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Application of MR polishing to improve the transmittance and separation of glass molds with
micro pattems
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Fig. 1 The figure of polishing principle using a Magnetorheological
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Fig. 2 An experimental set-up for MR polishing

Table 1 Specifications of MR polishing system

Axis X-axis stage  Y-axis stage Z-axis stage Rotation stage
Travel 500mm 500mm 250mm 360°
Resolutions 1pm/count 5um/count  1.2arcsec/cts
+15.m/full +10m/full

Accuracy travel travel +15arc-ses
Repeatability +2m/full travel +2m/full travel ~ 1.3arc-ses

Maximum

Velocity 500mm/sec 50mm/sec 100rpm
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Fig. 4 3-dimensional shape and surface roughness of 300.m channels
using powder blasting
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Table 2 Comparison of MR fluids

Cl-powder Dl-water Na,CO3 Glycerin

50wt.% 48wt.% 1wt.% 1wt.%
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Fig. 5 Result of surface roughness according MR Polishing (Ra)

Fig. 6 Machined shape of fused silica glass surface roughness by MR
polishing (Ra=2.203nm)
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Fig. 7 Transmissivity of Fused silica glass
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