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An attempt on manufacture of designable 3D shape IPMC actuator
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Ionic Polymer metal composite (IPMC) actuator is an important soft actuator. Favorable properties include high
responsiveness, the capacity to be driven by low voltage, high durability and operability in water. It has promising
potential for biomimetic engineering. However almost all of the commercially available IPMCs are flat films and that
limits the potential of IPMC actuators for biomimetic applications. To enhance the IPMC’s potential for biomimetics,
in this paper we propose a fabrication method for a designable 3D shape IPMC actuator. In experimental evaluation,
manufactured IPMC actuators showed approximately the same flexural properties as commercially available [IPMC
actuators and manufactured IPMC actuators were superior to commercially available IPMC actuators in resonant gain.
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Fig. 1 Process of cast method
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(a) Elliptic Teflon mold (b) Elliptic Naflon membrane made

by cast method

Fig. 2 Elliptic Teflon mold
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Fig. 3 Depth of solution vs Thickness of membrane
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Fig. 4 Process of spray coat method

(a) Spherical Teflon

(b) Nafion sheet made by spray
coating method

Fig. 5 Spherical Teflon mold
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Fig. 6 Number of coating vs Thickness of membrane
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Table 1 Specifications of rectangle IPMC actuators

Length [mm] Width [mm]  Thickness [um]
Developed
13 5 50
IPMC
ERI’s
13 5 170
IPMC
]
dSPACE
ILaser
displacement
Al “Nme] L

actuator

IPMC actuator

Laser displacement sensor

Fig. 7 The schematic layout of the experimental setup
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(b) Comparative evaluation of commercially available IPMC actuator

and developed IPMC actuator

Fig. 8 Experimated evaluation of developes IPMC actuator
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Fig. 9 Frequency characteristics of IPMC actuator

Fig. 10 Butterfly robot (butterfly shaped IPMC actuator)
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