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Mold Filling Analysis and Post-deformation Analysis of Injection-molded
Aspheric Lenses for a Mobile Phone Camera Module
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Abstract : In order to produce high-quality optical components, aspheric lenses have been widely applied in recent years.
An aspheric lens consists of aspheric surfaces instead of spherical ones, which causes difficulty in the design process as
well as the manufacturing procedure. Although injection molding is widely used to fabricate optical lenses owing to its
high productivity, there remains lots of difficulty to determine appropriate mold design factors and injection molding
parameters. In the injection molding fields, computer simulation has been effectively applied to analyze processes based
on the shell analysis so far. Considering the geometry of optical lenses, a full-3d simulation based on solid elements has
been reported as a reliable approach. The present work covers three-dimensional injection molding simulation and relevant
deformation analysis of an injection molded plastic lens based on 3d solid elements. Numerical analyses have been
applied to the injection molding processes of three aspheric lenses for an image sensing module of a mobile phone. The
reliability of the proposed approach has been verified in comparison with the experimental results.
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Fig. 1. Schematic description of an image sensing module
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Table 1. Basic specifications of three aspheric lenses (mm)
Lens type Lens (1) Lens (2) Lens (3)
Outer diameter 4.5 4.5 4.6
Lens thickness 0.86 0.93 0.72
Radius (surface 1) 1.48 1.08 6.77
Radius (Surface 2) 6.45 0.82 1.72

Fig. 2. Configuration of three aspheric lenses with ray traoing”
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Table 2. Injection molding conditions for three lenses 80
Lens type Lens (1) | Lens (2) | Lens (3) T 60
Nozzle temperature (C) 270 270 270 g v
Mold temperature (C) 120 120 120 5
Injection time (second) 2.0 2.0 2.0 v
Holding time (second) 6.5 6.5 6.0 0'071 5 o 05 o 05 |
Cooling time (second) 35 35 35 radius (mm)
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