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Abstract

Ni-SiC composite coating layers were prepared by electroplating method and their deposition rate, codepo-
sition of SiC, morphology, surface roughness, hardness, wear and friction properties were investigated. It
was found that the deposition rate and the codeposition of SiC in the composite coating layer increased
with increasing concentration of SiC in the solution only at the early stage. Both of them reached certain
maxima and then decreased with increasing concentration of SiC. Rough surface was obtained with increasing
codeposition of SiC, which is probably due to the agglomeration of the SiC particle in the vicinity of surface.
Vickers hardness increased with increasing codeposition of SiC and heat treatment at 300°C in air for 1 hour.
Wear volume decreased with increasing codeposition of SiC and friction coefficient increased with increasing
codeposition of SiC at the early stage, and it became almost constant. Such wear and friction behaviors
are desirable for the practical application.
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Table 1. Properties of SiC powder

Particle size Density Melting point

Surface area

Pore volume Impurities

2~3 um 3.22 g/em® 2700°C

1.7315 m¥g

0.005240 cm’/g 99% Al, Ca, Fe, Cr, Mn, Na, Ni

Table 2. Composition and condition of bath for

electroplating
Bath composition Bath condition
Ni(NH,S0s),- 4H,0 {500 g/l| pH 4.0
H;BO, 40 g/l| Current density (A/dm?)| 15
. Temperature {°C) 50
NICIZ . 6H20 3 gl N
Rotation speed (rpm) 75
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Fig. 1. Zeta potential of SiC powders with pH of the function of the SiC concentration in plating bath.
solution.
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Fig. 3. SEM images of Ni-SiC composite plated films.
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Fig. 5. 3-D image of Ni-SiC composite plated films.
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Fig. 6. Microhardness of Ni-SiC composite plated fiims.
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Fig. 7. Wear volume with codeposition of SiC.
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Fig. 8. Optical images of worn surface with codeposition of SiC.
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Fig. 9. Friction coefficient with codeposition of SiC.
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