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Research of thin plate thickness measurement based
on single lens laser triangulation

WANG Chen ZHAO Bin
( Institute of Measurement and Control Equipment School of Mechanical Science and Engineering Huazhong University of Sci—

ence and Technology Wuhan 430074 China)

Abstract: In order to measure the thickness of thin plates accurately the principle of thickness measurement based on double
light path laser triangulation was summarized and a gauging system based upon single lens laser triangulation was established. This
system consists of two symmetrically-installed laser devices a single lens imaging system an image acquisition system and a data
analysis system. Then the principle of measurement _measurement method and experimental facility were described. In the following
part the relation between system distinguishabili intersection angle among laser beam axis line and imaging lens axis was
discussed after that the least square fitting method was selected to get the fitted equation between measure thickness and flare
spacing convenient to data analysis. Finally a calibration experiment was conducted to demonstrate the accuracy. It is found that
this system not only eliminate the difficulty of synchronization problem laid in double light path laser triangulation method but also
has a high distinguishability it meets the commercial measurement demand well.
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Fig.2 Schemes of double laser triangulation
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Table 1 ~ Experimental data

No. actual thickness/mm  measure thickness/mm  deviation/mm
1 0.02 0.0207 0.0007

2 0.03 0.0317 0.0017

3 0.04 0.0424 0.0024

4 0.05 0.0524 0.0024

5 0.06 0.0641 0.0041

6 0.07 0.0716 0.0016

7 0.08 0.0757 -0.0043

8 0.09 0.0931 0.0031

9 0.10 0.0948 -0.0052
10 0.15 0. 1508 0. 0008

11 0.20 0.2094 0.0094

12 0.25 0.2533 0.0033

13 0.30 0.2932 -0.0068
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