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Abstract: For conventional electrical actuators, the materials are mainly made up of metals, which mean
they are prone to corrosion and electrical sparking. Replacing these systems with polymer metal
composite based materials can be solved both problems. Considering their excellent electromechanical
property, low device fabrication cost, light weight, and good electrical conductivity, the actuator based on
ionic polymer metal composite (IPMC) was fabricated using Nafion film, NaOH 0.1 molar solution, and
Au electrode. IPMCs exhibit good electrostatic property which means they can in principle be used in
making actuators based on electromechanical motions. The resistance measurements of Nafion film after
soaking in NaOH and deionized water were demonstrated and compared each other. The result of sample
soaked in NaOH showed better electrical conductivity than in deionized water. The fabricated IPMC
actuator exhibits a large deformation of bending displacement of approximately 9 mm with applied low
AC voltage 6.89 V at 2.84 Hz. The result of computer simulation was also very similar and shown as a
bending displacement of 8.6085 mm.
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Fig. 1.
and (b) schematic diagram of IPMC deformation under

(a) Structure of the Nafion in sodium hidroxide

external applied voltage.
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Fig. 2. The
morphology of a Nafion film

(x500) of surface
soaking NaOH

microscope image
after

solution.

Fig. 3. Schematic illustration of the deformation of the
polymer chains due to clustering of pendant ions.
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Fig. 4. The (x500) of surface

morphology of a Nafion film after soaking NaOH solution

microscope Iimage

and flapped motions with the applied voltage.

Fig. 5. The (x500) of the

morphology of a Au electrode on a Nafion film.
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Fig. 8. The measured result of the displacement for the

fabricated actuator with a He-Ne laser. (a) final position
of vibrated polymer actuator, (b) measurement of the

Fig. 6. Measurement tool and displayed the parameter of  position by using a He-Ne laser.

the displacement for the IMPC actuator. (a) fixed position

and connected cable for the measurement, (b) displayed

parameters using a function generator. 3
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Fig. 7. Structure of the fabricated polymer actuator Fig, 9. Measurement of capacitance in the fabricated
using a Nafion film. IPMC actuator,
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Fig. 10. Measurement of resistance in the fabricated
IPMC actuator.
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Table 1. Applied material properties for the simulation,

Young's
Modulus
[Pal

Density
[Kg/m’]

Poisson's

Material
Ratio

Gold 7.8e10 0.4 19,300

Nafion 5.2e7 05 1,920
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Fig. 11. The simulation result of contour displacement
for the experimented actuator.
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