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Infrared testing for translucent material coating
LI Yan-hong', ZHAO Yue-jin' , ZHANG Cun-lin®

(1. School o f Optoelectronics , Beijing Institute of Technology , Beijing 100086 ,China;
2. Department of Physics, Capital Normal University, Beijing 100048 ,China)

Abstract: In order to measure the coating thicknesses on various substrate materials at a high speed
and a large area,an active infrared thermographic technique was presented. A light pulse was used to
heat to the surface of the coating and an infrared camera was utilized to capture the surface tempera-
ture change on real time. For a translucent coating, visible light could not be absorbed well on the
surface,so a water-soluble black paint was painted on the surface of the coating. Compared with the
differential InT -Inz curves without painting the coating, the thickness of the painted coating can be
measured according to the peak time of second differential In T - In ¢ curves. Experiment results indi-
cate that the translucent coating after painting satisfies infrared testing requirements, and the meas-
urement precision is 0. 09 mm for the thickness ranges of 0. 8 —1.7 mm. These data show that the in-
frared testing can be used in measurement of the coating thickness at high speeds,large areas,noncon-
tact and quantification.
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Fig.1 In T—In ¢ curves and differential curves
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Fig. 2 In T—In t curves before painting
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Fig. 3 First order differential In T—In ¢ curves
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Fig. 4 Second order differential In T—In ¢ curves
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Fig.5 In T—In ¢ curves after painting
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Fig. 6 First order differential In T—1In ¢ curves
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Fig. 7 Second order differential In T—In ¢ curves
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Fig. 8 Peak time distribution
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Tab.1 Results of thickness measurement
No. Thickness/mm
1 0. 85 0.98 1.32 1.68
2 0.67 0. 80 1.17 1.5
3 0.77 0.92 1. 27 1.55
4 0.91 1. 06 1.33 1.58
5 0.79 0. 96 1. 35 1.58
6 0. 81 0.99 1. 29 1.52
7 0. 82 1.00 1.32 1.63
8 0. 84 1.01 1. 37 1. 66
9 0. 81 1.09 1. 35 1.55
10 0.77 0.92 1.38 1. 60
SR (] 0. 80 0.97 1.31 1.58
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