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An actuator device comprises an enclosed volume region defined by a housing body and a movable
surface, such that at least a portion of the enclosed volume region is expandable from an initial volume state
to an enlarged volume state. An electrically conductive porous material is disposed in the enclosed volume
region, wherein the electrically conductive porous material has a mass density of from about 0.5 mg/cc to
about 100 mg/cc, and wherein at least about 90% of the electrically conductive porous material is a
carbonaceous material. A first electrode and a second electrode are configured to pass an electric current
through the electrically conductive porous material. When an electric current is passed through the
electrically conductive porous material, air disposed in the enclosed volume region expands and displaces

the movable surface. A method of displacing a movable surface in an actuator device is also described.
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An actuator device comprises an enclosed volume region defined by a housing
body and a movable surface, such that at least a portion of the enclosed volume region
is expandable from an initial volume state to an enlarged volume state.  An electrically
conductive porous material is disposed in the enclosed volume region, wherein the
electrically conductive porous material has a mass density of from about 0.5 mg/cc to
about 100 mg/cc, and wherein at least about 90% of the electrically conductive porous
material is a carbonaceous material. A first electrode and a second electrode are

configured to pass an electric current through the electrically conductive porous
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material. When an electric current is passed through the electrically conductive
porous material, air disposed in the enclosed volume region expands and displaces the
movable surface. A method of displacing a movable surface in an actuator device is

also described.
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