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ABSTRACT

This study has focused on the weld-line and birefringence reduction of a plastic optic lens using over and
CAE analysis in injection compression molding. A concave lens, which has a thin thickness in the center and
a large difference in thickness between the center and the periphery, often causes weld-line defects during
injection molding. CAE analysis has been applied to optimize the overflow design in order to reduce the
weld-line defects and the polarization defects. To reduce the weld line and birefringence defects, overflow
design and application using CAE analysis show that the measured birefringence values of the specimens
before the overflow application were 46.8nm and 36.9nm, and the values after the over-flow application were

13.6nm and 14.0nm. From the experimental results, it is confirmed that birefringence is greatly improved
when overflow is applied.

Key Words : CAE Analysis(CAESH A1), Weld-line(& =2}21), Over-flow(2H & Z<), Injection Compression
Molding(AHE EFM ), Birefringence(S5=2)
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Fig. 2 Retardation measurement device, WPA-100S

Table 1 Physical properties of Zeonex E48R

Properties Zeonex E48R
Light transmission [%] 92
Density [g/cm3] 1.01
Refractive index (ng) 1.530
Glass transmission temperature [TC] 139
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(a) 260C
Fig. 3 Comparison of flow pattem according to

(b) 280C

injection temperature

(a) 10mm/s (b) 25mm/s (c) 30mm/s
Fig. 4 Comparison of flow pattem according to

injection speed variation
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(a) 1.5mm (b) 2.0mm (¢) 2.5mm
Fig. S5 Comparison of flow pattem according to

compression distance
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(b) 0.4s

(a) 0.3s
Fig. 6 Comparison of flow pattem according to

(c) 0.5s

compression start time

(a) Enlarged gate (b) Reduced gate

Fig. 7 Design of enlarged and reduced gates
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(b) Birefringence

Fig. 8 CAE analysis results comparison for (a)
weld meeting angle and (b) birefringence using
enlarged and reduced gate
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Table 3 Analysis results of birefringence and weld
meeting angle according to compression start time

Compression start time[sec]
0.490 0.495 0.500 0.505

Analysis results

Blrefrm%ence
[x107]
Minimum weld
meeting angle[°]

2.582 2.591 2.601 2.611

130 135 140 145

Table 4 Analysis results of birefringence and weld
meeting angle according to gate type

Over-Flow gate type
Analysis results
Enlarged Reduced Square
Birefringence
(x10°] 2.609 2713 2,611
Minimum weld |- 5 145 145
meeting angle[°]

Table 5 Measurement results of molded samples

with over-flow without over-flow

Molded
samples 1 2 1 2

Shape accuracy
RI[PV, un] 0.0965 0.1268 | 0.1200 | 0.1434

Shape accuracy
R2[PV, un] 0.1078 0.1426 | 0.1036 0.1160
Birefringence
[nm]

13.6 14.0 46.8 36.9

(a) Weld line (b) molded sample

Fig. 9 weld line defect and molded samples
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(b) after application of over-flow

Fig. 10 Birefringence measurement results for
samples (a) before application and (b) after
application of over-flow
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