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Investigation of Optical Components Polished with Polyurethane Pad
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( 1. Fine Optical Engineering Research Center, Chengdu 610041, China;
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Abstract: The effect of high speed polishing process was investigated, which was applied to polish large optical flatware.
Material removal rate as well as surface roughness was measured, which was used to evaluate the quality of optical
component. The effect of pressure and spindle speed on material removal rate was researched, which was up to 10um/h in
our experiments. The results of experiments coincided with Preston formula. Moreover, the surface form of optical
components polished by high speed polishing is ~1.04(4=632.8 nm). Last, surface roughness induced by high speed
polishing with different size polishing agents (300 and 500 mesh size) was also observed. Our results show that the
surface roughness is proportional to the size of polishing agent which deceases with the time of use.
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Table 1 Estimation of Preston coefficient

Calculating according to normal load Calculating according to rotation rate
(£2=36 rpm, R=300 mm) (P=1.0 kPa, R=450 mm)
P /kPa 015 03 04 05 10 15 20 Qrpm 48 36 24 18 12 6
ks /(x10"?m?/N) - - - 20 17 15 20 kak7 /(102 m?*/N) 1.6 1.6 20 23 25 29
Krs /(x10"2m*/N) 16 08 12 15 - - - Krs /(x10"?m*/N) 0.6 0.7 10 07 1.0 1.0
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Table 2 Calculations of coefficients C for BK7 and fused silica (P=1.0 kPa, £,=3.5 GPa)

H,/ GPa dyo/um dso/um Ra10/nm Ra30/nm Cio Cso
BK7 5 5 0.2 1.3 0.9 0.056 0.98
Fused silica 8 5 0.2 1.0 0.7 0.069 1.2
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