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This study developed computational modeling for deformation and fracture of
porous polymer membranes. First, we developed a loading device for in-situ observation using X-ray
CT, scanning electron microscope(SEM), atomic force microscope(AFM) in order to examine the
microscopic mechanics for the porous strucure (micro/nano pores) during tensile loading.
Furthermore, macroscopic deformation and fracture characteristics of the polymer film are evaluated
by using the displacement field measurement by digital image correlation method. Finally,mechanical
modeling for the porous polymer membrane is constructed by finite element method (FEM) that models
the three-dimensional structure of the porous structure. The created structure model considers
actual in-homogeneous characteristics and_it enables not only macroscopic mechanical response but
also microscopic deformation behavior during uni-axial loading.
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Fig. 2 Nominal stress-nominal strain curves.
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Fig. 3 3D FEM model; (a) is the 3D open-cell structure
and (b) is distribution of pore size.
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Fig. 4 Nominal stress — Nominal strain curves from
experiment and FEM computation.
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