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Design and Characterization of Electrically Driven-Bioinspired Soft Actuator based on Silicon-
Ethanol Composite

A. H. Ebrahimi H. Zamyad J. Safaie S. Sahebian

Abstract

Manufacturing soft robots to mimic the natural movements of living organisms by controllable external stimuli
required actuation systems like pneumatic, hydraulic, electrical, magnetic, and memory actuators. Inspired by
natural muscles, a fast-responsive soft robot was fabricated by a polymer composite with a phase-change fluid as
a secondary phase. The synthesis actuator can displace up to 25% (normal muscle tension), with a power
equivalent to 12W. The microstructural observations show that the second phase is homogeneously distributed
within microcapsules of less than 20 pum in size across the matrix. The stability of the internal temperature of the
actuator in the range of 60-70°C during successive excitation cycles and the ability to achieve the desired amount
of displacement allows the use of this soft robot in many areas.

Key Words Soft Robot, Artificial Muscle, Phase Change Fluid, Silicon, Ethanol
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