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Aspherical Lens Design and Injection Mold Analysis Using Extracted
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Abstract

The development of polishing technology has enabled the production of injection molds with high quality surfaces and
shapes. For products such as mobile phones which require high quality performance the use of plastic materials has many
constraints such as shrinkage and deflection. The purpose of the current research is to use reverse engineering in order to
find and analyze the data of a selected aspherical lens and then creating a process to design an improved lens.
Additionally, the improved lenses are subject to molding analysis. In order to solve this problem, the lens construction
program, Zemax, was used to analyze and optimize performance. In the case of optimization, the object was to eliminate
spherical aberration and to find good MTF data. The result of the optimization data was similar to the MTF data found
from a random lens. Specific resin and analysis conditions were selected and CAD modeling was done to enhance the

injection molding analysis.
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Measurement data

Aspherical lens
Fig. 1 Aspherical lens and Measurement data
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Fig. 2 A newly formed cross-section
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K | Conic constant
c 1/r (radius)
Aspheric deformation constants

+ A;S* + A,5% + A;88 + 4,51 (1)
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Table 1 Condition of Response Surface Analysis

Factor Name Low High
A Radius 6.23 6.25
B Conic constant -1 0

Conic constant

618 620 622 624 626 628 630
Radius

0.00
001 -
0.02

>

Standard deviation
< 0.

0.0
0.0
- 0.0
0.0

Fig. 4 Contour plot for radius, conic constant and
standard deviation

Table 2 Result of Response Surface Analysis

STD STD
Variable N Average .
deviation error
Deviation 24 0.000045 0.001431 0.000292
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Fig. 5 Result of measurement for MTF

Table 3 Result of optimized aspheric formula by Zemax

Conic 4t 6" gh 10"

Radius
Cont Coef Coef Coef Coef

6.239 0.736 | -4.451E-4 | 2.974E-5 | -7.515E-7 | 7.167E-9
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Fig. 6 Result of optimized aspheric lens by Zemax
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Fig. 7 Design of lens for plastic analysis

Table 4 Mechanical property of PMMA IF-850

Light transmittance (%) 92
Haze (%) <01
Refraction index 1.49
Fluidity (g/10min) 124
Transition temperature (C) 86
Specific heat (JKG.C) 1771
Density(gler) Solid 1.1863
ensi cm
9 Melt 1.0606
Ejection temperature (C) 85
. Range 220~230
Melt Tem. (C)
Suggested 225
i Range 65~75
Mold Tem. (C)
Suggested 70

Table 5 Injection molding conditions for the lens

Fill control Injection time (sec) 2.5
V/P switchover Volume filled (%) 99
o
Pack/holding O%Filled prt_essure VS
time
Cooling time Specified (sec) 30
Melt Tem. (0) 225
Mold Tem. (0) 70
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