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Study of the Stress Birefringence Measurement of Optical Glass
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Abstract Using the high precision digital stress measurement instrument, the distribution of stress birefringence
(SBR) of optical glass is digitally measured. Experiment shows that the impact of temperature and gravity on the
stress birefringence of glass cannot be neglected, compared to the first measurement result, the max value of SBR
reduces 83 % , and the root mean square (RMS) value reduces 87% . Also, when temperature maintains constant, the
effect of gravity is still obvious, experimental result shows that the max value of SBR increases 68% , and the RMS
value increases 90% in this situation. The stress birefringence of optical material/glass distribution measurement
with high precision has great impact on optical machining.
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Fig. 1 Principle of stress birefringence measurement
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Fig. 2 Stress birefringence distribution of fused silica. (a) Size of the material is 60 mm X 60 mmX 60 mm;

(b) size of the material is 410 mm> 410 mmX 12 mm
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Fig. 3 Influence of temperature and gravity on stress birefringence distribution of fused silica
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Table 1 Results of the stress birefringence of fused silica measured by image digital stress

birefringence instrument Unit: nm/cm
Value
Parameter
(a) (b) () (d) (e) D
Max 11. 617 3.717 1.038 1. 193 1. 431 2.005
Average 4. 587 1. 397 0.488 0.316 0. 480 0.592
RMS 5.251 1.572 0. 546 0. 354 0.525 0.674
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