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The time-step choice in regularized damage model simulations
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Nantes cedex 3, France, benoit.le@ec-nantes.fr

2 Institut Universitaire de France (IUF)

The choice of the time-step in regularized damage
models as phase-field or Lip-field is seldom dis-
cussed. There is however a great interest in looking
at this issue because it reveals difficulties in the sim-
ulation of regularized damage models.

In the presentation, we will consider three kind of
models : a two-spring system, a 1D bar and, finally,
several 2D geometries. For each model, we will con-
sider both the quasi-static model (massless) and the
dynamic model version. Regarding dynamics, ex-
plicit as well as implicit schemes will be considered.

The following topics will be discussed : time-
continuity of the solution, snap-back, convexity with
respect to the time-step choice, accuracy of the nu-
merical solution with respect to analytical one (when
available).

Having understood the impact of the time-step
choice, we will then propose an automatic adaptive
scheme for the time-step in order to reduce the com-
putational time while keeping a given accuracy. The
adaptive scheme allows to shift from explicit to im-
plicit time integration and vice versa.
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