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Micro Polishing using Electrorheological fluid
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ABSTRACT

It is well-known that Electro-rheological(ER) fluid is a material(suspension) which shows the dramatic change of
rheological properties under an electric field. Using these properties, the concept that variable apparent viscosity of
ER fluid could be applicable to the polishing for micro parts was introduced. It was investigated that how it works
for polishing and how it affects ER effect when abrasives were mixed with an ER fluid. Therefore a few structures
for polishing using ER fluid was suggested and cvaluated by means of experiments. In this paper, fundamental

mechanism and experimental results are described.
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Fig.1 Mechanism of electrorheological fluid
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Fig.2 Behavior of ER fluid & abrasives
with and without electric field
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Fig. 3 Polishing structure
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Fig. 4 Behavior of particles of the mixture around tool
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Fig. § Influence of abrasives size & amount on shear
stress of fluid (Diamond, 7=800s-1)
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Table 1 Specifications for simple experiment
of ER polishing

Bty EC 2 100um

EHX AX)| High speed steel

H Suf x| pararrel / gap : 2mm
M2 AX [ FH Electron-doped  silicon/45um
73 g glass (Pyrex)
MIZEEY A2l 25un- (fixed)

HAl Ut oF 400um

oAO}xY Diamond / dia. : 15-20un
HOIX/ERFHEIR| 0259 / Yec

MET 1500mm

JEBALZH 15min
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Fig. 6 Polishing result with ER fluid & abrasives
( 2kV applied, fixed height 25, 1500rpm )
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Fig. 7 AFM image of ductile mode machining
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