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The previously developed mathematical model of a solid with meso-
scopic defects was validated on the comparison with experimental
data from dynamic tests, including the Hopkinson-Kolsky test and
shock-wave loading. The proposed constitutive relations (equations
of state) allow the description of the deformation behavior of typi-
cal elastoviscoplastic materials (metals and alloys) in a wide range
of strain rates, temperatures and stresses. Techniques for estima-
tion of identifying parameters of the model have been developed and
based on solving a number of independent problems of minimizing
the residuals between the calculated and experimental data. During
identification procedure, both literature data and author’s experi-
ments were used. An experiment was carried out on high-speed
collision of a cylindrical sample with a rod (Taylor-Hopkinson test)
combined with registration of the temperature field. The compari-
son was carried out by numerical modeling using the finite element
method in both three-dimensional and axisymmetric formulations.
The results of numerical calculations are in good agreement with
the experiments performed: the shape of the rod after collision and
the measured temperature (dissipation of mechanical energy during
inelastic deformation) coincide. This testifies to the adequacy of
the developed mathematical model and indicates the possibility of
its application for solving problems in solid mechanics.
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