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Interface Coupling and Transport-Induced Deformation

Nanoporous metals exhibit a unique microstructure of interconnected nanowire [4,5]. The pore space
itself is continuous as well, providing uninterrupted transport paths through the material. By
impregnation of the pore space with a ionic conductor, typically a liquid electrolyte, these transport
paths and the characteristically high surface to volume ratio facilitate electroactive behaviour.
Impregnated with liquid electrolytes, nanoporous metals have been shown to react sensitively to
electrical stimuli and to exhibit fully reversible macroscopic deformation. By coating the metal
backbone with ionically-activated polymers, increased actuation strains can be achieved while still
retaining the metal’s superior mechanical properties.

In order to exploit the full potential of these nanocomposite actuators, a detailed understanding of the
underlying ion transport mechanisms and means to predict the actuator’s response are necessary.
Using an interface-extended continuum model [1] that couples large deformations with electrostatics
and charge carrier transport for the bulk and the interface, it can be shown that both, the
nanocomposite’s microstructure and the ions’ mobilities, greatly affect the actuator’s response. In fact,
by modification of the nanocomposite’s structure, transport paths, mechanical properties and reaction
times can be altered significantly [2,3], thus, providing the means to tailor the actuator behaviour to
different applications.
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