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The principle of a electrorheological polishing for a small part

W. B. Kim, S. J. Lee(Mech. Eng. Dept., Yonsei Univ.)

ABSTRACT

Two decisive mechanisms of the electrorhological polishing for a small part(for example, a aspherical surface in
a micro lens) are explained. Firstly, non-uniform electric field generated in the polishing structure increases a shear
stress of ER fluids which is maximized dramatically near the tool, therefore, substrate adjacent to the tool can be
removed effectively by mixed abrasives in the ER fluid. Secondly, abrasives in a non-uniform electric field are
governed by the dielectrophoretic phenomena. Abrasives move toward the tool because the field gradient is highest
near the tool and then abrasives are actively holded in that area. This phenomena is observed and evaluated by the

optical measurement.
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Fig. 1 The schematic of the polishing structure

Fig. 2 The geometry of the tool and auxillary electrode
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Fig. 3 Variation of a shear stress according to the
radial location
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Fig. 4 Dielectrophoretic pheﬁomena
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Fig. 5 The schematic of the optical meausurement of
the behavior of electrorheological slurry
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Fig. 6 Transitional motion of diamond particles as the
electric field is supplied (from left to right)

Fig. 7 Transitional motion of SiC particles as the
electric field is supplied (from left to right)
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Fig. 8 Behavior of diamond particles in the ER fluid
when the tool rotates

(left: without electric field, right: with electric field)
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Fig. 9 Behavior of SiC particles in the ER fluid when
the tool rotates
(left: without electric field, right: with electric field)

2. BFY A7FAY dielectrophoresisol] ¢ m}
A7t FF) AFHA B o= AstalnA
e DlAE o) vt AAE ASHoT §H8
A g s done o Fag org e

3099 S04 8, = 2FAAIFAAe
electrorheological effect2} dielectrophoretic effect7t &
FH oz &3t ERFAE o] 83 niAdv}rt of
Fo] AAdE}

& =EdlA AABIAE Zghort dd Aol
uteh A EUS AntE w, tholotR = [-2mE At
42 A% A £ 0.7me 7+F32 )9 Ra 200m 7
=9 drlFE 2o

Hnesl

. W.BKim and S.J.Lee, Characteristics of Electro-
rheological fluid assisted machining, 4th Conference
on Advances in Abrasive Technology, 2001,
pp.324-331, 2001

2. M.Parthasarathy and D.JKlingenbeg, "Electrorheolo-
gy-mechanisms and models”, Materials Science and
Engineering, R17, 57-103, 1996

3. T.Kuriyagawa, K.Syoji, “"Development of ER fluid
assisted machining for 3-D small parts”, J. of JSPE,
V.65, N.1, pp. 145.149, 1999

4. H.A.Pohl, Some Effects of Nonuniform Fields on
Dielectrics, Journal Applied Physics, V.29, 1958,
pp.1182-1188

- 971 -



