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Residual stress measurement of optical glass based on liquid
crystal device phase compensation

WANG Haili, YAO Hai, QI Wenhao, LI Xiang, LI Yeqiu, WU Rina’
(School of Science, Shenyang Ligong University, Shenyang 110159, China)

Abstract: Residual stress in optical glass induces stress-induced birefringence, resulting in phase retardation
of polarized light. The phase retardation is an important parameter for quantitative residual stress
characterization. To address the instability of phase determination in conventional polarization phase retrieval
methods over a large phase retardation range, a polarization imaging measurement method for optical glass
residual stress based on liquid crystal device phase compensation is proposed. A liquid crystal device is
introduced into the polarization optical path, and the compensation phase is continuously adjusted by the
driving voltage to achieve phase matching between the liquid crystal compensation and the phase retardation
of the tested optical glass. The difference between the image grayscale and the background grayscale is
used as the evaluation metric, and the optimal compensation state is determined by minimizing the grayscale

difference, thereby the phase retardation of the optical glass is obtained. The residual stress is then determined
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based on the stress-optic law. Experimental results show that the optimal compensation state is achieved at

a driving voltage of 3. 8 V, corresponding to a residual stress of 36. 235 nm/cm. Compared with the result

obtained using the standard polarization phase retrieval method (34.128 nm/cm) , the proposed method

exhibits a relative deviation of 6. 17% , indicating good consistency between the two results and validating

the effectiveness of the proposed method.

Key words: optical glass; residual stress; phase retardation; liquid crystal device; phase compensation;

polarization imaging
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measurement system for optical glass
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characteristics of the liquid crystal device
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