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Development of soft actuator operated by dual frequency mode using spherical
liquid crystal elastomers
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Dual frequency liquid crystals §DFLCS) show different dielectric
anisotropy depending on the frequency of the applied AC electric field. Therefore, the molecular
orientation of DFLCs can be controlled by changing the frequency. This study aims to prepare the
spherical liquid crystalline elastomers showing the DFLC property and investigate the shape changes
of the spherical LC elastomers under the varied frequencies of the AC electric field.

First, a nematic LC molecule containing a double bond at the end of an alkyl chain was synthesized
based on the molecular structure reported to exhibit dual frequency characteristics. The compound
obtained and a crosslinker having a thiol group were mixed at an appropriate ratio, and a thiol-ene

reaction was carried out to synthesize spherical LC elastomers by using a flow-focusing device.
After clarifying the phase transition behavior of the LC elastomers obtained, the shape change under

DC and AC electric fields was observed.
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