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Research Topic for the ParisTech/CSC PhD Program

Field: Materials Science, Mechanics, Fluids
Subfield: Mech. Eng.

Title: A strategy to build reduced mechanical models of composites structures based on data
and machine learning

ParisTech School: Arts et Métiers (Campus of Bordeaux)
Advisor(s) Ivan lordanoff, Pruliere Etienne, Frédéric Dau

Advisor(s) Email: etienne.pruliere@ensam.eu, frederic.dau@ensam.eu
(Lab, website): 12M (https://www.i2m.u-bordeaux.fr/)

Short description of possible research topics for a PhD:

A change of paradigm is being observed in most of industrial sectors with the constant
increase of available data and the massive use of artificial intelligence. In mechanical
engineering, a reliable and rich phenomenological/experimental database can be sometimes
more efficient than models based on physics.

In the domain of designing composite structures, the complexity of existing models can be
damning due to the high number of parameters to identify considering the multi-scale,
multiple failure modes, coupling and natural variability aspects. There is therefore a great
challenge in combining a good knowledge of the physics and available data to get a quick
assessment of the behavior of a structure and the risk of failure, including variability.

The aim of this project is to explore new approaches based on model reduction, data analysis
techniques and machine learning in order to build hybrid models (based on physics and data)
on the fly and to reduce considerably the complexity of designing process.

Required background of the student:
Mechanical engineering, numerical methods, programming, composites materials

A list of 5(max.) representative publications of the group: (Related to the research topic)
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