powder (b) 
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Fig.2  XRD patterns of Ni60 alloy powder (a) and WC powder (b) 
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Fig.3  Electrochemical test results of substrate and the directional 

structure coatings with different contents of WC: (a) Tafel 

polarization curves and (b) Nyquist plots 
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Fig.4  Surface corrosion morphologies of samples with different WC contents after electrochemical test: (a) 5%WC, (b) 10%WC, 

(c) 20%WC, and (d) 30%WC 
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Fig.5  SEM image (a) and EDS results (b, c) of directional structure coating with 10%WC 
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���!"67#��89: SEM$% 

Fig.6  SEM back-scattered electron images of directional structure coating surface with different contents of WC after immersion 

corrosion test: (a) 5%WC, (b) 10%WC, (c) 20%WC, and (d) 30%WC 
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Fig.7  SEM back-scattered electron images of directional structure coating cross-section (a, c, e, g) and surface (b, d, f, h) with different 

contents of WC: (a, b) 5%WC, (c, d) 10%WC, (e, f) 20%WC, and (g, h) 30%WC 
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Fig.8  SEM image and element maps of directional structure coating surface with 10%WC 
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Fig.9  XRD patterns of directional structure coatings with  

10%WC (a) and the coatings after immersion corro- 

sion for 168 h (b) 
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Effect of WC Content on Corrosion Resistance of Directional Structure Ni60 Coating 
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Abstract: In order to study the influence of WC content on the corrosion resistance of Ni60 alloy coating and the related mechanism, WC 

of different contents was added to Ni60 self-fused alloy powder, and Ni60/WC directional structure composite coatings were prepared on 

45# steel by induction remelting and forced cooling technology. The corrosion resistance and mechanism of WC particles reinforced Ni60 

alloy directional structure composite coatings were investigated by SEM, EDS, XRD, electrochemical test and immersion corrosion. 

Results show that the polarization resistance of the composite coatings increases first and then decreases with the increase of WC, and the 

maximum polarization resistance reaches 9710.8 Ω when the WC addition amount is 10%. The corrosion current density of the composite 

coatings decreases first and then increases, and the minimum current density reaches 1.34×10

-6

 A/cm

2

 with 10% WC content. The WC content 

has an important effect on microstructures, element distribution, phases of composite coatings, and further affects the corrosion resistance. 

Key words: nickel-based alloy; WC particles; directional structure; composite coatings; corrosion resistance 

 

Corresponding author: Yang Xiaotian, Ph. D., Associate Professor, College of Materials Science and Engineering, Lanzhou University of 

Technology, Lanzhou 730050, P. R. China, Tel: 0086-931-2976378, E-mail: 398830990@qq.com 


