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Characterization of the soft elasticity of liquid crystal elastomers by various
stretching modes
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Liquid crystal elastomers (LCEB exhibit a characteristic mechanical property
called "soft elasticity” as a result of the coupling between liquid crystal orientation and rubber
elasticity. We have revealed the unusual feature of mechanical properties by biaxial stretching of
polydomain LCE membranes: The true stresses in the two orthogonal directions are equalized and a
function of only the thickness variation (or only area strain of loading plane), independent of the
combination of the two orthogonal strains. The wide-angle X-ray scattering measurements confirm that
the imposed biaxial strain drives the realignment of local nematic order. The results signifies
that the polydomain LCE membranes behave like as a liquid under biaxial loading.
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