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Fig.1 EIS of Ni-SiC nanocomposite coatings for differ-

ent current densities (pH 4.00, temperature 50 �,

SiC concentration 6 g/L, stirring speed 200 r/min).

(a) Nyquist plots, (b) Bode plots

Fig.2 Equivalent circuit of the metallic electrode/

solution system
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Fig.3 EIS of coatings for different SiC concentration in

plating bath (pH 4.00, temperature 50 �, current

density 20 mA/cm2, stirring speed 200 r/min).

(a) Nyquist plots, (b) Bode plots



5 z i uj : Ni-SiC `O�Py:�-�oh'� 3735 z i uj : Ni-SiC `O�Py:�-�oh'� 3735 z i uj : Ni-SiC `O�Py:�-�oh'� 3735��%n 0 g/L�3 g/L�6 g/L�10 g/L�af�Ox9g EIS w� 3	�(x�EISw.7G1)+u>C�F�a,(5C 2Q4gi�pChO�afZ*a SiC E5x/spfx9g�Ap	��bx/sg SiC E5Xkd'�{ Rct k�%n 15508

Ω·cm2�35637 Ω·cm2�83639 Ω·cm2 k 60632 Ω·cm2�GV(5fQx9ga�,�fn��6 g/L SiC>

10 g/L SiC>3 g/L SiC>0 g/L SiC�5(i�SiC gr�Y'9x9ga�,�f�x/s SiC E5n
6 g/Lpfx9ga�,�f����x/s SiC E
Table 1 Corrosion potential of the coatings at the condi-

tions of different immersion time (V)

Coatings 0.5 h 6 h 192 h

15 mA/cm2
−0.216 −0.238 −0.302

15 mA/cm2, 6 g/L SiC −0.216 −0.235 −0.310

20 mA/cm2
−0.217 −0.257 −0.315

20 mA/cm2, 10 g/L SiC −0.238 −0.273 −0.299

5n 10 g/L Qpfx9ga�,�f�*7�p�d(f7GJx/ SiC #/E5~'�9Q�e����1f��x9sg SiC #/C5w%�Zx9#Q�+*��X�1fx9ga�,�f{k��OpBP{~x9a�,�fB��x�(ipBP{n 15 mA/cm2
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Fig.4 EIS of coatings immersed in 0.5 mol/L NaCl solution for different time (pH 4.00, temperature 50 �,

stirring speed 200 r/min). (a) 0.5 h, (b) 6 h, (c) 192 h
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Fig.5 Equivalent circuit of two time constants for the

EIS in Fig.4
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Fig.6 Variation of the Rct of different coatings with

the immersion time in 0.5 mol/L NaCl solution

(pH=4.00, temperature=50 �, stirring speed=

200 r/min)
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Fig.7 EIS of coatings in 1 mol/L HNO3 solution

(pH=4.00, temperature=50 �, stirring speed=

200 r/min). (a) Nyquist plots, (b) Bode plots

Table 2 High frequence fitting values of EIS in Fig.7

Coatings Rs Y0 n Rct

/Ω·cm2 /Ω−1
· cm−2

·s−n /Ω·cm2

15 mA/cm2 3.5 4.90×10−4 0.77 60.8

15 mA/cm2, 3.6 3.39×10−4 0.81 175.0

6 g/L SiC

20 mA/cm2 1.11 3.34×10−4 0.81 26.9

20 mA/cm2, 1.97 3.40×10−4 0.73 180.7

10 g/L SiC
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Fig.8 Polarization curves of different coatings in

0.5 mol/L NaCl solution (pH=4.00, temperature=

50 �, stirring speed=200 r/min)
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Table 3 Fitted values of the polarization curves in Fig.8

Coatings Icorr/A·cm−2 Ecorr/V

15 mA/cm2 1.35×10−6
−0.268

15 mA/cm2, SiC 6 g/L 6.75×10−7
−0.247

20 mA/cm2 2.17×10−6
−0.275

20 mA/cm2, SiC 10 g/L 4.51×10−7
−0.239

Fig.9 SEM morphologies of different coatings (pH=4.00,

temperature=50 �, stirring speed=200 r/min) at

different condition. (a) 15 mA/cm2, 6 g/L SiC;

(b) 20 mA/cm2, 10 g/L SiC; (c) pure Ni coatingf1�d.GU9 SiC #/gr�Z�9r�?a�,�fgY'�
4 vx9Z 0.5 mol/L NaCl �/sgiZ
�7<��� 8 Q4�hO��=J# 3�r� SiC/�g4vx9- �Ag4vT Nix9g��,pB1)C5l�'���,ps)'�dGU9
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CORROSION BEHAVIOR OF THE Ni-SiC NANOCOMPOSITE

COATINGS

WANG Ping1, CHENG Yingliang1, ZHANG Zhao2

1. College of Materials Science and Engineering, Hunan University, Changsha 410082�
2. Department of Chemistry, Yuquan Campus, Zhejiang University, Hangzhou 310027

Abstract: Ni-SiC nanocomposite coatings were prepared by means of the conventional electrocodeposition

method. The technological parameters that make the nanocomposite coatings have a better corrosion resistance

in 0.5 mol/L NaCl solution were preliminarily determined by using electrochemical impedance spectroscopy

test�EIS	. By comparing the charge transfer resistance of the coatings, it is shown that coatings prepared with

current density range of 15 mA/cm2
∼20 mA/cm2 and SiC content of 6 g/L have better corrosion resistance. The

structure of coatings were investigated by scanning electron microscopy�SEM	. The corrosion resistance of Ni-

SiC nanocomposite coatings and pure nickel coatings in 0.5 mol/L NaCl solution and 1 mol/L HNO3 solution was

analyzed by immersion tests, electrochemical impedance spectroscopy and polarization curves. As immersion

time prolonged in 0.5 mol/L NaCl solution, the charge transfer resistance of Ni-SiC nanocomposite coatings and

pure nickel coatings reduced rapidly at initial stage and then became stable at later stage. Moreover, the charge

transfer resistance of Ni-SiC nanocomposite coatings were higher than those of pure nickel coatings at the most

of the immersion time. In addition, the charge transfer resistance of coatings containing SiC particles were 2

to 5 times higher than those of coatings without SiC particles when they were immersed in 1 mol/L HNO3

solution for 0.5 h. So the SiC nano-particles were helpful to improve the corrosion resistance of the coatings,

which increased with increasing SiC content in the coatings. The effect of SiC nano-particles on the corrosion

resistance was discussed in details.
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