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Study of an athermal quasi static plastic deformation in a 2D
granular material JIE ZHANG, JIE ZHENG, shanghai jiao tong university — In
crystalline materials, the plasticity has been well understood in terms of dynamics
of dislocation, i.e. flow defects in the crystals where the flow defects can be directly
visualized under a microscope. In a contrast, the plasticity in amorphous materials,
i.e. glass, is still poorly understood due to the disordered nature of the materials. In
this talk, I will discuss the recent results we have obtained in our ongoing research
of the plasticity of a 2D glass in the athermal quasi static limit where the 2D glass
is made of bi-disperse granular disks with very low friction. Starting from a densely
packed homogeneous and isotropic initial state, we apply pure shear deformation to
the system. For a sufficiently small strain, the response of the system is linear and
elastic like; when the strain is large enough, the plasticity of the system gradually
develops and eventually the shear bands are fully developed. In this study, we
are particularly interested in how to relate the local plastic deformation to the
macroscopic response of the system and also in the development of the shear bands.
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