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Prediction and mechanism of swelling-induced instability in polymeric gels
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In the present study, we developed the theories, numerical methods, and
experimental approaches to predict and elucidate the mechanism of swelling-induced instability of
polymeric gels. First, the characteristic of the extended Flory-Rehner model, developed by Okumura
et al. (2016) using two scaling exponents, was analyzed under consideration of biaxial deformation
and mass transport. In the analysis of swelling-induced instability, stable and efficient
incremental approaches were investigated and proposed. Furthermore, experiments supported the
validity and usefulness of the extended model. Accurate strain distribution measurement of the
sample surface was achieved using a digital image correlation method.
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