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We apply a two-level approach to the study of the mechanical be-
havior of porous metals under dynamic deformation. At the micro-
scopic level, using the molecular dynamics (MD) method, the ef-
fect of high-speed compressive strain on porous aluminum has been
studied. Stress-strain, porosity-strain and density of dislocation-
strain curves will be calculated in the range of temperatures from
300 to 900 K for various pore sizes. Data for comparison were ob-
tained for hydrostatic and uniaxial compression of representative
bulk elements of an aluminum single crystal with spherical, cubic,
and cylindrical nanopores. At the macroscopic level, we compared
two machine learning-based approaches, an artificial neural network
(ANN) [1] and a micromechanical model described in [2] with auto-
matic Bayesian identification of model parameters, applied to sim-
ulate the deformation behavior of nanoporous aluminum extracted
from MD simulations. Both approaches based on machine learning
can be additionally applied as constitutive equations for nanoporous
metals in macroscopic modeling of dynamic compaction and shock
wave processes in this material.
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