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A Study on the Electrodeposition of Ni-Zn Alloys and Corrosiosion
Process of Electroplated Alloys

J.H.Lee-Y.G.Kim- H. Yang

Dept. of Metallugical Engineering, College of Engineeing,
Chonbuk National University 5607756

The electrodeposition of Ni-Zn alloys from a solution of nickel and zinc sulphates was studied. The
effects of plating variables on the appearance and crystal structure of the electrodeposited Ni-Zn alloys as
well as on the cathode current efficiency in the electrodeposition were investigated. The corrosion behavior
of electroplating of Ni-Zn alloys was investigated.

It was observed that the Zn content in the electrodeposited alloys and the cathode current efficiency
were significantly dependent upon the current density and the ion concentration of the sulphate bath,
whereas the Ni content in the deposit and the cathode current efficiency have negligible effect on the bath
pH and the concentration of such additives as succinic acid, sodium acetate and boric acid.

In the case of comparing corrosion of electroplated Zn film with Ni-Zn alloys, the corrosion rate of
electroplated Ni-Zn alloys was slower than that of Zn film. The corrosion rate of y-phase was the slowest. In
the case of electroplated film, when the corrosion was developed, the corrosion groove was formed. The
corrosion product formed on the Ni-Zn alloy deposits immersed in 3% NaCl solution was identified as 2
ZnC12.4Zn(OH)2 compound.
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Table 1.Bath composition for Ni-Zn olloys.

Formular Conc.mol/¢ Metal, g/¢ Metal-% of Bath

NiNiSO,-6H,0 0.5 29.35 47.31
Zn ZnSO,7TH,0 0.5 32. 69 52. 69
Suceinic acid(HOOC: (CH,),-COOH} 0. 25mol/¢

Table 2.Plating condition for Ni-Zn alloys.

Plating condition

Current Density 10A/dm?*
Temperature 40C
pH 4

Amount of Charge 2x10°C /dm?
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Fig. 2. Relation between cathode current efficiency
and current density.
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Fig. 4. Effect of pH in bath on the electrodeposited
alloy composition and on the cathode current effic
iency for Ni-Zn olloy deposition.
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Table 3.Phases of the electroplated Ni-Zn alloy
with various nickel content identified by X-ray
diffraction.
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SEM of the electrodeposited surface of Ni-Zn alloys.
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