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Abstract : Nanocrystalline CoW thin/thick film alloys were electodeposited from citrate baths to investigate the influ-
ences of metal ion concentration, current dengity and solution pH on chemical composition, current efficiency, residua
stress, surface morphology, and microstructure of the film. Deposit W (tungsten) content in CoW thin/thick film
increased with increasing W ion concentration, current density, and solution pH in the plating bath. It was observed
that resdua stress in CoW thin/thick film decreased with increasing W ion concentration and solution pH. CowW
thin film exhibited mixed phases of hcp Co [(100) and (002)] and hcp CosW [(002) and (201)] & W ion concen-
tration with 0.02 to 0.08 M. The microgtructure of CoW thin film a W ion concentration of 0.1 to 0.2M was close
to amorphous phase. The dominant phases were found to be hcp Co (002) and hep CosW [(200), (002) and (201)]
a the current densties of 5, 10, 25, and 100mA-cm2 CoW thin film a the current densities of 50 and 75mA-
cm? was close to amorphous phase. At solution pH 8.7, Cow thin film exhibited hcp Co (002) and hcp CoW
[(200), (002) and (201)]. Below solution pH 8.7, CoW thin film exhibited amorphous microstructure. The optimum
electrodeposition conditions for CoW thin/thick film were found to be W ion concentration of 0.08 M, current density
of 10mA -cm?, and solution pH 8.7.
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Table 1. Bath compositions and operating conditions (unless otherwise
noted) for CoW thin films electrodeposited citrate baths (M=mol
dm®)

hemical/condition Concentration (M)
CoCl,6H,0 0.126
Na,WO42H,0 0.02t00.25
(NH4),HCsHsO; 0.33
NH,CI 0.93
Current density 5t0 100 mA cm’2
Solution pH 4.3t08.7
Temperature Room temp.
Agitation None
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Fig. 1. Dependence of film composition, current efficiency and
residual stress on W*" concentration in CoW thin films. (a) film
composition, (b) current efficiency, and (c) stress.
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Fig. 2. Effects of W*" concentration on surface mor phology of CoW thin films: (a) 0.02 M, (b) 0.08 M, (c) 0.15M, and (d) 0.25 M.
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Fig. 3. XRD patterns of CoW thin films as a function of W*
concentration.
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Fig. 4. Dependence of film composition, current efficiency and
residual stress on current density in CoW thin films: (a) film
composition, (b) current efficiency, and (c) stress.
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