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Abstract

A new non-contact method with laser and computer employed has been proposed in this paper,
which could be applied to measure thickness of transparent objects, such as glass. The method,
which had lower requirement for components and manual operations, was based on Michelson
interferometer and would not cause damage to test samples. Under the conditions of college-
physics laboratories, its precision could reach 0.1 mm. In addition, a new set of integrated design
scheme, which might help improve equipment portability, measurement convenience and preci-
sion, was put forward.
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Figure 1. (a) Schematic diagram of Michelson interferometer, (b) equivalent light path of Michelson

interferometer
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Figure 2. Concentric interference fringes formed by Michelson
interferometer with laser source
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Figure 3. Schematic diagram of experimental device
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Figure 4. (a) Self-made rotatable carrier table, (b) actual placement position of glass sample, (c) light path inside and near by the sample
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Table 1. Measured values of glass thickness obtained by the non-contact method proposed in this paper

= 1 BIEEMUNES AZRRINKEEETNRE
RifE 5 (mm) Al I AE (mm) X 2 (%) P (mm)
1 3.80 -1.21
3.85 2 3.89 1.03 3.82+0.04
3 3.77 -2.04
1 4.77 -0.89
4.81 2 4.89 1.73 4.85+0.04
3 4.88 1.42
1 7.94 114
7.85 2 7.79 -0.82 7.83+0.05
3 7.77 -1.03
1 9.91 0.52
9.86 2 9.81 -0.51 9.84+0.04
3 9.80 -0.64
1 11.86 -0.35
11.90 2 11.82 -0.64 11.89+0.05
3 11.99 0.74
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Figure 5. Internal structure of the improved integrated non-contact measuring
device
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Figure Al. (a) Light path of laser refraction, (b) using image processing software to enhance the
Ilght path and the glass-air interface
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Table Al. Measurement of refractive index of glass

= AL BIBITS RPN E

IR ANt e, () i g () Pt FHE R
1 60.554 32.077 1.640
2 59.178 31.209 1.657
3 51.419 29.207 1.602 1.623+0.011
4 39.995 23.390 1.619
5 60.852 33.151 1597
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