WEEMERA ECF ZAVWVEY AV DRERE ZDIGHA

& e, EHHIL

Micro Hydraulic Pressure Source by Electro-conjugate Fluid and Its Application

Joon-wan KIM®, Kazuhiro YOSHIDA"

This paper proposes an electro-conjugate fluid (ECF) micropump whose pumping sources are mounted on the
inside of fluidic channels. ECF is a kind of functional and dielectric fluid. A strong and active jet flow of ECF
is generated between electrodes surrounded by ECF, when high DC voltage is applied to the electrodes. To
combine easy fabrication and high performance, we propose a novel ECF micropump that consists of
triangular prism electrode and a slit electrode (TPSE). MEMS-based TPSE is successfully fabricated. The
result shows that the ECF micropump can be a good candidate as a driving source for soft microactuators. The
paper also proposes a novel fluid-powered finger to integrate ECF micropumps as a micro hydraulic pressure
source with the hybrid 3D printing as the fabrication method to form the unibody-like finger. Two integrated
ECF micropumps control two bellows-like joints respectively through fluidic channels built in the finger to
realize the compliant motion with 2 DOFs (degree-of-freedom). Instead of the traditional CNC machining,
molding and multiple manual assemblies, the 3D printing technology of hybrid-material (hard and soft
material) is utilized to fabricate our hybrid finger. The hybrid finger with ECF micropumps was successfully
realized and the driving experiments validated the feasibility of our concept.
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Fig.1 Comparisons of electrode shapes for ECF jetting
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Fig.2 Fabricated ECF micropump
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(c- 2) ECF micropump 1 and
2 applied voltage of 0.9kV
Fig.4 Finger’s movement by ECF micropump 1 and 2
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