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A new experimental apparatus for mnickel-tungsten carbide (Ni-WC) electro-codeposited
composite coating was designed and developed and the characteristics o f the coating were
evaluated in terms of thickness distribution and uniformity, WC particle incorporation and
hardness. This proposed experimental apparatus enabled a rotation of the test specimen around
itself (Cathode Rotating; CR) and around anode (Anode Circumference Rotating; ACR)
simultaneously, the results being compared with those obtained by a conventional electro-
codeposition (CECD) technique. The proposed coating system was found to enhance the
efficiency of electrolyte stirring which improved the properties of the coatings. The
experimental results suggested that the properties of the coating thickness distribution, WC
particle incorporation and hardness of the coating were dependent on the mode of coating
techniques. The coating thickness distribution in all coating techniques increased at low current
density around 4 - 6 A/dm’ and then decreased at higher current density (6 — 10 A/dm? ). The
CECD technique was more sensitive to current density change than the CR and ACR
techniques. The ACR technique gave the best thickness distribution while the CR technique was
recommended when a relatively high thickness of the coating was required. The thickness of the

coating by CR technique increased at low self-rotating velocity and decreased with higher self-

rotating velocity (greater than 10 rpm). For ACR system, cathode-self rotating speed of 10 rpm
the thickness of the coating increased, but decreased at high cathode-self-rotating speed of 30
rpm. The current density did not affect the particle content and average coating hardness in all
techniques used. The ACR technique was recommended when requiring high particle
incorporation in the coating and hardness of the coating. (at a cathode-self-rotating speed of 10

tpm)



