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INTRODUCTION

ddition of particulate materials in zinc-alloy coatings

have bben reported, which were observed (o
improve the mechanical properties when present in higher
concentration. However, addition of these fine particulates
in controlled amount may selectively trap the defect
sites [1] of the surface and improve the corrosion resistance
properties.

EXPERIMENTAL

Zn + Al;O3 layers were deposited on cold worked steel
and copper substrate, using conventional zinc chloride
bath with Al,Qs5. The electrodeposited cold worked steel
and copper substrate with and without Al;O3 particulates,
are subjected to short time diffusion treatment at a
temperature of 873K, followed by air cooling. Pure zinc
anode (99.9%) and circular spe¢imens of cold worked steel
and copper, having an area of 113 mm? and a rotating
cathode, having 120 revelutions per minute was employed.
Deposition was conducted under potentiostz ¢ control.

Electrolyte = 3% NaCl
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The bath composition and operating parameters are given
below.

Bath composition

ZnCl»-50 g/1, NaCl-160 g/l, H3BO3-20 g/, Carrier-50 ml/l;
Brightner-5 ml/l, Al,O3 (250 mesh)-1 gm/1 and 5 gm/l; pH
= 4-5, t = 293 K, Cathode-speed = 120 r.pm;cd. =2 A
dm~2, Deposition time = 3456 seconds.

RESULTS AND DISCUSSION

Table I reveals the electrochemical parameters of deposited
panels by diffusion annealing in air at 873 K. It is seen that
as the percentage of particulates in the bath increases, the
coating thickness increases and ico, values decrease. This is
supported by the increase in polarization resistant values.
However, for cold worked copper substrate, the addition of
particulate materials seems 10 aggravale corrosion beyond
0.1%. Figures 1 and 2 reveal that incorporation of Al,Os
has changed the structure of the deposit.

TABLE—I: Electrochemical parameter of deposited panels followed by diffusion annealing in air at 873K

Cold worked steel

Cold worked copper

% Al,O4 Thickness
in bath icorr Rp Ecorr H Leorr Ecorr
(mA/mm) (Ghms) (mV) (mA.mm~1) (mV)
0.0 89 = —1125 34.0 0.07 —725
0.1 85 5 —1125 432 0.02 —640
0.5 83 15 —1450 58.5 85.0 —1200
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Fig. 1: Zinc deposit without Al;O3 Fig. 2: Zinc deposit with 1 gm Al:O3 in the bath
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