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Preliminary Study on DEA-driven transport mechanism by 3D printing
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Ryunosuke HAMAMOTO, Tokyo Institute of Technology, hamamoto.r.ad@m.titech.ac.jp
Hiroyuki NABAE, Tokyo Institute of Technology
Koichi SUZUMORI, Tokyo Institute of Technology

Qiukai QI, University of Bristol

This research aims to develop a mechanism that mimics biological muscles by using soft actuators
composed of flexible materials. Soft actuators are flexible with respect to the object, a property that
is difficult to achieve with conventional rigid actuators. The focus of our research is to use electrostat-
ically driven soft actuators to fabricate mechanisms for transporting objects that mimic the principles
of biological muscle contraction. Existing research using the principle of muscle contraction in living
organisms has faced issues of control complexity and fabrication difficulty due to the use of multiple
actuators. Therefore, in this research, we expect to use a single soft actuator to drive multiple simple
pantograph structures fabricated by a 3D printer, which will result in smaller and more efficient molding.
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Fig.1 The principal of DEA.
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Fig.2 The Schematic of the mechanism consisting of DEA
and a simple pantograph structure.
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Fig.3 DEA Structure Diagram.

Fig.4 The Length of each link in pantograph structure.
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Fig.5 Apperance of prototype combining DEA and pan-
tograph structure.
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