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Design of measurement system of lens center thickness
based on double-side optical confocal technology

YAO Hongbing, LI Lilin, CHEN Mingming, YANG Fengxiao
(School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: For the existing measurement system of lens center thickness based on optical confocal technology, refraction and
reflection of incident light affected the measuring accuracy. In order to solve this problems, based on confocal technology, the
modified measurement system of lens center thickness was designed with the method of double-side optical confocal measurement.
After theoretical analysis, error analysis and experimental verification, the results show that the measurement range of the system
reaches 30mm and the measurement accuracy is 2pum. The system can get the high-speed untouched measurement of center
thickness and satisfy the demands of actual measurement.
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Fig. 1 Initial structure
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Fig.2 Axial chromatic aberration
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Fig.3 Principle diagram of confocal measurement
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Fig.4 Schematic diagram of single probe device
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Fig.5 Diagram of flat convex lens thickness of single probe
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Fig.6 Principle diagram of double probe device
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Fig.7 Diagram of flat convex lens thickness of double probe
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Table 1 Measurement values of each biconvex lens with No. 2 lens

number of lens standard value/mm observed value/mm

1 10. 487 10. 487
2 10.525 10.525
3 10.526 10.528
4 10.530 10.532
5 10.522 10.524
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Table 2 Measurement values of each biconvex lens with No. 4 lens

number of lens standard value/mm observed value/mm

1 10. 487 10.488
2 10. 525 10.524
3 10. 526 10.528
4 10.530 10.530
5 10.522 10.522
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Table 3 Measurement values of each flat convex lens with No. 1 lens

number of lens standard value/mm observed value/mm

1 6.954 6.954
2 6.957 6.956
3 6.955 6.955
4 6.952 6.954
5 6.954 6.954

Table 4 Measurement values of each flat convex lens with No. 3 lens

number of lens standard value/mm observed value/mm

1 6.954 6.954
2 6.957 6.958
3 6.955 6.955
4 6.952 6.954
5 6.954 6.954
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