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The eletromechanical reasponse of polarized particles/polydimethyisiloxane

composite for actuator application
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Abstract

To study the effect of polarized particle and electric field strength on the eletroctromechanical properties
of elastomer composite, polydimethylsiloxane/polarized particles (Leucoxene Nanofibers, Leucoxene
Nanotubes, limenite Nanofibers and limenite Nanotubes) composite, were prepared at various

crosslinking ration and amount of polarized particle. The dielectric constant and electrical response were
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studied under an applied external electric field (0-1.5 kV). A parallel plate melt rheometer was used to

measure the storage modulus and the loss modulus of polydimethylsiloxane/polarized particle composite.

All experiments were conducted in the linear viscoelastic regime, in the frequency range of 0.1 -100 rad/s

and at 1% strain. When the external electric field applied, the storage modulus increased because of the

electric force between the polarized particles. As increasing the electrical conductivity of polarized

particles, thus higher shear force is required. The power consumptions of polydimethylsiloxane composite

material consume power in mA scale. Thus, polydimethylsiloxane composite reported here may represent

a candidate for new electroresposive material with good mechanical properties for artificial muscle

applications.

Keyword: polarized particle, eletromechanical response, polydimethylsiloxane
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