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Surface polishing of Micro channel using Magneto-Rheological fluid

S. H. Lee, W. B. Kim, B. -K. Min, S. J. Lee ( Dept. of Mechanical Eng. Yonsei Univ.)

ABSTRACT

Magneto-rheological polishing is a new technology used in precision polishing. It utilizes magneto-rheological fluid,
nonmagnetic polishing abrasive, aqueous carrier fluids in magnetic field to remove material from a part surface. Silicon
micro channel as work piece is fixed in the slurry which is made of MR fluid and CeQ, (10 vol%) abrasive particles. And
permanent magnet rotate in the slurry to transfers magnetic force to abrasive particles by increasing yield strength of MR
fluid. so, the obtained bottom surface roughness of micro channel by experiment reduced to Ra 0.010 m Rmax 0.103 tm and
finwall surface roughness of micro channel reduced to Ra 0.018 ym Rmax 0.468 ym. At optimum conditions of variables, the

workpiece as silicon micro channel have about 24 times smaller surface roughness than before polishing.
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Fy . levitational buoyant force

V.. volume of abrasive particle

Oy - mass density of abrasive

0O~ : mass density of magnetic fluid

g acceleration due to gravity

M : ferric induction of magnetic fluid

VH : gradient in the magnetic field
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Fig. 1 Schematic diagram of part surface.
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Fig. 2 Fabrication process of Micro channel.
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Fig. 3 Scheme of polishing method.
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Fig. 4 Removal rate of thin Cu film and etching by time.
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(a) Before polishing.

(b) Atter polishing.
Fig. 6 Polishing Micro channel used MR fluid.

1875



(a) Before polishing.

(b) After polishing.
Fig. 7 Polishing fin wall of Micro channel used MR fluid.

Table 1 Experiment result.

Before polishing After polishing

Bottom | Ra:0.241 pm Ra: 0.010 pm

Fin wall | Ra:0.097 pm Ra:0.018 um
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