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Abstract: Ni based composite coatings containing micro- and nano-SiC particles were prepared by dipulse
electrodepositing in watts nickel solution. The effect of the nano-SiC content in the solution on the micro morphology,
wear and oxidation resistance of the coating was investigated. The results show that the preferred orientation the Ni
crystallites transits from (200) crystal face to (111) crystal face of Ni-SiC composite coatings when adding nano-SiC in
electrolyte with SiC (5 um) content of 10 g/L. the maximum value of microhardness of coating with 456 HV is obtained,
and the smallest coefficient of coating with 0.28 is about 1/2 than that of micro-SiC composite coating when adding 4.0
g/L nano-SiC in electrolyte, and shows the best oxidation resistance with the mass gain of 6.025 mg/cm? is about 1/3 than
that of micro-SiC composite coating after oxidation at 900 ‘C for 100 h.
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Table 1 Electrodeposition parameters for Ni/SiC composite coatings

Concentration/(g-L™")

SiC powder SiC powder

NiSO,-6H,0 NiCl-6H,0 H;BO; Gum (40 m)

pH

Stirring  Current Cycle Pulse Plating
rate/  density/ time/ width/ time/
(rmin") (A-dm?) ps us h

Temperature/

300 30 35 10.0

2.0,4.0,8.0 4.5-5.5 30+1

200 2 1000 100 10
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Fig. 1 Surface morphologies of composite coatings with different nano-SiC contents in solution: (a) 0 g/L; (b) 2.0 g/L; (c) 4.0 g/L;

(d) 8.0 g/L
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Fig. 2 Cross-section morphologies of composite coatings with different nano-SiC contents in solution: (a) 0 g/L; (b) 2.0 g/L; (c) 4.0 g/L;

(d) 8.0 g/L
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Fig. 3 XRD patterns of composite coatings with different SiC
contents in solution: (a) 0 g/L; (b) 2.0 g/L; (c) 4.0 g/L; (d) 8.0
g/L
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Fig. 4 Relationship between contents of nano-SiC in electrolyte and microhardness(a) and relationship between coefficient of

friction and sliding time(b)
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Fig. 5 Wear tracks morphologies of composites coatings deposited with different contents of nano-SiC particles in electrolyte: (a) 0 g/L;

(b) 2.0 g/L; (c) 4.0 g/L; (d) 8.0 g/L
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Fig. 6 Mass gain curves of Ni-SiC composite coatings after

oxidized at 900°C for different times
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Fig. 7 Surface morphologies of Ni-SiC composite coatings after isothermal oxidation at 900 ‘C for 100 h: (a) 0 g/L; (b) 2.0 g/L;

(c) 4.0 g/L; (d) 8.0 g/L
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