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Multi-scale simulation of drying process for porous materials using molec-
ular dynamics (part 2: material properties)
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Abstract As the properties of porous materials during the drying process relate to the atomistic defects of heterogeneous
materials such as dislocation, grain, grain boundary, pore, etc., the knowledge of nano-scale analysis is needed in order to
accurately analyze the drying process for porous materials. In this study, the atomic behavior of porous materials is
statically predicted by using the molecular dynamics simulation and the nano-scale material properties are computed. The
elastic modulus, thermal expansion coefficient, and volumetric heat capacity numerically found from the molecular dynamics
simulation are compared with those of experiment and theory and proved the accuracy.
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Fig. 1. Diamond unit cell of SiC.
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Fig. 2. Scherer’s gel model.
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Fig. 3. Atomic gel model of SiC.
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Fig. 4. Atomic arrangements at stretched steps A~D.
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Fig. 5. Stress energy per atom in tensile simulation.

2.0E+10

1.6E+10

1.2E+10

8.0E+09

Stress[Pal

4.0E+09

0.0E+00

0 0.02 0.04 0.06 0.08
Strain

Fig. 6. Stress-strain relationship obtained from molecular dynam-
ics tensile simulation.
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Fig. 8. Stress energy per atom in tensile and relaxation simulation.
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