FS928 22 February 2018

A DCAMM seminar No. 718 will be presented by

Professor Samuel Forest
MINES ParisTech, Evry, France

The title of the lecture is
The micromorphic approach to gradient plasticity and damage
Abstract:

A general constitutive framework is presented that encompasses a large variety of available generalized continuum theories designed for
introducing material length scales into the mechanical modelling of structures and materials. In particular, it reconciles so-called
micromorphic and gradient theories developed in the last fifty years and applies to the plasticity and fracture of materials. The regular-
ization operators of such models with respect to localization phenomena are derived within the finite deformation framework. The
approach is illustrated in the case of the propagation of Liiders bands in C-Mn steels under tensile and shear loading.

The method is then applied to the plasticity and fracture of single crystalline materials. Finite deformation crystal plasticity theory is
enhanced to incorporate the initiation and propagation of damage with respect to crystallographic planes. The model is applicable to
quasi-brittle single crystal undergoing cleavage fracture but also to ductile single crystals for which plasticity is a precursor of fracture.
The approach is illustrated by means of finite element simulations of the initiation, propagation and bifurcation / branching of cracks in
single crystal nickel base superalloys under cycling loading. Comparison with results from in situ microtomographic experiments at the
European Synchrotron Facility are provided.

DATE: Wednesday, 7 March 2018
TIME: 10:00 — 10:45 + questions

PLACE: Room 025, Building 414,
DTU, Technical University of Denmark

Danish pastry, coffee and tea will be served 15 minutes before the seminar starts.

All interested persons are invited.
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