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Abstract

A membrane of dielectric elastomer undergoes large deformation when it is subject to a voltage
through the thickness. Due to the high nonlinearity the voltage induced deformation suffers snap-
through instability. For a tube of dielectric elastomer subject to internal pressure and voltage,
however, the voltage induced steady bulging propagation is often observed in the experiment rather
than a snap. We theoretically analyze the relation between the snap-through instability and the
coexistent propagation. We find that snap-through instability always occurs under pressure control
condition. While under volume control condition, bifurcation firstly sets in at the critical condition
of snap-through instability. After a localized development of bulging, the pressure drops until the
propagation becomes steady. The loading conditions significantly affect the way of
electromechanical instability of dielectric elastomers.
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