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Dynamic crushing models for a foam rod striking a rigid wall”

Wang Chang-feng, Zheng Zhi-jun, Yu Ji-lin
(CAS Key Laboratory of Mechanical Behavior and Design of Materials ,
University of Science and Technology of China, Hefei 230026, Anhui, China)

Abstract: A one-dimensional shock model and a three-dimensional cell-based finite element model are
developed for the dynamic crushing of a metallic foam rod striking a rigid wall. The shock model is
proposed by using the continuum-based stress wave theory and assuming a rate-independent, rigid-
nonlinear hardening plastic constitutive relation of the foam, then an implicit expression for determi-
ning the relation between the local strain behind the shock front and the impact time is obtained. The
cell-based finite element model of a closed-cell aluminum foam is constructed by the three-dimensional
Voronoi technique, and its dynamic crushing process is simulated by using the ABAQUS/Explicit
code. The least squares method is used to calculate the deformation gradient and local strain field.
Comparing with the simulation results, the shock model presents good predictions of the stress and
strain behind the shock front.

Key words: solid mechanics; shock model; Voronoi structure; metallic foam; local strain field
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