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Quantitative Analysis of Zn-Fe Alloy Electroplated Layer on
Steel Sheets by Glow Discharge Spectrometry

Synopsis

Yasuko FURUNUSHI and Yoshiharu OHASHI

Grimm-type glow discharge spectrometry (GDS) was used for in-depth quantitative analysis of Zn-Fe

alloy electroplated layer on steel sheets.

In order to improve the in-depth resolution of GDS data, Zn- Fe alloy mono-layer electrodeposits on Cu
were measured under various discharge conditions and by changing the dimensions of the discharge lamp,
such as the thickness of anode pipe and the distances between anode pipe and the sample.

According to this experiment, the most suitable conditions for getting the good in—-depth resolution were

determined as follows:
Thickness of anode pipe: 3.5 mm

Distance between anode pipe and/sémple: 0.1 mm

Discharge condition: 3 Torr-40 mA

Calibration curve method was adopted for determmmg both Fe concentration and the sputter rate for the

determined Fe concentration.

By the 1mprovement of in-depth resolution and the establishment of the quantitative analy51s method of
GDS for the measurement of Zn-Fe alloy electroplated layer, GDS will be widely used as the surface

analysis technique for various plated metals.
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Fig. 1. Schematic diagram of modified glow
discharge spectrometry.
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Fig. 2. Schematic diagram of GrmMM-type lamp
and the typical shape of sputtered crater (below).
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Fig. 3. The method for determination of in-
depth resolution parameter (4Z).
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Fig. 4. Relation between relative depth resolution
(4Z/Z) and sputter rate. In the figure, the
influence of the anode pipe diameter is also shown.
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Fig. 5. Effect of diameters of anode pipe for the
shape of sputtered crater.

Diameter of anode pipe : 8.0 mmg¢
Fig. 6. Effect of sputter rate on the shape of
sputtered crater.
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Fig. 7. Relation between relative depth resolu-
tion (4Z/Z) and the dimensions of glow discharge
lamp.
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Fig. 8. Effect of dimensions of glow discharge
lamp on the shape of sputtered crater.
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Fig. 9. Effect of sputter rate on the shape of sputtered crater.
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Fig. 10. Relation between maximum roughness
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Table 1. Compositions of samples used for cali-
bration curve.

Sample | Zn (g/m?) | Fe(g/m?) | ZnFe(g/m?) | Fe(wt%)

Fe 0.0 L2 — 100

1-0 6.2 13.1 19.3 68.0
1-1 7.0 9.6 16. 6 57.8
1-4 10.3 3.2 13.5 23.5
2-4 17.6 1.7 19.3 8.9
34 21.6 0.56 22.2 2.5
Zn 10.0 0.0 - 0
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Fig. 11. Definition of parameters used for cali-
bration curve.
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