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Fig. 5. Surface morphology of Ni-W/ sub-mia o WC composites processed with acurrent density of 0.1 A/cm® and WC content of ()02 g/1 (b) 1g/1. and (¢) 2 g/1in a plating bath.
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Fig. G The content of WC particles in Ni-W/WC compaosites which were fabricated
using different current densities and inclusion sizes, presented as a function of WC
content in & plating solution.
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Fig. 7. X-ray diffraction (XRD) patterns of Ni-W specimens that weie co-deposited with
micaoWC (1g/1) and sub-micro WC particles (1 g/1), and of the specimen without WC
additon. All deposits were processed with a current density of 0.1 A/ cm?. The sign *
designates peaks of WC, while the indicated crystallographic planes are of Ni-W alloys.
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Fig. 8. The hardness of Ni-W'WC composites which were fabricated using different curent
densities and inclusion sizes, presented as a functionofWC content in a plating solution. The
standard deviations of the measurements are indicated next to the data points.
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Fig. 10. Surface morphology of Ni-W/WC processed with pulse current with I, = O.4A/cm2, v = 100Hz, O = (a)10%, (b)30%, (c) 50%



Fig. 11. Surface morphology of Ni-W/WC processed with pulse current with |, = 0.4A/cm2, v = 10Hz, 0 = (a)10%, (b)30%, (c) 50%
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Fig.12. The content of WC particles in Ni-W/WC composites fabricated with pulse current with various peak currents,

duty cycles, and frequencies.



