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Fig. 1 Microgripper using flexible ER valves
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Fig. 2 Divided electrode type flexible ER valve
using MEMS technologies
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Fig. 3 ER microfinger using alternating pressure source
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For realizing advanced mechanical systems such as micromachines using fluid power, advanced functional elements such as

microactuators using functional fluids are developed and integrated.
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Fig. 4 Micropump using ac electroosmosis
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Fig. 5 Piezoelectric micropump using fluid inertia effect
in pipe for high viscosity fluids
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Fig. 6 In-pipe mobile micromachine equipped with
ER microvalve and piezoelectric micropump

(Current Topics)
1) New actuators using functional fluids
(K. Yoshida, S. I. Eom, S. Yokota and J. W. Kim)

For advanced fluid power systems, new actuators using
functional fluids such as an electro-rheological fluid (ERF) are
developed.

An ER microvalve using a homogeneous ERF that can flow in
narrow channels without dispersed particles was proposed and
fabricated by MEMS technologies. The valve controls the
homogeneous ERF flow without sliding parts due to the viscosity
change in the applied electric field. Also, valve-integrated ER
flexible multiple ER

microactuator systemns using alternating pressure sources and so

microactuators, ER microactuators,
on were proposed and developed. Furthermore, micropumps
using ac electroosmosis that have simple structure without
moving parts and stable motion without electrolysis were
proposed and developed. (Figs. 1 - 4)

2) High output power micro fluid power sources
(K. Yoshida, S. I. Eom and S. Yokota)

High output power micro fluid power sources are developed for
advanced fluid power microsystems. A piezoelectric micropump
using fluid inertia effect in a pipe was proposed and developed,
which has a pipe element instead of an outlet check valve and
produces higher fluid power using the fluid inertia effect and
liquid column separation. The fabricated pump with 2.3 cm3 in
volume can produce fluid power up to 0.22 W when the working
fluid is water. Furthermore, for pumping higher viscosity fluids
such as a homogeneous ERF, a micropump using a multi-reed
valve was proposed and developed. (Fig. 5)

3) In-pipe working micromachines using fluid power
(K. Yoshida, S. I. Eom and S. Yokota)

For practical micromachines such as maintenance microrobots
for small diameter pipes in power plants, mechanisms and control
of in-pipe working micromachines using high density fluid power
are investigated.

An inchworm in-pipe mobile micromachine adaptable to pipe
diameters of 4 - 5 mm was realized. The machine has compact
supporting mechanisms using toggle mechanisms and a simple
rubber-tube hydraulic actuator constrained with a coil-spring and
is driven by the supplied pressure. Also, a micromachine
equipped with an ER microvalve and a piezoelectric micropump
was fabricated. (Fig. 6)
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