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Finite Element Analysis of Injection/Compression
Molding Process

H. S. Lee

Abstract
A computer code was developed to simulate the filling stage of the injection/compression molding process by a finite
element method. The constitutive equation used here was the compressible Leonov model. The PVT relationship was
assumed to follow the Tait equation. The flow-induced birefringence was related to the calculated flow stresses through
the linear stress-optical law. Simulations of a disk part under different process conditions including the variation of
compression stroke and compression speed were carried out to understand their effects on birefringence variation. The
simulated results were also compared with those by conventional injection molding.
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Fig. 1 Schematic diagram of compression molding
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Table 1 Processing Parameters
Processing Case A Case B Case C
parameters

Compression 0.0625 0.1275 0.1275

stroke (cm)

Compression 1.0 1.0 0.5

speed (cm/sec)
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Fig. 2 Predicted gapwise distribution of velocity v,
at various radial positions at the end of filling
in injection molding process(t=0.67443 s)
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Fig. 3 Predicted gapwise distribution of velocity v,
at various radial positions at the end of filling
(t=0.73138 s) in injection/compression molding
process under Case A
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Fig. 4 Simulated pressure traces at various radial
positions during the filling stage of injection
molding process
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Fig. 5 Simulated pressure traces at various radial

positions during the filling stage of

injection/compression molding process under

Case A
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Fig. 6 Simulated pressure traces at various radial
positions during the filling stage of injection
/compression molding process under Case B
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Fig. 7 Simulated pressure traces at various radial
positions during the filling stage of Injection
/compression molding process under Case C
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Fig. 8 Predicted gapwise distribution of birefringence
An at various radial positions at the end of
filling in injection molding process(t = 0.67443
)

30

=178 cm
r=2.43 cm
r=3.07 cm
-r=3.72 cm

25

4rem

20

-anx 10°

05

0.0 E¥
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Fig. 10 Predicted gapwise distribution of birefringence
An at various radial positions at the end of
filling(t = 0.7936s) in injection/compression
molding process under Case B
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Fig. 11 Predicted gapwise distribution of birefringence
An at various radial positions at the end of
filling (t = 0.9127s) in injection/compression
molding process under Case C
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