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Examination of Birefringence Reduction Effect by Ultra-high-speed Injection Molding
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ABSTRACT

An ultra—high—speed injection molding that forms microscopic shapes is in demand. In the past,
transcription characteristics were examined. Other characteristics, however, were not reported. Molded
components having precise transcription shapes and good optical characteristics, such as Laser Disks and
Fresnel lenses, also need to be examined. Experiments were made on how to influence ultra—high—speed
injection molding on optical characteristics with a thin cavity. Specifically, we quantitatively evaluated
birefringence of molded samples. Birefringence to thickness direction correlates with a cross—sectional
birefringence pattern. Experiments were made to confirm that ultra—high—speed injection molding
contributed to the speedup of resin flow front in a cavity. We found that ultra—high—speed injection
molding reduces velocity distribution inside the cavity and birefringence reduction effect is reflected

shearing record.
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Fig.1 Cavity shape, set-up locations of pressure sensors
and birefringence measurement areas.

Table 1 Set-up molding conditions for PMMA.

Resin Unit PMMA/S5V001
(Mitsubishi Rayon)
MFR(ASTM D1238) (g/10min) 21 (230°C, 37.3N)
HDT(ASTM D648) (C) 90 (1.82MPa)
Cylinder temperature (C) 245-250-250-240-60
Mold temperature (C) 60
Injection rate (cm®/s) 50/100/200/400/600
(Screw injection speed) (mm/s) (157/318/637/1274/1910)
Holding pressure (MPa) 20
Holding time (s) 0.5
Cooling time (s) 40
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Fig.2 Influence of cylinder temperature on the relationships
between injection rate and flow front speed.
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Fig.3 Relationships between injection rate and peak of
cavity pressure under different cylinder temperatures.
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Fig.4 Relationships between injection rate and phase
difference measured at different locations.

(PMMA, Open-end cavity)
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Fig.5 Birefringence pattern of PC molded samples under
different injection rates (Open-end cavity).
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Fig.6 Influence of holding pressure on relationships
between injection rate and phase difference.
(PMMA, Measurement area G, Close-end cavity)
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Fig.7 Cross-sectional polarized observation and birefringence
pattern of the PC molded sample under differential
injection rates. (Open-end cavity)
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