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Simulation of Injection Molding of Plastic Lenses for LED Lighting
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Abstract

The injection molding of plastic lenses for LED lighting
present two major problems: difficulty in setting the condi-
tions of injection molding due to the complex form of the
lenses, and difficulty in predicting the amount of shrinkage
deformation after molding. Further, quality problems in ex-
ternal appearance, such as weld lines, are likely to appear on
molded lenses.

In response, we introduced resin flow analyzing software
used to predict molding conditions and the amount of
shrinkage deformation generated by molding under those
conditions. We gave feedback from our predictions to die
machining for trial molding and confirmed that die cor-
rection, calculated based on a comparison analysis of light
distribution characteristics, supported the validity of our
simulation.
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Fig. 1 Lens using single LED (lens A).
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A: Exit face
Light B: Entrance
source
Fig. 2-1 Measurement locations A & B.
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Fig. 2-2 Measured result at location A.
-45

Shrinkage (um)
& A
& S

-4 -2 0 2 4
Location of measurement (mm)

Fig. 2-3 Measured result at location B.
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Fig. 3 Evaluation result of light distribution characteristics: Simulation
curve is based on optical design, Normal curve is data of lens
molded without correction, and Adjusted curve is data of lens
with correction.
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Fig. 4 Modified lens A (trial product).
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Fig.5 Lens using 5 LEDs (lens B).
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(1) Gate between LED light source points.

(2) Gate in front of an LED light source point.

Fig. 6 Gate location.
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(1) Gate between LED light source points.
(2) Gate in front of an LED light source point.

Fig. 7 Melt front.

(1) Gate between LED light source points.

(2) Gate in front of an LED light source point.

Fig. 8 Thermal distribution at the moment resin completely fills the
mold.
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Fig. 9-1 Measurement locations 1 through 5 and A.
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Fig. 9-2 Deformation result at location A (magnification ratio: 10 times).
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Fig. 9-3 Measured result at locations 1 through 5.
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