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Verification for transcription of spherical radius and prediction of
birefringence in injection molding optical lens

Tae Soo Kwak”, Hitoshi Ohmori

ABSTRACT

This paper has been focused in developing of plastic lens with ultra-precision and low birefringence ability using by
injection molding simulation tools. The simulation tools, 3D-Timon™ and Asu-Mold™ were applied to visualize
indirectly the flow pattern of melted polymer enter the mould and the simulation results are verified as compared with
the experimental results. Birefringence and polarized light generated in injection molding process was also calculated
for each injection conditions and compared with the pictures of experimented optical lens go through the polarized
light plates device. A spherical radius of plastic optical lens transcribed from profile of mould core surface was
measured to estimate the geometrical accuracy for the each injection conditions. It is confirmed that the simulation
results about flow pattern and polarized light area coincided in experimental results. It is known that increasing in
thickness shrinkage at center of lens, the spherical radius is larger from comparing the graph measured spherical

radius and the thickness shrinkage at center of lens
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Fig. 1 Schematic diagram for birefringence
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Table 1 Conditions for melt front experiment
) Melt Mould __ Filling Hold
Resin temp. temp. time pressure
PMMA 250C 105°C 0.5sec 20MPa

Table 2 Conditions for birefringence experiment

Inj. Conditions 1 2 3 4 5 6
Melting Temp.(T){ 295 315 300 295 280 315
Mould Temp.(C) | 140 140 135 130 120 120
Filling Time (sec) ( 0.7 06 0.8 05 09 07
Hold Time(sec) | 2.0 1.0 1.0 1.0 20 1.3
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Fig. 2 Measurement picture of aspherical surface on
AFP 3D profilometer(UA3P, Panasonic.co.ltd.)
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Fig. 3 The comparison of filling patfem analysis using
by Asu-Mold™ and experiment results

Fig. 4 The comparison of filling pattern analysis using
by 3D-Timon"

M and experiment results
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Fig. 5 The comparison of simulation and experienced
results to polarized-light-plate about injection
condition, 4

Fig. 6 The comparison of simulation and experienced
results to polarized-light-plate about injection
condition, 6
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Injection conditions

Fig. 7 Simulation results for birefringence and

polarized light to injection conditions

Fig. 8 Distribution of residual stress calculated by
simulation tool
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Fig. 9 Shrinkage amount measured in thickness of lens
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Fig. 10 Results of spherical radius measured by AFP,
Atomic Force Probe to injection conditions
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