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As far as Zn-Fe alloy electroplated steel sheets are concerned, customers’ demand for
good formability, weldability and corrosion resistance has strongly being increased. These
properties are mostly affected by the Fe content in Zn-Fe coated layer, which is deter-
mined by the supporting electrolyte concentration and the current density. Because it was,
in general, difficult to increase current density in CAROSEL type of EGL, the way of in-
creasing the supporting electrolyte concentration in electrolyte was developed.

This study described how to keep the Fe content in coated layer constant and uniform
through all over the current density. The following results were obtained:

(1) The Fe content in Zn-Fe coated layer is decreased with decreasing the current densi-
ty. But it is increased with decreasing the current density, when the chloride ion concen-
tration in electrolyte is above 305g/L

(2) Since the solubility of NH,Cl in electrolyte is sufficiently large, there is no problem
to keep chloride ion concentration in electrolyte high, which make it possible to control
the Fe deposition independent of current density.

(3) When replacing KCIl by NH,Cl electrolyte, it is expected that the electrolyte temper-
ature can be controlled lower and the addition of grain refiner be reduced.
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Fig. 1. Schematic diagram of electroplating appa-

ratus.

Table 1. Experimental conditions for Zn-Fe alloy electroplating

Bath Composition

Plating Conditions

ZnCl, 230 Current Density (A/dm?*) 20~120
Cone. FeCl, 80 Temperature(C) 50~70 -
(g/4) o- KCl 240~280 Flow Rate(m/sec) 15 B
NH.Cl 240~330 Coating Weight(g/m?) 40
Brightner (ml/1) 0.5~3.0 pH 2 N
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Table 2. Experimental conditions for draw bead
simulation

Male bead interleaf distance :
Forming 5.74~9.34mm

conditions  |Drawing speed : 200mm/min.

Lubricant : Drawing oil
Size : 45W x 200L(mm)
Drawing length : 60mm

Specimen

Bead and roller radius : 4.76mm
Meterial : Tool steel(SKD 11)
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Fig. 2. Fixed and roller bead configuration of draw
bead simulator.
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Fig. 5. Effect of bath temperature on Fe content
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Photo. 1. SEM micrographs of Zn-Fe alloy electroplated steel sheets from potassium({a) and ammonium(b)

chloride bath with variations of current density.
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in Zn-Fe alloy electroplated steel sheets.
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