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Abstract

The latest investigations on vibrations has highlighted the importance of their nonlin-
ear behaviour. These new theories have brought new challenges for structural engineering.
Indeed, the way to control their consequences can be derived from the linear theory by
using devices called absorbers. This extended theory states that the nonlinear absorber
has to present the same restoring force form than the excitation. This is the aim of this
thesis, create nonlinear absorber by imposing a force/displacement curve with the help
of topology optimization. Thus, the different type of nonlinearities are cited and the way
to identify them is explained. Then, a nonlinear optimization model is built. The main
problem of nonlinear optimization is the mesh distorsion appearing in low density ele-
ments. To solve this problem, the energy density interpolation has been chosen between
several methods. This model has been validated by solving a classical end-compliance
problem. After that, the prescribed curve problem is investigated. The problem takes the
form of an error minimization. After comparison, the L1 normalized error gives the best
results. Some linear curves are imposed taking the stiffest beam behaviour as a reference.
The code shows its limit when the imposed behaviour is under 30% of the reference curve.
Then nonlinear curves are imposed and converge under certain conditions. Finally, the
current model shows interesting results.
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