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ABSTRACT: The relationship between processing conditions and the properties of polysty-
rene (PS) disk was investigated. The properties of injection molded PS disk were birefrin-
gence and geometrical changes. In addition, to explain the behavior of the properties of PS
disk, the pressure in the nozzle and mold was measured by using pressure transducer. For the
packing pressure, the birefringence of 24 MPa packing pressure shows a maximum. Generally
speaking, with increasing packing pressure, the birefringence also increases, while, above a
certain packing pressure, the pressure in the mold does not relax completely. This residual
pressure may affect the birefringence behavior so that the birefringence of PS disk may de-
crease with increasing packing pressure above 24 MPa packing pressure. The thickness of PS
disk also confirms this explanation. The effects of melt and cooling temperature show the de-
crease of birefringence with increasing temperature. The increase of relaxation time may
cause the decrease of birefringence. For the injection speed, the birefringence shows the min-
imum at 10% and maximum at 20% of injection speed. This behavior can be explained by the
difference between the start time of injection and packing.
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Figure 1. The schematic diagram of an injection
molded polystyrene disk.
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Table 1. The Processing Conditions of Injection
Molding for Polystyrene Disks
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Figure 2. The gapwise average birefringence profiles
of PS disks with various packing pressure.
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Figure 3. The comparison between calculated and
experimental birefringence.
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