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An experimental study on the birefringence and extinction angle
distribution in the injection/compression molded optical disk

J. S. Kim, K. H. Yoon

Abstract

Recently, injection molding process became more popular than ever to produce large quantities of high precision
products or optical products. Injection molding products can cause sensorial problems because of high birefringence or
deformation from the residual stresses in the optical media. In the present study, we have focussed on the effect of holding
and compression pressures on the optical anisotropy remaining in the MOD by examining the gapwise distribution of
birefringence and extinction angle. The effect of holding pressure was found to form the inner two birefringence peaks.
But the effect of compression pressure on the birefringence distribution was found to make the uniform distribution near
the center in the gap-wise direction. Finally, the value of the birefringence near the wall decreased as the mold
temperature increased.

Key Words : Injection Molding(A1&/d &), Injection/Compression Molding(A+2/%+34d &), Birefringence(2Z4),
Extinction angle(*3 %)
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Fig. 1 Two different types of injection/compression
molding: (a) total compression and (b) partial
compression
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Fig. 2 (a) Stress distribution on the fluid element and
its Mohr’s circle of stresses for the simple shear
case. And (b) Mohr’s circle representation for the
index of refraction tensor for positive C
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Fig. 3 Mod mold
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Fig. 4 Gapwise profiles of birefringence A# (a) and
extinction angle(b) of MOD made with injection
at various radial locations (Extinction angles are
shifted by 50 degrees).
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Fig. 5 Gapwise profiles of birefringence An (a) and
extinction angle (b) of MOD made with injection

/ hydraulic holding pressure of 20 bar at various

radial locations(Extinction angles are shifted by

50 degrees).
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Fig. 6 Gapwise profiles of birefringence A# (a) and
extinction angle (b) of MOD made with
injection/compression of 20 bar at various radial

6(a)

locations (Extinction angles are shifted by 50

degrees).

EEHE 2= TAE Ay
® Aol AIE/UYFHA¥ o). Fig. 6
dES £ HAFoltt. Fig.

2 20 bar

o]

[e]

flo
(L o
My S

T Fig. 5 & vlwdte] & ), 527} &

i
&
32

=g 22l

A9 7.0 x 10" oA dAEA Y & F
k. E¥ FEHe Aee wE AE A=Y B

Fol WankE WA T Y. AT LEd
s Ae f5o A7) WES 2TFA

g BEAA FFHo] WY PS¢ £ 3

L&, 4% FRAAE FA9 fF0l Bz
dehd A¢ ¢ 4 Aok

5.8 B

HESE 488 49 A9 949 Ags

S 9istel AbgatE ol AaA BAHE 2
2us) wAS AseA Yaol AsEs ge
22Ae A, B AN R4S Fe 3
%9 Wshe 7t F9E 4EL BE £ Un

= A% I3

F 7

E dFe AAALE 2010871080740
LAl ez AHHoH, oo #AA o
HEA ZAERUS

= U

[1] Isayev, A. I. 1987. Injection and Compression
Molding Fundamentals. New York and Basel.
Marcel Dekker. INC.

[2] Menges, G and Wubken, G. 1973. Influence of
processing Conditions on Molecular Orientation in
injection Moldings. S. P. E. Technical Papers. 19,
519-522.

[3] White, J. L., Dietz. W. and Clark, E. S. 1978.
Teoretical and Experimental Studies of Orientation
Distributions in injection Molded Parts of Glassy
Plastics. S. P. E. Technical Papers. 24, 118-120

[4] Yoon, K. 1995, An Experimental Study on Precision
Injection Molding of Center-gated Disks. J. of
Rheology. 19-27.

[5] Wust, Jr C. J. and Bogue, D. C. 1983. Stress Optical
Behavior in Polystyrene; Residual Stresses and
Birefringence in Large, Quenched Samples. J. of
Applied Polymer Science. 28, 1931-1947.

- 448 -



