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A Study on the Improvement of the Shape Accuracy of Plastic Lens
by Compensation Program

Sun-Hee, Woo*, Dong-Joo, Lee"

J| Abstract }

In order to meet the optical performance in the process of the micro lens manufacturing with plastics, it is important
to embody accuracy in shape and surface roughness to the intended design. Since it is difficult to machine exactly
the mold core of lens fit to the designed shape, in this paper, a simple program using MATLAB is developed for
shape correction of the mold core after first machining it. This program evaluates correction parameters(aspheric
coefficients and curvature) and generates aspheric NC data for compensating the core surface in prior machining
process. The program provides the way to manufacture plastic injection molding lens with aspheric shape of high
precision, and is expected to be effective for correction and to shorten the processing time.
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Fig. 1 Diamond tuming machine(ULG-100C )

Table 1 Specification of ULG-IOOC(H3)

De%cn» Axis | Stroke | Specification Resolution
ption
X .
. |300mm{ 450mm/min 0.00000 Imm
axis
Linear | ¥ | 7sm | 450mm/min | 0.000001mm
guide | axis
Z. 150mm; 450mm/min 0.00000Imm
axis
Work | €\ 1001,500min? | 0.0001deg
spindle | axis
Grind - 15,000~40,000min”| -
Spindle
Z7de] diste] 22 H(probeyE YA Ag3te ¢
A7 24 AAA o] FALEE A LASHA frAst
HA A 60=7k2 9] HArES) 34 8 574 Qlek A}
e FEE nadtnz YA &S S R T
Y FAE 2eEA %?QUE ClEnRS - R B
g W=l BUes 4T 471 Slck

2% oo gA=o] ‘ilw AFPY] 721 XYHFsFo|

T 73A4& 74 nhol A g &abo]S(micro slide)?] dlgtol] &
H(stylus)o] Hatg]o} 9171, o] AL ufolA R AT E(micro

spring( spring)).C 2 X E o] Ut HHI} HYHY A
olo]l 2Hgal= £ ¢S & vlolaR AnY Y WS FAE
stct W99 HEL nho|2 R &Eto]= Ao FaE0 9)
< A{(mirror($ x| 7Z mirror))e]l o] A(laser) F& 1t
APAAA A=tk HY7E G HEE ZF olFhE g
THi(feedback) Aolsts ALE 23 o] g4 AT

A HEE S vk vt AR g4 % 1Y &3
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Fig. 2 Measurement system (AFP)

Table 2 Specification of AFP(UA3P)

Description Specification
Stroke(X, Y, Z) 200 X 200 X 45mm
Probe Measuring force : 0.3mN(30mgf)
Resolution 0.000003mm(Z Axis)
Material Diamond
Stylus
Curvature 0.00280mm
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D Main spindle @ Z-axis @ X-axis @ workpiece

® Tool ® Tool holder @ B-axis ® B-axis turn table

Fig. 3 Precision lens core machining by diamond tuming
machine

o oL oo o O O
- MW s v oo

Surface roughness{(Ra, )

(=]

3 4 5 6
Feedrate{mm/min)

Fig. 4 Surface roughness for feedrate
(Spindle speed : 1,006rpm, Cutting depth : 4/m)
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Fig. 5 Surface roughness for spindle speed
(Feedrate : Smny/min, Cutting depth : 4/m)
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Fig. 6 Surface roughness for cutting depth
(Feedrate : Smnvmin, Spindle speed : 1,000rpm)
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Fig. 7 Average measuring data of surface roughness
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Fig. 9 Flow chart of the compensation for molding core
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Fig, 10 Interaction effect between aspheric section and
conic section

Aspheric Section Modification

Fig. 11 Evaluation of parameters for at Aspheric section
by compensation program
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Fig. 12 Evaluation of parameters for at conic section by
compensation program
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P-V = 7.8060 (um)
Fig. 14 Lens shape measuring data before compensation

P-v = 0.5364 (1m)
Fig. 15 Lens shape measuring data after compensation
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