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Abstract By taking the prism laser gyroscope as the research object and using the finite element analysis method,
the problems of the generation and amplification of the residual stress are studied in temperature variation process
under the condition of existing scratch on the surface of optical cement. Based on the change of the fused silica’s
dielectric tensor with stress, the relationship between the stress and gyroscope measurement value is analyzed. The
analysis results show that the micro scratch on the optical cement region produces the residual stress in the area
whose size is several times of the scratch width, and the frequency division and polarization change are caused. The
lock-in threshold of the gyroscope increases, the test precision of the gyroscope and working stability are affected.
Finally, by variable temperature experiment, the gyroscope detects the normal angular velocity component of the
Earth's rotation, and the combined light spot morphology and precision curve stability are used to verify the
correctness of the theoretical analysis.
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Fig. 1 Triangular prism ring cavity
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Fig. 2 Diagram of light path of ladder prism
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Table 1 Model material parameters
Elasticity , Shear .
no Poisson's C,/ C,/ Cs/
Material i modulus ) modulus . i )
(25 C) ratio N (107 "%«Pa ') (10 "«Pa ') (10 "“+Pa ")
E /GPa G /GPa
Fused silica 1.5352 92.31 0.31 41.18 —1.32 4.20 —3.85
Crystallitic Glass ~ 1.4570 73.04 0.28 31.37 0.65 1.91 1.53

Air 1.0003
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(a) Precision curve; (b) combined facula
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