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Research Topic for the ParisTech/CSC PhD Program

*Field (cf. List of fields below): Materials Science, Mechanics, Fluids
Subfield: Mechanical Engineering

Title: Multiscale fully coupled thermo-piezo-mechanical modeling of fiber reinforced
piezoelectric actuators accounting for viscous and damage mechanisms

ParisTech School: ENSAM Campus Metz
Advisor(s) Name: Pr. Fodil Meraghni, Dr. George Chatzigeorgiou

Advisor(s) Email: fodil.meraghni@ensam.eu, georges.chatzigeorgiou@ensam.eu
(Lab, website): LEM3, UMR-CNRS 7239. http://www.lem3.univ-lorraine.fr/

Short description of possible research topics for a PhD:

The electromechanical behavior of piezoelectric thermoplastic composites and its sensitivity to
temperature variations will be examined in this work. The aim of the proposed Ph.D. is to
develop a novel micromechanics framework that accounts for the microstructural complexity,
the various nonlinear mechanisms and the thermo-electro-mechanical couplings of the
piezoelectric glass fiber composites during cyclic actuation. When considering repeated
loading/unloading conditions at relatively high stresses, the activation of viscous mechanisms
produce significant intrinsic dissipation, causing in return a strong interaction between thermal,
electrical and mechanical fields. This interaction needs to be integrated properly into the
proposed homogenization scheme, in order to obtain a better estimation of the macroscopic
response of the composite and a more accurate prediction of the various fields that effect the
cyclic actuation performance.

Required background of the student: Mechanics of Materials, Continuum Mechanics, Finite
Elements, Applied Mathematics and/or Numerical Modeling.

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