UIFFEI (AR 2003 FHXREMR =2E pp.324~328

A4 HGAE 08T Ak A2

o

gol*, MR, of

A Magnetorheological Polishing System
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The Magnetoeheological fluid has the properties that it's viscosity has dramastic changed under some magnetic fields
therefore, Magnetorhlogical fluids has been used for micre polishing of the micro part( for example, a aspherical surface
in a micro lens). The polishing process may appears as follows. A part rotating on the spindle is brought into contact
with an Magnetorhological finshing(MRF) fluids which is set in motion by the moving wall. In the region where the part
and the MRF fulid ate brought into contact, the applied magnetic field creates the conditions necessary for the material
removal from the part surface. The material removal takes place in a certain region contacting the surface of the part
which can be called the polishing spot or zone. The polishing mechanism of the material removal in the contact zone
is considered as a process governed by the particularities of the Bingham flow in the contact zone. Resonable calculated

and experimental magnitudes of the material removal rate for glass polishing lends support the validity of the approach.

Magnetorheological fluid(X}7) 3-8 4-4)), Magnetic field 4214, Bingham flow(d %)
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Fig.1 Photograph of the MRF system

Fig.2 Structure of electromagnet
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Table 1 Physical properties of BK-7

Structure single-crystal
Water solubility 0.0017
Surface hardness(GPa) 247
Young's module(GPa) 110
Fracture toughness 033

Table 2 The properties of the iron powder

Micro powder iron

Color

Gray

Apparent density

2.0~3.0

True density 7.7 Maximum
Average particle diameter 4-6 microns
% iron 99.5 max
% carbon 0.05 max
% oxygen 0.5 max
% nitrogen 0.1 max

Table 3 Composition properties of the MR fluids used for
material removal experiment

CI powder

DI water

ERLk!

NagCO3

30%

67.7% 2%

0.3%

Table 4 Experimental condition of Abrasive-DI water
according to according to vol(%) of ALO;(1um)

Abrasive Dl-water
Condition 1 ALO; 4.4% 95.6%
Condition 2 ALO; 8.7% 91.3%
Condition 3 ALO, 173% 82.7%

Table 5 Experimental condition of Abrasive-DI water
according to AL O, particie size

Abrasive DI-water
Condition 1 ALO; 4.4% 95.6%
Condition 2 ALOy 8.7% 91.3%
Condition 3 | ALO; 17.3% 82.7%
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Fig.4 Surface contour plot of spot & 2D
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Fig.5 Measured surface roughness of spot
(ALO; Vol 4.335%)
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Fig.6 Result of surface roughness according to
abrasive particle size
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Fig.7 Result of surface roughness according to ALO;
abrasive volume(size : 1um)
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