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Multi-scale simulation of drying process for porous materials using molecular
dynamics (part 1 : homogenization method)
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Abstract When porous materials are dried, the patrticles flocculate into fish-net structure in gel phase. In order to exactly
analyze the stress distribution of porous materials during drying process, the elastic tensor of microscopic gel structures has
to be predicted considering pore shapes as well as porosities of porous materials. The elastic characteristics of porous
materials associated with porosities were predicted analyzing microscopic gel structures with circular and cross pores via
homogenization method and the drying processes of the electric porous ceramic insulator were simulated using finite
element method (FEM). Comparing analysis results between consideration and negligence of pores, the deformed shape and
distributions of temperature and moisture were similar but the residual stress was significantly different.
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(1) Circular pore (2) Cross pore

Fig. 1. Finite element model of a microscopic particle aggre-

gate unit cell with various pore shapes.
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