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Two macroscopic models for the Nakahara effect in pastes
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Two models are proposed for mechanical memory effect in pastes observed by Nakahara et al. Though the models
appear quite different from each other, both of them are consistent with Nakahara’s observation. One of the models is
based on continuum description of paste and memorizes the external forcing in terms of the natural metric resulting
in residual tension. In the other model, constructed as a discrete model with masses, springs and volume-conserving
cells, it is the stiffness of the spring that remembers the forcing and leads to an anisotropic fracture process.
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Fig. 1 Lattice configuration of the discrete model: top
view (left) and side view (right). In this model, B, C, D,
E, etc. are fixed on the bottom, while A, F, G, etc. can
move under the constraint of constant cell volume.
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