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A Microactuator System Using Electro-Rheological Fluid
Kazuhiro YOSHIDA", Sang In EOM", Joon-wan KIM"

This paper presents microactuator systems using electro-rheological fluid (ERF). The ERF is a kind of
functional fluids and changes its apparent viscosity when subjected to an electric field. An ER valve that
controls an ERF flow by applying electric field through a pair of fixed electrodes is simple and miniaturizable.
In this paper, two our researches are introduced. First, a soft ER microactuator system is described. For soft
actuators, 3 mm long divided electrode type flexible ER microvalve (DE-FERV) is proposed and fabricated by
MEMS process including electroforming. Second, for advanced microrobots, a multiple ER microactuator
system using an alternating pressure source is described. To reduce the piping space, an ER microfinger system
using an alternating pressure source is proposed and developed. An MEMS process for microfinger parts made
of PDMS is developed. A 1.6 mm long microfinger is successfully fabricated and its motion is demonstrated.
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Fig. 1 Microgripper using DE-FERVs
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Fig. 3 Fabricated MEMS-based DE-FERV
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Fig. 5 Proposed ER microfinger system
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