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The Principle of Magnetorheological finishing for a micro part

D. W. Kim(Mech. Eng. Dept., INHA Uni), Y. J. Shin, E. S. Lee(KIMM),

M. W. Cho(Mech. Eng. Dept.,

INHA Uni)

ABSTRACT

The Magnetorheological fluid has the properties that its viscosity has drastic changed under some magnetic fields

therefore, Magnetorheological fluids has been used for micro 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 Magnetorheological finishing(MRF) fluids which is set in motion by the moving wall. In the region

where the part and the MRF fluid 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 govemed 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.
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Fig.2 Photograph of the MR polishing process

Table 1 Physical properties of BK -7

water
solubility

(g/100g)
ingle- tal
BK-7 smglercrysta 0.0017
cubic ¢ -cut

material structure

surface young’s module Fracture
hardness(GPa) (GPa) toughness
247 110 0.33
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Table 2 Composition properties of the MR fluids used
for material removal experiment

o) DI water | 2849 | Na,CO,
30% 67.7% 2% 0.3%

Table 3 Experimental condition of Abrasive-DI water
according to Vol(%) of ALO;(1um)

DI water Vol %
95.6 %
913 %
827 % ]

Abrasive Vol %
ALO; 44 %
ALO; 87 %
ALO, 173 9%




Tabie 4 Experimental condition of Abrasive-DI water
according to ALO, particle size

Abrasive particle size (17.3 % Vol)
03 um | 1

0.005 um um
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Fig.3 Surface contour plot of spot &
2D analysis(ALO, :Vol 4.335%)

i P

Fig.4 Measured surface roughness of
spot (ALO5 Vol 4.335%)
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Fig.5 result of surface roughness
according to abrasive particle size

HI I

Saifurs Foaglumse fRai
iy

MI

28% B EEg

shasains R EbEs fesor il

Fig6 Effect of adding abrasive to MR polishing
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