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Fracture of paste: microstructures governing memory and roles of plastic
deformation
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Paste-like mixtures of granular material and liquid exhibit the distinctive
property of memorizing external perturbation and then forming anisotropic crack patterns. In this
research we investigated samples of paste with such memory of shaking or a magnetic field, that were

prepared in systematically chosen conditions, and obtained their 3D images by using micro-focus
X-ray computerized tomography at the large synchrotron radiation facility Spring-8. Image analysis
indicated that the direction of external perturbation is retained as the arrangement or directions
of particles, in particular, density fluctuation forming the structure of interstices affects the
direction of crack growth. We also reproduced anisotripic arrangements of neighboring particles
numerically and revealed the relation between anistropic fracture properties and crack patterns.
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