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. Abstract |L

As consumers in optics, electronics, aerospace and electronics industry grow, the demand for ultra-precision aspheric

surface lens increases higher. To enhance the precision and productivity of ultra precision aspheric surface micro lens,

the development of ultra-precision grinding system and process for the aspheric surface micro lens are described. In

the work reported in this paper, an ultra-precision grinding system for manufacturing the aspheric surface micro lens

was developed by considering the factors affecting the ground surface roughness and profile accuracy. This paper

deals with mitror grinding of an aspheric surface micro lens by resin bonded diamond wheel and spherical lens of

BK7. The optimization of grinding conditions on ground surface roughness and profiles accuracy is investigated using

the design of experiments.
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Fig. 1 Ultra-precision grinding system

Table 1 Specification of grinding system

Unit Spec
Workpiece Size ¢4mm Convex
Material BK7
Position Accuracy 0.1um
Travel Straightness 0.1/m/40mm
Stiffness(H/V) | 200/400N/um
Rotational Error 0.1um
Workpice Spindle | Rotational Speed | ~ 3,000rpm
Stiffness(R/Axial) | 30/100N/um
Grinding Spindle | Rotational Speed | 100,000rpm
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Fig. 2 Manufacturing process of aspheric surface lens
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Table 2 Typical ranges of process parameter

Conditions Fine cut
Wheel speed(m/sec) | 5.233-13.361 | 5.233-16.747
Work speed(mm/sec) | 41.87-209.33 | 41.87-209.33
Feed speed(mm/min}) 5-10 1-8
Vitrified(V) Resin(B)

Rough cut

Grinding wheel
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Table 3 Orthogonal array table

Run order |Wheel speed | Work speed | Feedrate
1 1 1 1
2 1 -1 1
3 -1 1 1
4 1 1 -1
5 -1 1 -1
6 -1 -1 -1
7 1 -1 -1
8 -1 -1 1

Table 4 Factors and levels used in experiment

Sign Factor Low level(-1) | High level(1)
A | Wheel speed | 50,000rpm 80,000rpm
B Work speed 90rpm 300rpm
C Feedrate 3mm/min 10mm/min
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