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Multilayered Polymer Actuator for Artificial Muscles
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Abstract

To achieve a light, flexible artificial muscle that can be applied to housework robots, we developed a multilayered polymer actuator
that is able to generate large work output with a compact structure. We used a conducting polymer actuator that can be driven by low
electric voltage for safety, and a compact structure was achieved while keeping a large output by alternately stacking the conducting
polymer films and separator films that include an ionic liquid. As a result, the generated work output per unit mass reached 0.92 J/kg, a

two-digit improvement compared with the past, at a frequency of 0.5 Hz for expansion and contraction actuation.
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Fig. 1 Actuation mechanism of conducting polymer actuators
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Fig. 2 Structure of multilayered polymer actuator
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Table 1 Characteristics of polypyrrole film

oo 10-15pm
oooo ooo 200-300 S/cm
oooo 12 GPa
oooo oooo 53 MPa
ooooo 25 %
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Fig. 3 Fabricated polymer actuators
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Fig. 4 Actuation method of polymer actuators
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Fig. 5 Actuation performance of single layer actuators
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Fig. 6 Frequency characteristics and durability of single layer actuators
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Fig. 7 Actuation performance of multilayered actuators
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