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Control of crack formation using memory effect of paste

Akio Nakahara, Yousuke Matsuo

Laboratory of Physics, College of Science and Technology, Nihon University

Abstract

When we dry a paste, i.e., a mixture of powder and water, we obtain an isotropic and celullar crack
pattern that is often observed on a dried pond. By vibrating the paste horizontally before it is dried,
we find that the paste remember the direction of the initial vibration due to the plasticity of the paste,
and in the drying process an anisotropic crack pattern appears, such as lamellar crack pattern, the
direction of which depends on the direction of the initial vibration. First, we use calcium carbonate as
powder to make paste, and find that the direction of lamellar cracks become perpendicular to the
direction of the initial vibration. On the other hand, when we perform experiment using powder of
magnesium carbonate hydroxide, we obtain a transition of the direction of lamellar cracks from
perpendicular to parallel direction when compared to the direction on the initial vibration as we
decrease the solid volume fraction of paste. By investigating the mechanism of the phenomenon, we
find that the transition of the direction of lamellar craks is induced by the transition of memory in

paste from "memory of vibration” to "memory of flow”.
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(a) Radial (b) Lamellar
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