g atsa A0y A7E (20049 79)
Journal of the Korean Society of Precision Engineering Vol. 21, No. 7, July 2004.

AP |7 E ol 82t HAopyIE A|AH e Y

AR, SR, ol8%", dFE™

The Development of Polishing System a Magnetorheological Fluids

Young Jae Shin’, Dong Woo Kim’, Eung Sook Lee Kyung woong Kim

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 are 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.
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Table 1 Physical properties of BK -7

Material BK-7
Structure Single-crystal
Cubic ¢ -cut
Water solubility 0.0017
Surface hardness(GPa) 2.47
Young's module (GPa) 110
Fracture toughness 0.33
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Table 2 The properties of the iron powder

Micropowder iron grade R-2430
Color
Apparent_density
True density

Gray
20 - 3.0
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 Glycerol Na,CO;

30% 67.7% 2% 0.3%

Table 4 Experimental condition of abrasive-DI water
according to according to vol(%) of Al,O,

(1um)
Abrasive DI water
Condition 1 Al Oy 44 % 95.6 %
Condition 2 Al,O, 8.7 % 91.3 %
Condition 3 Al,O; 173 % 82.7 %

Table 5 Experimental condition of abrasive-DI water
according to Al,O; particle size

Particle size Abrasive Vol
Condition 4 0.005 pym 17.34 %
Condition 5 0.03 pm 17.34 %
Condition 6 I ym 17.34 %
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