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Study of Film Type Display Using Liquid-Crystalline Elastomers
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Optical and mechanical responses to electric stimulation in a side-chain chiral
smectic A (SmA*) elastomer composed of a cholesterol derivative mesogen were investigated. The molecular
tilt caused by the electroclinic effect in an electric field was measured optically in the SmA* phase. In
addition, shear deformation of the elastomer induced by an electric field was observed. The tilt angle in
the shear deformation, defined as the angle between the edge of the elastomer film and the direction of
the layer normal, was smaller than the molecular tilt angle estimated by optical measurement. Molecular
dynamics in smectic phases was also investigated to study molecular mechanism in the
electric-field-induced deformation.

In addition, reversible deformation of a uniaxially oriented main-chain liquid-crystalline elastomer
composed of smectic polyesters was investigated, because the reversible deformation about 450% was
confirmed in a cyclic heating-cooling process.
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