SRR A6 20034005 {RF Al N i S0 pp.300~ 304

Z HENEE T

=

o| ctojot=E B E 7t3

Diamond turning of pick-up lens for optical application

S. S. Park (KOPTI), D. J. Kim(CNU),
B. J. Lee(CSU), S. S. Kim, J. H. Kim, Y. M. Yu, and J. H. Kim(KOPTI)

ABSTRACT

The aspherical lens are used as objective lens of optical pickup. The sample product is made before
manufacturing the injection mould of lens to examine the design factor. The optimum cutting conditions of the

main spindle speed,

the depth of cut, the feed rate are found when we cut PMMA and PC lens sample with

ultra-precision SPDT. The demanded surface roughness 10 nm Ra, aspherical form error 0.5 ym P-V for aspherical

lens of optical data storage device are satisfied for PMMA, but not satisfied for PC.
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Table 1 Material property of PC, PMMA

PMMA PC
Refractive index 1491 1.586
Transillumination 93% 87%
Heat conduction R} o}
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Table 2 Basic set of cutting condition.

Material PMMA, PC
Tool nose radius 02 nm
Profile accuracy 2 ym

Spindle speed (rpm) | 1200. 1400, 1600, 1700,
1800, 1900, 2000, 2200

" Feed rate (m/min) 2,4.6.8, 10
Il Cutting depth (/m) 1.2.4.6,8 10
! Diameter of workpiccé D10
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Fig. 1 Experimental result of roughness(Ra:m)
versus spindle speed conditions.
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Fig. 2 Experimental result of roughness(Ranm)

versus depths of cut conditions.
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Table 3 Best cutting condition.

Material PMMA, PC
Tool nose radius 02 mm
Tool profile accuracy 2, 0.05 um
Spindie speed 1800 rpm
Feed rate 2 mm/min
T V-Cu_tting depth o 4-;zm
| Diameter of workpiece b 5 mn

Fig. 4 Diamond turning process of pick-up lens.
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Fig. 6 Measurement result of form error.
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Fig. 7 Aspherical pick-up lens.
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