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Nucleation kinetics analysis of Ni-SiC composite film during early
electrocrystallization processes
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(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The electroplating behavior of fabricating Ni-SiC composite film (NS) was investigated using
chronoamperometry method in conjunction with the cyclic voltammetry method. The results show that, in the case of
lower electroplating negative voltage, the co-deposition of Ni-SiC film follows a 3-D progressive nucleation/growth
mechanism. While in the case of higher electroplating negative voltage, it follows a 3-D instantaneous nucleation/growth
mechanism. However, either Ni-SiC co-deposition coatings or pure Ni coatings, the nucleation relaxation time ¢,
decreases regularly with the increase of the negative potential, while the corresponding current I, are almost in the same
quantity. Obviously, because of addition of SiC powder, the nucleation potential of Ni turns to positive direction, and the
nucleation relaxation time #,, decreases clearly.
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Fig.1 Cyclic voltammograms of deposition of nickel on

copper electrode in pure Ni and Ni-SiC solution (scanning rate

0.1V/s)
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Fig.2 Potentiostatic curves for nucleation and growth of pure

Ni electro-deposition
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Fig.3 Non-dimensional (/lya)? VS t/tma plots for electro-

deposition of pure Ni coatings: C;: BFT model of instantaneous;

C,: BFT model of progressive; C;: SH model of instantaneous;
C4: SH model of progressive; Cj:
-0.77 V; ¢, : Experimental curve of —0.80 V; (j :

Experimental curve of

Experimental curve of —0.83 V; (| : Experimental curve of
-0.86V
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Fig.4 Potentiostatic curves for nucleation and growth of
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nucleation and growth

Maximum point of potentiostatic curves for

Pure Ni Coating Ni-SiC Coating
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tmax/S Lo/ mA tmax/S Iy /MA

—0.68 - - 73.200 0.126 9
—-0.71 - - 33.300 0.300 3
—0.74 - - 38.100 0.561 6
-0.77 36.540 0.7513 13.000 1.0340
—0.80 33.420 1.3710 7.800 1.568 0
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