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A Study on Machining of Aspherical Surface using a Cone.

Sang-Min Lee® (Mech. Eng. Dept., KPU), Cheol-Woo Parkt (KPU), Jong-Hang Leet (KPU)

ABSTRACT

An aspherical lens in information technology has been increased in order to enhance the optical performances.

There are two kinds of approaches to machine the aspherical lens according to workpiece matenials: Those are

plastics and glasses. The direct machiming techmque of aspherical surface 1s generally conducted by the diamond

turmng machine, precision grninding machine, and polishing machine. This techmque, however, has a problem which

needs an expensive and high precision machine in order to increase the surface roughness and the machimng

accuracy. In this paper, a machine, which 1s able to machine the aspherical surface, was developed to decrease the

cost. Also, the machiming of the aspherical surface using a cone was carried out experimentally in order to compare

the expeniment with the simulation. The results showed that the machimng experiments of the aspherical surface by

using the filted cone were 1n accordance with the simulation.
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JN=4dH

k = a cone constant

= a cone tlt angle

= a cone angle

radius of cone form
= sumulation value of vy
= simulation value of x

RN =R R D
|

= hemiellipsoid revolution about major axis
b = hemellipsoid revolution about minor axis

A = swing angle
m = gradient of the tangent line
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2.1 Locus Shaping Method
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Fig. 1 Layout of locus shaping method
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Fig. 4 Section profile of the tilted cone
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Fig. 5 Locus of contact point
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Fig. 6 Aspherical lens gnnding machine

Table 1 Experimental condition

0 q Mesh @ #100, #00, #3000
Tool | "% |Bond : Metal

Wheel _

Concentration @ 100%

Spindle  |V=30m/sec, N=4600rpm
Workpiece |N=100rpm

Swing |¥=1%/sec
Coarse grinding : 0.05mm/pass

Speed

Feed Feed |Precision grinding : 20mm/pass

Super grinding : lm/pass
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Fig. 7 Configuration of contact position between a
contact edge and a cone surface
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Fig. 8 Results of simulation and experiment
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Fig. 10 Results of simulation and experiment at
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Fig. 11 Surface roughness of coarse gnnding
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Fig. 12 Surface roughness of precision grinding
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Fig. 13 Surface roughness of super grinding
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