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Abstract

The light guide plate has become the major component for the backlight module in general information technology
products (e.g. mobile phones, monitors, etc.). High speed injection molding has been adopted for thin walled LGP giving
advantages such as weight, shape, size, and reduction in production costs. In the current study, the rheological characteristics
of high liquidity plastic resin PC(HL8000) were measured using a capillary rheometer to improve the reliability of the
numerical analysis for high speed injection molding. With the measured viscosity and PVT of PC(HL8000), numerical
analysis of injection molding was conducted using the simulation software(Moldflow). Filling time and deflection were
predicted and compared with those of traditional PC resins(H3000, H4000). The results show that PC(HL8000) has
significantly different rheological characteristics during high speed injection molding. Hence proper properties of the resin

should be used to improve the accuracy of numerical predictions.
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Fig. 1 Capillary rheometer (SR50)

Table 1 Specification of capillary rheometer(SR50)

Maximum force range 50kN / 11250 Ibf
Piston speed 0.0024-1200
Barrel type Single / Twin Bore
Barrel working length 290 mm
Temperature range 50-450C
Temperature accuracy + 0.2

Force transducers 1-50 kN

Pressure transducers 3.5-200 MPa
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Table 2 Viscosities according to polymers
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Fig. 3 Comparison of pvT data according to polymers
(PC;HL-8000, H-4000, H-3000)
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Table 3 Injection molding conditions

Injection temp. 340 C
Mold temp. 90 C
Cooling temp. 80 C
Cooling time 8sec
V-P crossover position 6mm
Ram Position Injection Speed
Posirion0 29.5mm 95mm/s
Posirionl 26mm 660mm/s
Posirion?2 20mm 720mm/s
Posirion3 15mm 210mm/s
Posirion4 10mm 85mm/s
Posirion4 6mm -
Packing pressure Duration
Packing pressurel 400Mpa 0.5s
Packing pressure2 450Mpa 0.5s
Packing pressure3 400Mpa 3.55

Table 4 Specification of injection molding machine

Maximum machine injection stroke 114 mm
Maximum machine injection rate 491 ci'/s
Machine screw diameter 25 mm
Maximum machine injection pressure | 392 MPa
Maximum injection speed 1,000 mm/s
Maximum machine clamp force 130 ton
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Fig. 5 Predicted fill time according to injection speed
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Fig. 8 The result of experiment using PC(HL-8000)

Deflection, all effects, Scale Factor=10.0
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Deflection, all effects, Seale Factor=10.0
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