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Analysis of swelling-induced pattern transformation of porous gel films

Okumura, Dai
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In this study, finite element analysis of swelling-induced pattern
transformation in porous gel films is analyzed. An inhomogeneous field theory for polymeric gels is
implemented as a user-defined material subroutine into the finite element package Abaqus. Swelling
process is analyzed by increasing the chemical potential of external solvent. To investigate the
point of buckling and the buckling mode, eigenvalue buckling prediction is conducted u§in% a 3uasi
incremental loading pattern. This approach is verified by changing the base state. It is found that
the second buckling point appears for causing transformation into S shaped patterns, when the
pitch-to-diameter ratio is small, while no pattern transformation occurs when the pitch-to-diameter
ratio is large.
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Fig. 1 Schematic illustrations of swelling of gel
films with a square lattice of holes constrained on
a substrate.
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Fig. 2 Initial configuration and finite element
meshes of 2 X2 unit cells.
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Fig.3 Macro-stress as a function of external
chemical potential.
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Fig.4 Deformed  configurations and

normalized concentration distributions oC at
1/ KT=-1.0 and —0.4.
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Fig.5 Lowest eigenvalue predicted from
eigenvalue buckling prediction using a quasi

incremental loading pattern.
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Fig.7 Buckling modes predicted at individual
base states.
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Fig.9 Deformed configurations and normalized
concentration distributions oC at Symbol x
in Fig.8.
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