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Short description of possible research topics for a PhD:

The vast majority of numerical criteria developed to predict the occurrence of diffuse
or localized necking assume that the studied metal sheets remain plane during forming
processes. Hence, this conventional assumption does not take into consideration the
effect of sheet bending, which seems to be inadequate for analyzing the draw-type
operations where sheet metal bends, slides and unbends over a draw radius. The main
objective of the current project is to extend the set of numerical tools, that we have
developed in our research team for the prediction of diffuse necking (maximum force
criterion, ...) and localized necking (bifurcation theory, initial imperfection
approach...), in order to include the bending effects. The effect of the heterogeneity of
the strain through the sheet thickness on the onset of necking will be especially
investigated. The mechanical behavior of the bent sheets will be also carefully analyzed
by implementing elaborate constitutive models (phenomenological and multiscale
models) in our numerical tools. Finite element simulations will be performed to check
the accuracy of the developed tools. Once validated, these tools will be used to improve
the prediction of the bendability in several industrial and academic applications.

Required background of the student:

- Solid background in solid mechanics and numerical methods;

- Good analytical and programming skills (e.g., Matlab, Mathematica, C/C++, Fortran);
- Experience with Finite Element modeling would be an asset.
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A list of 5 (max.) representative publications of the group: (Related to the
research topic)
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