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Abstract

As the adoption of injection molding technology increases,

injected-molded optical products require higher

dimensional accuracy and optical stability than ever before. In the present study, four kinds of molding methods, i.e.,
conventional injection molding (CIM), injection/compression molding (ICM), rapid heat and cooling the mold(RHCM)
and rapid injection/compression molding (RICM) were selected in order to investigate the optical anisotropy of a 7 inch
Light Guide Plate(LGP) by examining the gap-wise distribution of birefringence and the extinction angle. The results
indicate that the compression process can decrease flow-induced birefringence over the whole region and that rapid
heating can decrease the birefringence level better than conventional molding. In addition, for the combination of
compression and rapid heating a reversal flow was detected from the distribution of the extinction angle near the gate.
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Fig. 1 Injection molding mechanism; injection/com-
pression molding(ICM) (a), RHCM(b) and

Mold opened (d)

RICM(c)
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Fig. 2 Graphical representations of biaxial indicatrix(a)
and birefringence ellipse(b)
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Table 1 Process conditions for 7inch LGP

Mold Packing ~ Compression

R k
temp. (C) (kgflcm?)  Force (ton) emarks
Exp. #1 - - Inj. only
500
Exp. #2 80 - CiM
*p (1.0s)
Exp. #3 - 110 ICM
500
Exp. #4 - RHCM
*p (1.0s)
e
P - 110 RICM
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L

Fig. 3 A geometry and its coordinate system of 7 inch
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Fig. 4 Gapwise profiles of birefringence An (a) and
extinction angle (b) of 7 inch LGP made with
injection-only at various distance from gate
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Fig. 5 Gapwise profiles of birefringence An (a) and
extinction angle (b) of CIM process at various
distance from gate
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Fig. 6 Gapwise profiles of birefringence An (a) and
extinction angle (b) of ICM process at various
distance from gate(Extinction angles are
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Fig. 8 Gapwise profiles of birefringence An (a) and
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various distance from gate
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Fig. 9 The optical indicatrix representation of birefringence and extinction angle distribution of injection-only (a),
CIM (b), ICM (c), RHCM (d) and RICM (e) corresponding to Figs. 4-8
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