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Fig. 1 Correlation between oil film surface Fig. 2 Correlation between oil film surface
temperature and laser power temperature and radiation time
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Table 1 CO, Laser power at different duty ratios
sample

beam splitter £o.ys lens under laser frequency of 100 Hz

power duty ratio/ % power/W
meter 5 114
4 8.05
Q controlling 6 10. 80
= box 7 12. 00
Fig. 3 Experimental setup of CO; laser cleaning 9 14. 00
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(a) surface morphology of K9 (b) in-situ surface morphology of K9 (c) in-situ surface morphology of K9
glass before contamination glass after contamination glass after laser cleaning

Fig. 4 Pictures of cleaning effect at laser duty ratio of 6%
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(a) duty ratio 2% (b) duty ratio 3% (c)duty ratio 4%

(d) duty ratio 6% (e) duty ratio 7% (f) duty ratio 9%

Fig. 5 Pictures of cleaning effect at different duty ratios and radiation time of 10 s
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(a) radiation time 0.5 s (b) radiation time 1.0 s (c) radiation time 2.0 s
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(d) radiation time 4.0 s (e) radiation time 6.0 s (f) radiation time 8.0 s

Fig. 6 Pictures of cleaning effect at different radiation time and laser duty ratio of 16%
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Fig. 7 FT-IR spectra
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CO; laser-cleaning of dimethylsilicone contamination on gilded film surface

Ye Yayun. Yuan Xiaodong., Xiang Xia., Miao Xinxiang, Lii Haibing,
Wang Haijun, Li Xibin, Wang Chengcheng, Zheng Wanguo
(Research Center of Laser Fusion, CAEP, P. O. Box 919-988, Mianyang 621900, China )

Abstract: CO, laser was utilized to clean the dimethylsilicone contamination on the surface of gilded K9 glass. In the case of
point to point laser cleaning, the effects of laser power and radiation time were studied, respectively. Then the laser cleaning
effect was studied in the scanning mode. Optical microscope and Fourier transform infrared spectrometer were used to characterize
the cleaning effects. The results showed that CO, laser could effectively remove the dimethylsilicone by properly controlling the la-
ser parameters. In addition, this non-contact cleaning method can clean the gold films on the K9 glass without damage. Finite ele-
ment analysis code was used to simulate the effects of laser power and radiation time on the temperature of samples. The simula-
tion results were consistent with the experimental ones.

Key words: laser cleaning; cleaning effect; gilded K9 glass; dimethylsilicone





