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Ultraprecision polishing for micro parts using electric polarization effect of abrasive particles.

S. H. Lee, W. B. Kim, S. J. Lee((Mechanical Eng. Dept., Yonset Univ.},
ABSTRACT

New polishing technique for small parts has been tried out using the principle of particle electromechanics. Common fine
abrasives such as alumina, diamond, silicon carbide are dielectric materials which are polarized under an electric ﬁeld,'and a
non-uniform electric field makes abrasive particles translate along the field line. Using this principle, We make abrasive
particles aggregate in the vicinity of the micro tool which is for the surface finishing of a small part without contact with it.

The behavior of particles is optically measured, and the machined depth of glass is examined.
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Fig. 1 Positive & negative dielectrophoretic effects
in different electrodes.
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Fig. 2 The schematic of the optical measurement and
experimental condition.
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Fig.3 AlLO; abrasive particles behavior by AC electric
field.

(©)tkv (d)1.5kv
Fig. 4 ALO; abrasive particles behavior by DC electric
field.

(®)AC 1kv )DC 1kv

Fig. 5 Diamond abrasive particles behavior by electric
field.

(2)AC 1kv (5)DC 1kv
Fig. 6 SiC abrasive particles behavior by electric field.

A ZHES FH AroiIASLE B AL
A& W DC YL FUL Wrd Ac AYY
AEE S8FAS o Anidatge] 7+ &2
H o] Zole d4o] BEEHAT AL E
FARE W 2L ARL 2.

3.3 ¢giotel I3

AgAA ztzte] dAnidztet dejRede) &
SRl Al AT AWEYT gEo
o] Z ¥ Dielectrophoretic force & ol &8 H= o

=
T

ox &

)
2
ot

Z24F LotR7) AsiA 4 dojA Aue 3 7
o GrigE AHgE dobA B2 HEYE Yolm

pige
Table 1. Experimental conditions
Gap (um) 20
Abrasive Particles (wt%) 10
Time (min) 5
Voltage (kv) 0~3

~

Machined depth of glass ( pm)

0 et}

00 05 1.0 15 20 25 30 35
Voltage (kv)

Fig. 7 Diagram of machined depth of glass by voltage
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(a) Before polishing surface
(Rmax : 0.591um / Ra: 0.098pm)

o 0

(b) After polishing surface
(Rmax : 0.096um / Ra: 0.013um)

Fig. 7 Polishing surface used DEP fluid.
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