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INTRODUCTION:

Eledroplated alloys of zinc with iron, cobalt or
nickel are being used to improve the crrosion resistance
of coatings, compared with normal zinc coatings. Out of
the Zinc — Nickel alloy coatings have proved to be very
effective because they are far superior to pure znc
depasits for both corrosion resistance and thermal
stability. Eledro deposition of Zn-Ni alloy has been
investigated since 1980in order to improve its chemicd
and physicd properties [1-4]. It iswell known that Zn-Ni
alloys are agood subgtitute for cadmium, which is having
two environmental hazads (cadmium & cyanide).

Many efforts have been made to develop
brightly corrosion resistant sted sheds, espedally for
automotive body panels. Recently it has been shown that
eledrodeposited Zinc - Iron goup metals aloys are
suitable materials for this application.

In this paper, Zn-Ni-Fe dloys coatings are
obtained on mild steel by eledro deposition in chloride
bath with and without additives and comparing it with Zn-
Ni for composition corrosion, surface examinations by
SEM and crystal orientation.

EXPERIMENTAL:

All plating baths are prepared from distilled
water. The basic bath composition for the eledro
depasition of Zn-Ni-Fe is given in Table 1. Zinc-Ni was
depasited from the same bath without adding Iron salt. By
varying pH, current density and temperature severa
plating was caried out with and without additives
keeping total molar ratio constant, and changing the ratio
of Zn to Ni plating was done for 15 min.

Eledrodeposits were dedroplated on one side of
a @pper plate of 1mm thick (exposed area 6.45cm?).
Before dedro deposition the substrate were pretreaed as
given below. Degreasing by TCE following by cleaiing
cahodicdly in an akaline solution for 2 min and
adivation in 5% HCI solution and finally rinsed with
distill ed water. Current was passed in the ratio of 86% for
Zn to 14% for Ni. Zn and Ni anodes were mnhneded
through separate aurrent regulators.

The mposition of the plated alloys were
determined using X-ray fluorescence for corrosion
studies, XRD and SEM, the ternary alloy was plated on
mild sted.

RESULTSAND DISCUSSION:

Fig.1 shows the cmpasition d Zn and Ni at
various current densities kegping the pH and temperature
as a mnstant. |t shows that at 30mA/cm? the iron content
is about 1% when compared to the aurrent densities at 20
and 40mA/ cn?.
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Fig.2 shows the acmposition of Zn and Ni at a onstant
current density and various pH. By varying the pH of the
bath there was no change in the compasition. Fig.3 shows
the compasition d Zn and Ni with and without additives
for constant current density and pH. The arve obtained
shows that the Fe percentage deaeases on adding
additive. The surfacemorphology was analyzed by SEM.

Tablel
Basic composition for the dedro deposition of ternary
Zn-Ni-Fe dloy.

Bath ingredient Concentration
ZnCl, 0.4 M
NiClg.6H,0 0.4 M
FeCl,.4H,0 0.06 M
NaCl 25M
CH;COONa.3H,0 0.3M
H3;BO; 05M
Additives
1 1ol
2 0.1 gpl
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