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ABSTRACT

The present work covers three-dimensional flow simulation and deformation analysis of injection molded plastic lenses
using solid elements. A numerical scheme to evaluate part deformation has been proposed from the results of injection
molding analysis. Proposed scheme has been applied to the injection molding processes of optical plastic lenses: a spherical
lens and an aspheric lens for a photo pick-up device. Through the simulation processes, residual stress is estimated and the
final deformed patters are obtained for both products. The reliability of the proposed approach has also been verified in
comparison with the results of real experiments.
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Fig. 1 Schematic procedure for deformation analysis
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Fig. 2 Sectional view of a spherical lens

Table 1 Injection molding conditions for a spherical lens

Items Contents

Melt temperature ('C) 300

Mold temperature (C) 100

Injection time (sec.) 2.0

Packing time (sec.) 5.0

Packing pressure (MPa) 100

Cooling time (sec.) 30.0
Fig. 3% B4 d= od Yo 283y Fd
of 4% 100ColA HFEE 130C7HA thdatAl &
ol U4gg o & Jow, o= BFAW &
2 fustel AnHon Fuge Udo] Bk of
2ot 2R Y AHRE JF0R AUE dHaLE
Aol WA AABGITh Fig 4 (0% WY
Mg F3 dFH Az dHo MIPAL sy

XZ plane

= Vm

130
125
120
115
110

105

100

XY plane \~\f,/

Fig.3 Sectional views of the temperature
distribution at the end of cooling stage

786

a3y

_— Demgned surface
Analy5|s result

Fig. 4 (a) Deformation pattern (CAE analysis)

Fig. 4 (b) Deformation pattern (experiments)'®”
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Fig. 5 Three-dimensional view of an aspheric lens
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Table 2 Injection molding conditions for an aspheric lens

Items Contents
Melt temperature (C) 280
Mold temperature (C) 130
Injection time (sec.) 2.0
Packing time (sec.) 4.0
Cooling time (sec.) 14.0
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Fig. 7 Estimated deformation pattern of an aspheric lens
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