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A Basic Study of High Precision Spindle Design for Micro-Glass Lens Grinding

E. J. Kim, J. H. Han, S. I. Park, S.H. Song (N2A Co, Ltd.)

ABSTRACT

The high precision spindle is essential for mass and low cost production of aspherical glass lens. Especially, in

the grinding process of micro glass lens the performance of the spindle determine the machined surface quality. For

the aspheric micro glass lens grinding, we design and make a high precision spindle. We use air bearings for high

speed and low motion errors of the spindle. And the driving mechanism is an air turbine to remove heat generation.

In this study, we make basic performance requirements of the spindle through benchmarking. And we confirm the

requirements by basic machining test. We test air consumption, static stiffness, run-out and vibration of the spindle.
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Table. 1 Spec. comparison of the air bearing spindles
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Table 2. Development specification of air spindle

Maximum speed 100,000 rpm
Runout{Radial/Axial) | 0.5/ 1 /m
Stiffness(Radial/Axial) | 20/25 N/im at 60,000rpm
Power 350 W at 5 atm
Size(Max. DxL) 100 x 200 mm

Drive Air turbine

Weight below 5 kg
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Fig. 1 Test apparatus for measuring of grinding force
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Fig. 2 3D modeling of air spindle
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Fig. 5 Spindle speed with air consumption
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Fig. 6 Test apparatus for static stiffness
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Fig. 7 Static stiffness of the spindles
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Fig. 8 TIR for spindle speed
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