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Abstract: Accurate measurement of the internal stress in high-end glass relates to the safety and relia-
bility of the system in which it is used. This paper proposes a stress measurement method based on
the laser feedback effect. The laser feedback system consists of a laser and an external mirror. The
sample to be measured is placed in the external cavity of the feedback system, and the polarization
flipping of the laser induced by the gain modulation of feedback light is used to extract stress informa-
tion. First, the relationship between the phase of the orthogonally polarized modes of the laser and the bire-
fringence of the external cavity was theoretically analyzed. Next, the phase information of the orthogonally

polarized tuning curve was obtained by Fourier transform. Then, the precision of the system and algorithm

WS BB :2018-04-16;1&1T H#H :2018-05-15.
HEEWMHE HE K ITLFEE 5003 # B\ & )& %7 % Biwi H (No. IRT_16R07)



%8l

L4 4T L S R R 0 0 RO 8 3 9 B R 1955

was tested using a standard quarter-wave plate. Finally, the laser feedback system was used to measure the

internal stress in various aircraft cockpit plexiglass samples and measurement results are given. The experi-

mental results show that the measurement accuracy of the system for fringe number is better than 8. 3X107",

which meets the stress detection requirements of high-end glass.
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Fig. 1 Output tuning curve of laser feedback system
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Fig.2 Laser feedback measurement setup
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Fig. 3 Cavity modulated curves
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Tab.1 Comparison results of zero-level standard quarter-

wave plate

1 2 3 4
RS R 89,992 89. 994 89.992 89.991
Mok 89.770 89. 895 89. 832 89. 791
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Fig.4 Experimental curves of standard quarter-wave plate
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Tab.2 Measurement result of fringe number

1= 28 3 4#
A 0.0205 0.0145 0.0448  0.0513
M B 0.0171 0.0158 0.0403  0.0559
HC 0.0166 0.0303 0.0505 0.0519
M D 0.0186 0.0157 0.0405  0.045 3
M E 0.0158 0.0174 0.0455 0.044 5
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