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Abstract

Electro-codeposition of nickel-alumina composite from a modified Watt’s bath containning fine alumina
particles has been studied and mechanical properties and oxidation resistance of deposit have been examined.

The pH value and temperature of electrolyte appeared to have no influence on Al;O3 content in the deposit in the
range of pH 2-5 and 20°C-90°C. With increasing alumina content in electrolyte up to 140 g// at a constant current
density, the amount of alumina dispersed in the deposit increased linearly up to about 12 volume percent. But with
increasing current density at a constant alumina content in electrolyte, alumina content in the deposit decreased.
The Guglielmi's model for the mechanism of electro-codeposition was found to valid and the value of absorption
constant & showed about 0.72.

The higher content of alumina in the deposit, the higher was the value of hardness of deposit, but tensile strengih
of deposits decreased with increasing of alumina content.

Nickel-alumina composites showed a higher oxidation resistance comparing with pure clectrodeposited nickel,

and the higher the content of alumina in the deposit, the better showed the oxidation resistance ¢f the deposit.
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Table 1 Composiﬁon of electrolyte

Nxckel sulfate (7H;0O): 210 g/1
Nickel chloride (6H;0): 60 g/1
Boric acid : 30 g/1
Sodium sulfate : 60 g/1
a-Alumina powder : 20-140 g/1

(average size 0.3pm)
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