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Three-dimensional deformation analysis using chiral nematic liquid crystal particles
(‘Graduate School of Life Sciences, Ritsumeikai University) O Naoya Fukui,' Tomoki
Shigeyama,' Kyohei Hisano,' Osamu Tsutsumi'

Digital image correlation (DIC) is one of powerful methods to analyze a two-dimensional
distribution of strain induced by deformation. We have developed a strain sensor based on
chiral-nematic liquid crystals (N*LCs), which exhibit selective reflection due to their helical
molecular orientation. Applying tensile strain to N*LC elastomer films induce a change in the
film thickness and reflection wavelength; thus, the strain in the thickness direction can be
observed using N*LCs." We ca consider that combination of strain sensing using N*LCs with
the DIC technique enables to analyze the strain of the materials in three dimension. In this study,
monodispersed N*LC polymer particles are used as an probe for DIC analysis to observe the
three-dimensional strain in a polymer film. The two-dimensional strain can be monitored by
the DIC measurement using N*LC probe (Figure 1). The strain distribution in the thickness
direction of the film can be also quantified by the reflection spectra, indicating the possibility
of three-dimensional deformation analysis.
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Figure 1. DIC measurement using N*LC probe. (a) Tensile strain, (b) compressive strain.
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