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ABSTRACT

The aspherical lens was designed to be able to array a focal point. For this reason, it has very curved
surface. The aspherical lens is fabricated by injection molding or diamond turning machine. With the
aspherical lens, tool marks and surface roughness affect the optical characteristics, such as transmissivity.
However, it is difficult to polish free form surface shapes uniformly with conventional methods. Therefore, in
this paper, the ultra-precision polishing method with MR fluid was used to polish an aspherical lens with
4-axis position control systems. A Tool path and polishing mechanism were developed to polish the
aspherical lens shape. An MR polishing experiment was performed using a generated tool path with a PMMA
aspherical lens after the turning process. As a result, surface roughness was improved from R,=40.99nm,
Rmax=357.Inm to R,=4.54nm, Rpx=35.72nm. Finally, the MR polishing system can be applied to the finishing
process of fabrication of the aspherical lens.
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Table 1 Conic constant value

Conic constant Surface type
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k=0 Sphere
K>0 Oblate ellipsoid
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Fig. 1 Properties of MR fluid

Fig. 2 Applied MR polishing system
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Fig. 3 Measured surface roughness at
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Fig. 4 Control mechanism of the linear velocity

Table 2 Experimental conditions for workpiece
rotation speed

209/418/628/836 mm/s

Workpiece rotation speed
(50/100/150/200 rpm)

Wheel speed 1236 mm/s
Magnetic field 15.92 kA/m
Gap distance 1.0 mm
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Fig. 5 Results of surface roughness with workpiece
rotation speed
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Fig. 8 Comparison with surface roughness before
and after MR polishing

Fig. 9 Comparison of aspheric lens before and
after MR polishing
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