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The Study on the Manufacturing and Inspection of Aspheric Lens using Automatic Design
Program

Kim Soo Yong*, Han Min Sik’, Kim Se Min', Kim Tea Ho', Jeon Eon Chan™

{ Abstract }

An aspheric lens is one of a key point optical element in the optical industry. The feature of an aspheric lens is not
to have the spherical aberration. An aspheric lens is also essential element for high-precision and light-weight in the optical
machine. Generally it have been used in a tailor progression an aspheric lens modelling much. In this study we applied
a lay back-tracer using a index of refraction to draw a creative aspheric lens. Also we developed the automatic design
program for aspheric lens. We manufactured the aspheric lens and executed a comparison experiment for refraction situation
of shape and straightness experiment to inspect the drawn aspheric lens in this study.
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Nomenclature .ME
Y axis : One side surface of the aspherical lens
F(») : The equation for curvature surface of the aspherical lens utzo g EJ:O] AREE 1y PR gAadoz &
F'(x)) : The gradient of tangent line at B point (= d y/ d x) -}% Eféfs}, 101::] o] )\x}\_ 35%% }0:1 OJO]Z]‘—
0, : The maximum spread angle of laser seat o H o
0, . The angle of refraction at A point g/ﬂ-—é‘ _gtg QE}J‘“ E}HL} T—EH"] 0}7’3‘ /\‘ E} OE}*‘
0, : The angle of incidence for tangent line at B point Hzol F3td EAS A3HAZ|A Fit o]yt TSR
: le of refraction f Ii i = -
t93 ‘Thc angfo rel ctnm:x or'tangent inc at B point 'lr:‘?-:;é‘g] 37]% 37_“ Q&E”ﬂ ;—:"_]5_94 é 7] Z‘]Sﬂ
an © : The gradient of a straight line
H : The distance between a laser seat generator and a center 3= 2 aQled A1 Qe oo, £3E 4AAl7]17] 9
o i s oz B, 08 2404 K5 g 140l
t . The maximum width of the aspherical lens 2200 - a 1. -
n, : The index of refraction at A point Té]i Zz"%ﬂ-giik‘ TX]_— 7d- A] 7]— %‘g ”H o}‘
n, : The index of refraction at B point L}'-Cq ;’:‘_]_E—o“ q'oo@ % dE o 7]'1153 AHE"' 7‘H§-— }\}'
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Fig. 1 Schematic diagram of geometric model
for the aspherical lens
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Fig. 2 Automatic design program for the aspherical
Lens
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b) Large-Caliber aspherical lens
Fig. 3 Drafting of geometric model for the aspherical
lens
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Fig. 4 Process of machining using a CAM software
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Fig. 5 Test machining using a CAM software
32 7I8 gl & =4

Fig. 6] "] = 7hgo) AMH 1471718 Yeh
i}, o] AH|= EYAKDECKEL MAHO)2.2 30,000 rpm
7tA) 7Hsdkch 2E)n o] & - B Fukggto gy
A5S 3N

Fig. 6 Photography of a high speed machine
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Fig. 7 Photography of the aspherical lens
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Fig. 9 Photography of an experiment result
for the aspherical lens
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Table 1 Experiment results

1m{cm) Sm(cm)
First time 23.52 23.53
Second time 23.51 23.51
Third time 23.50 23.52
Fourth time 23.53 23.50
Fifth time 2349 23.51
Sixth time 23.51 23.50
Seventh time 23.49 23.48
Eighth time 23.50 23.50
Nineth time 23.51 2350
Tenth time 23.52 23.51
The mean distance 23.508 23.506
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