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A set  of experimental  and theoretical  methods including the study of  low-
frequency absorption of elastic energy, the behavior of dynamic elastic modules, as
well  as  computational  modeling  [1-3]  of  deformation  processes  at  various
structural  levels  from  “meso”  to  “nano”  at  various  temperatures,  deformation
degrees with allowance for relaxation processes is proposed.

Using the example of auxetic beryllium, it has been shown that deformation at
various  structural  levels  is  due  to  the  movement  of  both  usual  dislocation-
disclination  defects  (DDDs)  and  "auxetic"  DDDs  with  significantly  different
energy and dynamic characteristics (velocities, braking rates, interaction energies,
etc.).

This approach allowed us to explain the experimentally observed anomalies in
the absorption of elastic energy and the behavior of the effective shear modulus
during  cyclic  deformation  of  large-scale  crystalline  and  micro-nanocrystalline
beryllium at various temperatures and types of auxeticity. 
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