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The Effects of Injection Molding Conditions on Uniformity and Brightness
of Light Guide Plate
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ABSTRACT

The effects of injection molding conditions on the uniformity and brightness of light guide plate(LGP) with
micro-patterns were investigated in the present study. An injection molding system for stampers with mirco-pattern
was designed and manufactured to perform experiment. Variations of injection molding speed, mold and melt
temperature for LGP were considered in this work. Also, injection molding characteristics of LGP were investigated
by numerical analysis using plastic injection molding commercial code. It was shown that injection molding
conditions such as injection speed, melt temperature and mold temperature can have an effect on the uniformity and
brightness of light guide plate.
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Fig. 1 Geometry of light guide plate and delivery
system for injection molding
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Fig. 2 Finite element model with delivery system and
cooling channel
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Fig. 3 Viscosity vs. shear rate and specific volume vs.
temperature for PMMA(Asahi Kasei Co. Delpet
80N)
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Table 2 Recommended processing parameters and
scope of experimental conditions

PMMA

50~90
(50,70,90)

Recommended
mold temperature(MoT)
range(°C)
Recommended

melt temperature(MeT)
range(°C) (220,240,260)

Coolant temperature(°C) 70
Cooling time(sec) 9

1 step. 60mm/s, 10mm
(20,60,100)
0.35

280
103

220~260

Injection control(Ram speed:
RS) (mm/s)

Packing time(sec)

Absolute max. melt
temperature(°C)

Ejecting temperature(°C)
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Fig. 4 Effects of injection molding conditions on
uniformity and brightness of the presented
LGP model

Residual stress{MPa)

04

a2 0.2
Normalized thickness

0.0

Fig. 5 Results of in-cavity residual stress in first
principal direction of the presented LGP
model(Case 1: RS=100, MoT=70, MeT=260,
Case Il: RS=20, MoT=90, MeT=220)
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