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ABSTRACT

A method for topology optimization of linear elastic structures unilaterally constrained to rigid supports
is suggested. The supports are modeled by Signorini’s contact conditions which in turn are treated by
the augmented Lagrangian approach. The state of our system,which is defined by the equilibrium
equations and the contact laws, is solved by a non-smooth Newton method. The design parametrization
is obtained by using the SIMP-model (Solid Isotropic Material with Penalization). The minimization of
compliance for a limited value of volume is considered. The optimization problem is solved by a nested
approach where the equilibrium equations are linearized ata given state. The problem is then solved by
SLP (Sequential Linear Programming).

Figure 1:Optimal solution for an elastic structure unilaterally constrained to a rigid pin.



The method is implemented in Topo2D. Topo2D is a Matlab toolbox for topology optimization un-
der development. The implementation is done for a general design domain by using fully integrated
isoparametric elements. The code is written in Matlab and Visual Fortran, where the Fortran code
is linked to Matlab as mex-files. The sparsity is utilized. Inparticular the implementation of the fil-
ter of Sigmund also utilize the sparsity and it is most efficient. The LP-problem is solved by using
the interior point method which can be found in the optimization toolbox of Matlab. The implemen-
tation seems to be very efficient and robust. A first version ofthe toolbox can be downloaded at
http://home.hj.se/ ˜ stni/MATERIALS/TOPO2D.zip . The example shown in Figure 1 is
included in the package. This figure shows the optimal solution for an elastic structure unilaterally con-
strained to a rigid pin. The number of elements is 2621. The convergence in compliance is shown in
Figure 2. The CPU-time on a 1.79 GHz processor is 356 s. The example is easily loaded and executed
from the GUI and the post process is also straight-forward. This will be demonstrated at the conference.

Figure 2:Convergence in compliance.
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