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In addition to reversible thermomechanical actuation driven by the order-
disorder transition, liquid crystal elastomers (LCEs) can exhibit thermally driven
one-way shape relaxation after mechanical deformation via soft-elastic ordering
of the liquid crystal polydomain structure. Although such strains are relatively
short-lived due to network elasticity, they can be preserved by increasing the
glassiness of the LC system at lower temperatures, resulting in unique shape-
memory behaviour [1].

This mechanism enables the preparation of reversibly shape-programmed LCE
microparticles by thermal cycling under shear flow, leading to temperature- and
shear-programmable viscosity of the LCE dispersion [2]. By incorporating LCE
microparticles into conventional PDMS to form polymer-dispersed LCE
composites, the PDMS becomes thermomechanically functionalised, resulting in
a cost-effective material that can be readily moulded into complex geometries
while exhibiting programmable shape and reversible morphing.
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