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ABSTRACT

This talk presents a structural optimization method for the design of cellular
structures subjected to crushing dynamic load. The proposed method inte-
grates three sequential steps. The first step is the generation of a concep-
tual design using a bioinspired design algorithm referred to as hybrid cel-
lular automaton (HCA). This algorithm mimics processes of structural ad-
aptation that occur in biological structures such as bone. The second step is
the dimension reduction of the conceptual design via cluster analysis. To
this end, a cluster validity index (CVI) for structural optimization is proposed
and maximized. The third step optimizes the cellular structure within each
cluster using homogenization methods. In this work, two homogenization
methods are utilized energy-based homogenization for linear and nonline-
ar elastic material models and mean-field homogenization for (fully) non-
linear material models. The proposed methodology is demonstrated
through the design of several cellular structures for crashworthiness that
include linear, geometrically nonlinear, and nonlinear models.
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