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Abstract : A method was investigated to determine the thickness of coating on steel sheet using rf

glow discharge atomic emission spectrometer. The RF gas-jet boosted glow discharge has such salient

feature as good pleasure stability and high sputtering efficiency that it was possible to determine the

thickness of silicon resin film on zinc electroplated steel. The erosion speed variation is dependent on

discharge power, gas flow rate and discharge pressure. therefore determine discharge condition to

measure the thickness of coating on steels. The fundamental studies have been carried out to investigate
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an optimum condition for in-depth analysis and composition of zinc coating on steel. In this study, the

calibration curve for thickness determination of silicon resin film was found to be linear in the range

of 1000~3500 mg/m’ film thickness. The developed rf gas-jet boosted glow discharge was applied to

the analysis of zinc coating and silicon resin film on steel made by RIST.
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Fig. 1. Schematic diagram of the gas-jet boosted glow
Discharge atomic emission spectrometry.
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Fig. 2. Schematic diagram of the gas-jet boosted glow
discharge chamber.
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Table 1. Multi-layers sample of Resin/Cr/Zn CO3AF
series made by RIST.

oating layer .
Resin Cr Zn
Sample name
CO3AF032 11454 mgm’ 411 mg/m’ 140 mg/m’
CO3AF062 1477 mg/m’ 379 mg/m’ 20.5 mg/m’
CO3AF111 19950 mg/m’ 39.0 mg/m’ 13.9 mg/m’
CO3AF162 32892 mg/m’ 40.1 mgm’ 20.1 mg/m’
CO3AF1810 3400.8 mgm® 402 mg/m® 204 mgm’
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Table 2. Multi-layers sample of Resin/Cr/Zn C25AF
series made by RIST.

\Foating layer

Sample name

C25AF021

Resin Cr Zn

959.9 mg/m> 4682 mg/m’ 159 mg/m’

C25AF062 | 14842 mg/m’ 4517 mgm’ 17.8 mg/m’

C25AF102  |18782 mgm” 380.7 mgm’ 185 mgm’

C25AF132  |32892 mgm’ 3654 mgm’ 185 mg/m’
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Fig. 3. Effect of pressure on the emission intensity in

ZnfFe alloyed steel.
a) Pressure 2 torr, Gas flow rate 200 ml/min,
Power 30 W. b) Pressure 3 torr, Gas flow rate
200 ml/min, Power 30 W. c) Pressure 4 torr, Gas
flow rate 200 ml/min, Power 30 W. d) Pressure 5
torr, Gas flow rate 200 ml/min, Power 30 W.
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Fig. 4. Effect of gas flow rate on the emission

intensity in Zn/Fe alloyed steel.

a) Pressure 5 torr, Gas flow rate 100 mi/min,
Power 30 W, b) Pressure 5 torr, Gas flow rate
200 ml/min, Power 30 W, c) Pressure 5 torr, Gas
flow rate 300 ml/min, Power 30 W, d) Pressure
5 torr, Gas flow rate 400 ml/min, Power 30 W
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5. Effect of power on the emission intensity in
Zn/Fe alloyed steel.

a) Pressure 5 torr, Gas flow rate 200 ml/min,

Power 30 W. b) Pressure S torr, Gas flow rate

200 ml/min, Power 40 W. c) Pressure 5 torr, Gas

flow rate 200 mi/min, Power 50 W. d) Pressure

5 torr, Gas flow rate 200 mi/min, Power 60 W.
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Fig. 6. Calibration curves of Resin/Cr/Zn/Fe alloyed
steels.
a) Calibration curves of resin layer depth in
Resin/Cr [Zn/Fe CO3AF series coating steels.
(Operating condition: 3 torr, 200 ml/min, 30 W).
b) Calibration curves of resin layer depth in
Resin/Cr/Zn/Fe C25AF series alloyed steels.
(Operating condition: 3 torr, 200 ml/min, 30 W).
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Fig. 7. Relative emission intensity vs sputtering time of a
Resin/Cr/Zn/Fe CO3AF, series alloyed steel.
(Operating condition: 3 torr, 200 ml/min, 30 W).
a) Qualitative analysis of a multi-layer coating
(sample name: CO3AF032)

b) Qualitative analysis of a multi-layer coating
(sample name: CO3AF1810).
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Fig. 8. Relative emission intensity vs sputtering time of a
Cr/Zn/Fe alloyed steel. (Operating condition: 5 torr,
200 ml/min, 30 W).
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