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Prediction of birefringence distribution
in cylindrical glass compression test

J.Lee, J. W. Na, S.H. Rhim and S. 1. Oh

Abstract
An analysis using FEM simulation was conducted to predict residual stresses and birefringence in simple compressed
cylindrical glaés as a preliminary part of the optimum design determination of optical lenses. The FEM simulation with
the Maxwell viscoelastic constitutive model was used to predict thermal induced residual stresses and birefringence
during the compression test considering stress relaxation. Also the linear photoelastic theory was introduced to calculate
birefringence from the residual stress state. The simulation results were in good agreement with deformation and
birefringence distribution in the existing experimental result.
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Table 1 Test Condition for the comparison of
deormation®

Material Soda-lime-silica glass

Geometry r=5mm,h=10mm

Temperature (Viscosity) 600 C (10'°Pas)

Loading type 40% compression

Loading speed 0.08 mnv/s

Table 2 Material Properties of Soda-lime-silica glass®

Mass density 2.2 glem’
Poisson ratio 0.22

Elastic modulus 6.2E+01 GPa
Instantaneous shear modulus 2.54E+01 GPa
Infinite shear modulus 1.5E-02 GPa
Elastic bulk modulus 3.69E+01 GPa
Thermal expansion coefficient 8.3E-06/C
Heat Capacity 840 J/Kg-K
Thermal Conductivity 1.7 W/m-K
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Fig. 1 Shape and effective stress distribution of 1/8

cylindrical glass specimen
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Table 3 Test Condition for the comparison of
birefringence ©%

Temperature(viscosity) 573 °C (10" Pas)

Loading type 30% compression
Loading speed 0.02 mm/s
Cooling rate 2 K/min
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