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ABSTRACT

Topology Optimization (TO) is a numerical tool for generating optimal structural topologies for
holding specific load conditions. TO has gained popularity since the publication of SIMP by
O. Sigmund [1] in 2001. SIMP algorithm proposes an optimal topology for a monolithic where
the design variables (the material relative density at each element) are optimized. As you can
appreciate, the number of variables is high and for real 3D problems it could get astronomic
numbers, for instance in [2] authors consider 109 design variables.

The underlying idea in this work is to split the monolithic domain in cells to perform the TO at
each cell and not in the monolithic domain. Therefore, the optimization process could be performed
in parallel, improving the performance of the method and not requiring of High Performance Com-
putation centres. This idea has already being tackled by some authors [4], however the structural
continuity between cells is an unsolved issue today. In this work we propose a method based of
boundary stress equilibrium presented by P. Ladvèze [5] in order to apply the right boundary con-
ditions to each cell for obtaining a geometrical continuity of the structure between cell. However,
methodology presented in [5] is difficult to implement in the standard FE set. This issue has been
addressed b using the Cartesian Grid Finite Element Method (cgFEM) [3]. cgFEM is equipped
with a Cartesian mesh structure and a hierarchical data structure which strongly reduces the com-
plexity of obtaining the equilibrated boundary conditions for each cell. The process presented in
this work takes the following steps: i) a raw material distribution is carried out for the whole
component. This could be done with few iterations of a TO process. ii) Using this information and
the loads to which each cell is subjected to, a second TO process is launched at each cell defining
the geometry of the same. Some results of the obtained topologies are presented in this work.
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