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Research of on-line film thickness measurement
system based on infrared dual-light path

CAO Zhiying, ZHAO Bin
(Department of Instrument Science and Technology, College of Mechanical Science and Enginnering, Huazhong University

of Science and Technology, Wuhan 430074, China)

Abstract; Infrared thickness measurement is one of the main methods of online film thickness measurement, but
traditional infrared thickness measurement method still has such defects that it is sensitive to the stability of light source and
it is not applicable to high-speed film production line. In order to solve these problems, a dual-light path reference
measurement method was used and a dual-light path infrared thickness measurement system was presented. In the system,
the light source is divided into measurement light path and reference light path, using a single CCD connecting both the
measurement light and the reference light as light intensity sensor. The imaging principle was described and the
applicability of the system for Lambert law was discussed. Finally, calibration experiments for polyethylene and
polytetrafluoroethylene film were conducted to demonstrate the accuracy. The experimental results show that the method has
high precision and good robustness, and can effectively avoid the impact of the unstable of light source.
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Fig.2 Schematic diagram of optical image system
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Fig.3 Schematic diagram of simplified equivalent optical image system
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Fig.4 Light spot image collected in real-time
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Fig.5 PE calibration curve
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Table 1 PE calibration measurement data

No. actual value/pum measurements/pm  deviation/pum
1 15 15.02 0.02
2 30 29.75 -0.25
3 45 45.06 0.06
4 60 61.18 1.18
5 75 74.31 -0.69
6 90 89.54 -0.46
7 105 104.43 -0.57
8 120 119.72 -0.28
9 135 136.29 1.29
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Fig.6 PTFE calibration curve

Table 2 PTFE calibration measurement data

No. actual value/pm measurements/pm  deviation/pum
1 47.0 47.1 0.1
2 47.1 47.1 0.0
3 47.4 47.5 0.1
4 47.5 47.3 -0.2
5 94.5 94.5 0.0
6 142 142.3 0.3
7 189 188.1 -0.9
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Fig.7 Curve of gray scale ratio with different light intensity
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Table 3 Data of gray scale ratio with different light intensity

light spot B light spot A gray scale

No. voltage/V . )
gray scale gray scale ratio G,/ Gy

1 ~100 5.31 99.147477  98.475556 0.993223

101 ~200 5.00 90.290180  89.677692 0.993216

201 ~300 4.81 83.661621  83.057436 0.992778

301 ~400 4.59 72.877477  72.379916 0.993173
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