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ABSTRACT

This study focuses on simulation technology in the injection molding process for plastic optic lenses. The
CAE program 3D TIMON was used to predict retardation, flow patterns and warpage deformation. The
results were compared to the results of optic lenses as measured using the WPA-100 retardation measurement
device with injection molding CAE for retardation predictions. According to the analysis and measured
results, the distributions of retardation between the CAE results and the measurement results were similar. It
was also confirmed that varying the injection speed had an effect on the injection pressure, warpage
deformation and retardation distribution. As the injection speed increases, the injection pressure also increases
and warpage deformation decreases. However, as the injection speed increases, the retardation distribution

deteriorates.
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Fig. 2 Modeling for CAE analysis of plastic lens

Table 1 Injection conditions for CAE analysis

Injection Maxinum . . Packing
speed pressure Cooling time Pressure

[mm/sec] [MPa] [sec] [MPa]

Analysis 1 5~6 200 25 90

Analysis 2 15~16 200 25 90

Injection
condition

(a) Symmetry model (b) Runner layout
AEAE A W AR SIS 3D-TIMON™S Fig. 3 Modeling of runner, sprue and gate
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Specifications | WPA-100

Measuring  |0~1000nmo]
range 2

Repeatability | o<1.0mm

Birefringence | 384 x 288

pixel pixels
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Fig. 5 Retardation measurement device, WPA-100
and specifications
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Fig. 6 Polarized light direction of slow axis and
comparison of flow patten
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Fig. 7 CAE analysis results of warpage
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(a) Specimen  (b) Analysis 1 (c) Analysis 2

Fig. 8 Comparison of specimen and CAE results
for retardation

Eiad o |l retardance L=
in

max.___ave. std.dev. cursor

Ave. : 65.5nm
Max : 133.7nm

133765 (65561 24045

Fig. 9 Measurement results of retardation inner
effective aperture

609nm

Ave. :
Max. : 1996nm

Fig. 10 Measurement results of retardation at gate

Table 2 Comparison of CAE analysis results

Optic lens Analysis 1 Analysis 2

Filling time[sec] - 1.152 0.432

Injection Gate - 16.12 17.84
Pressure
[MPa] Nozzle - 93.63 95.70
X - 2.60 223
Warpage Y - 042 035
[um]
zZ - 2.55 2.18
Maximum Gate 1,996 2,500 3,430
Retardation ;

[nm] Effff;”c 133.7 2249 414.9
Fig. 10 Al°|EQ 3aE SAHE 2oz Aol
E B9 HiF A= 609nm=E UEFSTE Table
2= AEAY A4 ARE ackeln 44 54
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