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Short description of possible research topics for a PhD: (10-15 lines in English + optional figure)

Machining of natural fiber reinforced biocomposites has interested many research investigations to develop and
control the process regarding the complex multiscale structure of natural fibrous reinforcement [1]. Indeed, this
specific issue in natural fibers makes it difficult for the accurate prediction of the machinability of these
ecofriendly materials. Thus, the research activities go toward the numerical modeling techniques in order to
overcome the problem of the high variability of natural fiber properties. In the MSMP laboratory of Arts et
Mgétiers, a 2D finite element micromechanical model has been developed to simulate the cutting behavior of each
phase in the biocomposite (i.e. natural elementary fibers, polymer matrix, and cohesive interfaces) with specific
consideration of the anisotropic elastoplastic behavior of natural fibers [2]. This model has then been optimized
for a better prediction of the machining forces [3]. Based on these numerical works at microscale, the aim of this
PhD program is to ascend the modeling scales for reaching the industrial macroscopic scale of the machining
process. The PhD candidate has to define the representative volume element (RVE) of the biocomposite
structure using the homogenization techniques with particular consideration to the multiscale thermomechanical
behavior of natural fibers inside the composite [4,5].

Required background of the student. (What should be the main field of study of the applicant before applying?)

The PhD candidate must have a solid knowledge of mechanics of materials, finite element analysis, and
programming techniques.
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