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Ferroelastic constitutive model contributing to prolongation of SOFC life and
establishment of next-generation fuel cell design guideline
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In this study, considering the development of microstructure of lanthanum
strontium cobalt ferrite (LSCF), which is the cathode electrode of solid oxide fuel cell (SOFC), we
developed a mathematical model that can express ferroelastic phenomena in SOFC. We implemented a
coupled analysis program of Phase-field and deformation field, calculated macroscopic mechanical
properties, and also considered the structure formed in external stress field. In addition, analysis

for polycrystalline materials were performed. As a result, it was reproduced that lamellar
structures of different variants and orientations were formed depending on the initial nucleation
site and crystal orientation. Furthermore, from the analysis in the coupling homogenization method,
the macroscopic deformation which occurs during the growth of the ferroelastic phase is shown.
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