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Improvement of Transmittance and Surface Integrity of Glass
Mold for light-hardening polymer Using MR Polishing

J. W. Lee, D. W. Kim, M. W. Cho

Abstract

In general, Light-hardening polymer was used UV nanoimprint technology. A light-hardening polymer was had the
problem of poor hardness, durability. In order to overcome the problem of polymer, inter change optical glass. However
glass is very manufacture and a lowering of standars transmittance. In order to glass recover was necessary polishing
process. The process is magnetorheological fluids polishing. MR polishing has been developed as a new precision
finishing technique to obtain a fine surface. Hence, Magnetorheological fluids has been used for micro polishing to get
micro parts. This polishing process guarantees high polishing quality by controlling the fluid density electrically. The
applied material in experiments is fused silica glass. Fused silica glass is widely used in the optical field because of high
degree of purity. For MR polishing experiments, MR fluid was composed with DI-water, carbonyi iron and nano slurry
ceria. The wheel speed and electric current were chosen as the variables for analyzing the characteristics of MR polishing
process. Outstanding surface roughness of Ra=1.58nm was obtained on the fused silica glass specimen. And originally
glass transmittance was recover on the fused silica glass.

Key Words : Light-hardening polymer(33 73 3+4d 44]), Fused silica glass(2 2l7} & }2:), Transmittance(F &),
Surface roughness(¥ 7 & 7]), Magnetorheological fluids polishing(MR &)
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2. Glass OtAE mold A&

2.1 Fused silica glass
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Table 1 Mechanical Properties of Fused Silica Glass

Standard
2.201 g/cm®

Parameter

Density

Shear Modulus

31Gpaat 25T

Young’s Modulus

73Gpa at 25T

Tensile Strength 50MPa
Compressive Strength 1.1Gpa
Knoop Hardness 500kg/mm?
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Table 2 Mechanical Properties of Fused Silica Glass

Parameter Standard
Specific Heat Capacity 703 JJKg K
Coefficient of 0.55x10-6/T
Expansion
Softening Point 1600°C
Strain Point 1025°C
Melting Point 1713TC
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3.1 MR Polishing 338
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Fig. 1 The figure of polishing principle using a
Magnetorheological
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Fig. 3 A photograph UV-VIS-NIR Spectro-
photometer
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Fig. 3 Transmissivity of Fused Silica Glass
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Fig. 5 Analysis of MR fluids and CI psrticle
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Table 3 Comparison of MR fluids
NazCOs3
1wt.%

Glycerin
1wt %

Dl-water
48wt. %

Cl-powder
50wt. %

Table 2 Mechanical Properties of Fused Silica Glass

NO | Wheel Electric | Polishing | Gap size
speed current time {mm)
(rpm) (A) (min)
1 5
_2 | 10
3 | 250 1.0 15 0.5
4] 20
5 25
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Fig. 6 Machined shape of fused silica glass surface
roughness by powder blasting (Ra=0.625¢m)
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Fig. 8 Measure surface roughness fused silica glass
after 20 min MR polishing (Ra=1.538)
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Fig. 9 Result of surface roughness according MR
Polishing (Ra)
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Fig. 10 Transmissivity of Fused silica glass
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