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IONIC POLYMER-METAL COMPOSITE
FOR USE IN SOFT ROBOTICS
ABSTRACT:
Ionic polymer-metal composite (IPMC) artificial muscles (AM) is a low voltage
driven actuator exhibiting large “bending” displacement and operates in an aqueous
environment. Thus, they are suited for creating artificial fish-like propulsors that can
mimic the undulatory, flapping, and complex motions of fish fins. Conversely, they
can be envisioned as sensor when they are subject to mechanical deformation. In this
presentation, a newly-developed IPMC AM with patterned electrodes will be discussed
for realizing multiple degrees-of-freedom motion, such as bending and twisting.
Furthermore, physics-based models that can simulate ion transport and corresponding
strain for IPMC actuation will be discussed. The model can be used as an effective
design tool for fabricating IPMCs specific to certain engineering applications including
“twisting.” In addition, experimental results on electromechanical coupling of various
types of IPMCs will be included in the talk.
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