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Technology for testing stress of flat glass
based on laser feedback effect

LU Long-qi,DENG Yong
(School of Mechanical Engineering, Nantong University , Nantong 226019 , China)

Abstract : Flat glass is widely used in construction, transportation , aerospace and other fields, and its stress is an im-
portant index to measure product quality. In order to detect the small stress in glass quickly and accurately, this paper
studies the technology for testing stress of flat glass based on laser feedback effect. By discussing the phenomenon of
polarization flipping in laser feedback theory, the problem of measuring lock area in the system is analyzed, and the
method of adding offset wave plate is adopted to expand the measuring range of the system. The accuracy and repeat-
ability of the detection technology are improved after excluding the errors caused by external temperature by analyzing
the error of the measurement results of the sample. The experimental results show that the maximum value of the sam-
ple of flat glass is 0. 65 Mpa,and the standard deviation is less than 0. 15 Mpa,which belongs to the standard stress
range of the product. In addition, the testing system has the characteristics of simple structure, high accuracy and
strong stability , which provides an important method for on-line nondestructive testing the stress in flat glass.
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Fig. 2 Laser modulation curve
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Tab. 1 The phase delay of the bias wave plate

Measurement Phase Measurement Phase
times retardation/ ( °) times retardation/ ( °)

1 46. 35 6 43.75

2 46.27 7 44. 87

3 46.08 8 43.26

4 45.36 9 43.37

5 44. 86 10 44. 16
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Fig. 7 The influence curve of temperature on

the phase delay of the bias wave plate
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Tab. 2 The phase delay of the bias wave

plate after system optimization

Measurement Phase Measurement Phase
times retardation/ ( °) times retardation/ ( °)

1 45.87 6 44.73

2 44.75 7 45. 56

3 45.90 8 44. 81

4 45.88 9 45.49

5 44.07 10 44.24
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Tab. 3 Stress measurement results at three test points

Phase retardation/ ( °)
Measurement
times Biased Point a Point b | Point ¢
wave plate

1 45.83 48.12 47. 85 46. 25

2 43.87 47.86 47.63 47.37

3 44. 65 47.23 46.97 47.26

4 44.30 46. 94 46. 86 45. 85

5 45.92 47.65 47.69 46. 69
Mean 44.914 47.56 47.4 46. 684

Relative increment 2. 646 2.486 1.77
The value of stress/Mpa 0. 60 0.56 0.39
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