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A study on the wear resistance of Ni-SiC composite plating
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Abstract

The Ni-SiC composite plating was performed in a Watt nickel solution and the wear resistance of the
composite layer was studied on a pin-on-flat type wear tester. The volume losses and friction coefficients
were measured. It was found that the quantity of SiC powder in the composite layers was affected by SiC
concentration, pH, temperature, and agitation speed in the Watt nickel solution. The hardness and wear
resistance of the coatings increased with SiC content. The quantity of SiC powder in the coating from a
nickel sulfamate solution is larger than that of the Watt nickel solution, because the amount of nickel 1ons
absorbed on the SiC powder in the nickel sulfamate solution is greater than that in the Watt” s solution.
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Fig. 1. Schematic diagram of composite plating ap-
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Table 1. Chemical compositions of Ni strike solu-
tion

Composition of Ni strike solution

NiCl, - 6H,0 240g/ ¢

HCl _ 120me/ ¢
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Table 2. Operation Conditions of Composite plating

Temperrature (C) 20 ~ 60
pH 2~6
Current

3A/dm*~15A/dm?

Density (A/dm?)
Concentration of SiC
in Ni plating (Vol.%)
Agitation

Og/ ¢ ~ 180g/ ¢

100 rpm~ 500 rpm
rate (rpm)
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Fig. 2. Schematic diagram of pin-on-flat recipro-
cating wear testerdeposit (pH:4, Tempera-
ture:60°C, Stirring speed:200rpm)
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Fig. 4. Thickness of Ni plating and Ni-SiC compos-
ite plating layer{pH:4, Temperature:50°C,
Stirring speed:200rpm)
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Fig. 10. Optical micrographs and EDS analysis of
the cross section of Ni-SiC composite
plating layer (a) Optical micrograph
(X1000) (b) EDS analysis
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