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� 1  ;</=>ABC NiD Ni-CoE�FGH XRD�2 

Fig.1  X-ray diffraction patterns of Ni and Ni-Co alloy coatings 
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Table 1  Grain size and microhardness HV of the coatings 
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nickel 

Ni-6.98%Co Ni-11.41%Co Ni-16.24%Co 
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HV/MPa 4120 4300 4470 4630 
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� 2  ABC NiDWX CoYZABC Ni-CoE�FG 

HMNOP 

Fig.2  Surface morphologies of pure Ni and Ni–Co alloy deposits: 

(a) pure Ni, (b) Ni-6.98%Co, (c) Ni-11.41%Co, and  

(d) Ni-16.24% Co 
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� 3  WXQ3FG[ 3.5% NaCl (a)D 5% HCl (b)_`a 

Hbc�� 

Fig.3  Corrosion rate of Ni and Ni-Fe alloy coatings with 

different compositions in 3.5% NaCl (a) and 5% HCl 

(b) solution 
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Fig.4  Surface morphologies of the coatings after corrosion in 

3.5% NaCl solution for pure Ni and Ni-Co alloy  

deposits with various Co content: (a) pure Ni, (b) Ni- 

6.98% Co, (c) Ni-11.41% Co, and (d) Ni-16.24% Co 
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Fig.5  Surface morphologies of the coatings after corrosion in 

5% HCl solution of pure Ni and Ni-Co alloy deposits 

with various Co content: (a) pure Ni, (b) Ni-6.98% Co, 

(c) Ni-11.41% Co, and (d) Ni-16.24% Co 
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� 6  WXQ3FG[ 3.5% NaCl (a)D 5% HCl (b)_`a 

HVU�* 

Fig.6  Tafel extrapolation curves of coatings with different 

compositions in 3.5% NaCl (a) and 5% HCl 

(b) solutions 
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Table 2  Corrosion potential (E

corr

) and corrosion current 

(i

corr

) of coatings with different compositions  

in different solutions 

3.5% NaCl solution  5% HCl solution 
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Pure Ni –0.7627 5.5812  –0.2241 16.6725 

Ni-6.98% Co –0.7437 4.6099  –0.2132 11.7923 

Ni-11.41% Co –0.7152 3.8063  –0.1845 9.2857 

Ni-16.24% Co –0.6393 14.5782  –0.1382 29.6354 
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Corrosion Characteristic of Pulsed Electrodeposition Nanocrystalline 

Ni-Co Alloy Coating 

 

Zhong Yuanhui, Dai Pinqiang, Xu Weichang, Chen Shanshan 

(Fuzhou University, Fuzhou 350108, China) 

 

Abstract: The microstructures, the surface morphology and the composition of nanocrystalline Ni and nanocrystalline Ni-Co alloy 

prepared by pulse electrodeposition have been studied by XRD, SEM and EDS. The corrosion behaviors of nanocrystalline nickel and 

Ni-Co alloys in the solutions containing 305% (mass fraction) NaCl and 5% (mass fraction) were investigated by soak method and 

electrochemical polarization method respectively. The experimental results indicate that typical nanocrystalline nickel and Ni-Co alloy 

coatings can be synthesized by pulse electrodeposition, and the alloying element Co had an effect of solution strengthening and grain size 

refinement. The nanocrystalline Ni-Co alloy is dense in nature and it exhibited better corrosion resistance in 3.5% (mass fraction) NaCl 

solution and 5% (mass fraction) HCl solution than the nanocrystalline nickel. The surface morphology of all samples after corrosion in 

3.5% (mass fraction) NaCl solution show good corrosion resistance, however, the samples were uniformly corroded in 5% (mass fraction) 

HCl solution. 

Key words: pulse electrodeposition; nanocrystalline; Ni-Co alloy coating; corrosion 
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