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ABSTRACT. A method to determine the thickness of silicone resin film on zinc eletroplated steel
using X-ray compton scattering was investigated. On the basis of the fact that compton scattering process
predominates over photoelectric absorption for the light elements such as C, H, O and Si, the compton
scattered line of RhK, was used to determine the thickness of silicone resin. In this method, the standard
calibration curve for thickness determination of silicone resin film was found to be linear in the range
of 0.2~5.0 um ftlm thickness. The analytical results agreed well with those obtained by the gravimetric
method and the accuracy was found to be 0.22 pm.
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Table 1. Mass thickness values of silicone resin coa-
ted on Zinc electroplated steel sheets

Coating weight of Film thickness of

Sample name  silicone resin silicone resin

(g/m?) (pm)
SI-01 0.22551 0.18290
SI-02 0.45860 041050
S1-03 0.76228 0.68410
SI-04 117194 1.04503
SI-05 147771 1.32269
SI-06 2.34395 200810
SI1-07 2.80250 2.50850
S1-08 3.31210 2.96470
S1409 387261 346640
SI-10 3.87260 3.46640
SI-11 443312 3.96810
SI-12 5.55414 497150
S1-13 6.06369 542760
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Table 2. Analyticat conditions of XRF

Spectrometer Rigaku 3070

X-ray tube Rh target, End window type
Voltage 50 kV

Current 50 mA

Measuring area 30 mmé

Beam path Vaccum

Measuring time 40 sec

Spectral line Compton scattered line of RhK,

Analyzing crystal Lif (200)
Detector Scintillation counter
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Fig 1. The result of step scan analysis for anti-finge-
rprint steel sheet.
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Fig 2. Film composition of anti-fingerprint steel
sheet.
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Fig. 3. Calibration curve obtained by measuring com-
pton scattered line of RhK, thickness determination
of silicone resin film.
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Table 3. Analytical results for the thickness of silicone resin film on anti-fingerprint steels

Gravimetric XRF (compton) Deviation Sample Accuracy

Sample name  thod (x um) & um) @—9 @ Gariance  um)

RIST-01 1.2771 1.4935 0.2164 0.0468

RIST-02 04558 0.7559 (.3001 0.0906

RIST-03 2.6459 2.8275 0.1821 0.0332 0.0468 0.216

RIST-04 2.7822 2.6086 —0.1736 00301

RIST-05 3.7488 40024 0.2536 0.0643

RIST-06 34208 3.3779 —0.0429 0.0018

RIST-07 2.4629 2.5825 0.1196 0.0143

* Sample variance(SB)=Zx—x1/in—1) (9714} n: A|&F), *Accuracy=+/SB.
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Fig. 4. Relation of film thickness values between co-
mpton X-ray method and gravimetry on anti-fingerp-
rint steel sheets.
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