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IPMC(lon-exchange Polymer Metal Composite)
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ABSTRACT The low actuation voltage and quick bending response of IPMC(ion—exchange
polymer metal composite) are considered attractive for the construction of various types of
actuators. In this study, in order to develop a new type actuators by using the IPMC platinum
electrode of IPMC are fabricated by using electroless impregnation—reduction method plating.
As the platinum—plating times are increased, IPMC performance was improved in terms of
bending displacement and force due to the enhanced surface conductivity. In addition, we
investigated the basic actuation characteristics of resonance frequency and actuator length as
well as the effect of water uptake and ion mobility. Using the classical laminate theory(CLT), a
modeling methodology was developed to predict the deformation, bending moment, and residual
stress distribution of anisotropic IPMC thin plates. In this modeling methodology, the internal
stress evolved by the unsymmetric distribution of water inside IPMC was quantitatively
calculated and subsequently the bending moment and the curvature were estimated for various

geometry of IPMC actuator.
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Figure 1. Bending of line element of layered

composite structure in x—z plane.
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IPMC (lon—exchange Polymer Metal Composite)
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Figure 2. SEM and EDS micrographs of IPMC
actuator.
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Figure 3. LSV of Pt/Nafion actuator in water
exhibiting electrolysis of water.
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Figure 4. DSC thermogram of IPMC showing two
melting peaks each representing free and bound

water.
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Figure 5. Resonance frequency of IPMC actuator
during continuous driving.
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Figure 7. Dynamic curvature charge of IPMC
function of platinum plating times.
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Figure 9. Calculated residual stress in IPMC layers
created by water migration. Two residual stresses at
the ends represent platinum electrodes.
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