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Numerical simulation for memory of flow in paste using colloidal suspension simulator KAPSEL
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It is found that a paste remembers the direction of the applied external force by its plasticity. For example, a paste

remembers the direction of flow motion and, when it is dried, the desiccation cracks propagate parallel to the flow direction.

However the mechanism of memory of flow is still unknown. In this study, we intend to reproduce the memory effect of flow

by the simulator for dynamics of colloidal dispersions called KAPSEL. As a result, we understand that spatial distribution of

velocity of particles becomes like sinusoidal waves in the span direction of the flow. At the same time, it is shown that an

anisotropic network of particles is formed along the flow direction.
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Fig.1 Numerical setup
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Fig.2 Morphological phase diagrams as functions of volume

fraction of colloidal particles and shear rate at potential

energy of ¢ = 10° and 10’ . Each snapshot is taken as a top

view. (Photo) Crack pattern of memory of flow

obtained by experiment, ®Elongated clusters along

span direction, ®Shear streak, Ml No arrangement.
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Fig.3 Snapshot of particle configuration taken as a top view
and spatial distributions of velocity of particles and density.
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