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Abstract

The codeposition behavior of WC particles from an additive-free nickel sulfate and sulfamate solution has
been investigated. Electroplating of Ni/WC composites was carried out at different current density with vari-
ation of WC particle size. The Guglielmi adsorption mechanism is applied to the electroplating of the fine
WC in Ni matrix. The contents of WC in Ni composite coating were increased both by increasing current
density and WC concentration in the bath. The hardness of Ni/WC composite coating at low current density
is higher than that at high current density since finer WC particles dispersed through the coating. The codepo-
sition behaviors of Co coated WC particles were also investigated. Conducting layer of particles promoted
the codeposition behavior of Ni/WC-Co composite coatings.
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Table 1. Ni-WC bath composition and operating con-

ditions
Chemical compound Concentration
Nickel sulfate 250 gpl
Nickel chloride 10 gpl
Boric acid 10 gpl
WC, WC-Co 0-100 gpl
Operating parameter Condition
pH 44+02
Temperature 55=2°C
Agitation 300 rpm
Current density DC, 10-30 maA‘fem®

(c)

Fig. 1. Morphologies of WC and WC-Co powders (a) WC-1, {(b) WC-2, (¢} WC-3, (d) WC-Co.
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Fig. 2. Effects of WC and WC-Co concentration on WC contents in the composite coating at different current density
(a) WC-1, (b) WC-2, {¢) WC-3, (d) WC-Co.
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Fig. 3. SEM photograph of WC and WC-Co composite coating surface (a) WC-1, (b) WC-2, (¢) WC-3, (d) WC-Co.
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Fig. 4. SEM photograph of cross section of WC and WC-Co composite coating (a) WC-1, (b) WC-2, (c) WC-3.

(d) WC-Co.
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Fig. 5. Cross sectional view of Ni-WC composite coating
at 50 mA/em? current density.
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Cross sectional view of Ni-WC(Co) composite
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Fig. 7. Micro hardness of composite coating before and
after heat treatment.
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