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This presentation focusses on the identification of a delay damage meso-model [1, 2] in the case of dynamic
experiments involving localization and fracture. The application concerns the design of composite crash
absorbers developped by EADS Suresnes.

The questions which are discussed here are the following:

e [s the identification of the material parameters characterizing the damage evolution law in the local-
ization zone feasible?

e How to deal with the very uncertain values of the boundary conditions in crash tests with fracture?

For the first point, a theorical study of the delay model is made, in order to compare the dissipated energy

inside and outside the localization zone. This leads to some reasonable values of the parameters that can
be identified.

For the second question, an identification method has been developed, extending some previous works
on model updating in vibration [3]. Our guiding principle is to split the quantities into two groups, the
reliable quantities (verified exactly) and the non-reliable ones (verified at best). A first example is treated
in the framework of elasticity, where the uncertain quantites are the elastic parameters and the boundary
conditions. In a 1D numerical example, the method appeared to be very robust with respect to the
measurement perturbations [4]. Work is currently underway to extend this method to the delay model,
including the possibility of damage localization. The first results should be presented at USNCCM?7.

References

[1] P. Ladeveze, E. Le Dantec. Damage modelling of the elementary ply for laminated composites. Com-
posite Science and Technology, 257-267, (1992).

[2] O. Allix, J.-F. Deii. Delay-damage modelling for fracture prediction of laminated composites under
dynamic loading. Engineering Transactions, 45, 29-46, 1997.

[3] P. Ladeveze, A modelling error estimator for dynamical structural model updating, in Advances in
Adaptive Computational Methods in Mechanics, P. Ladeveze, J.T. Oden eds, Ed Elsevier, 1998.

[4] O. Allix, P. Feissel, A delay damage mesomodel of laminates under dynamic loading: basic aspects
and identification issues, Computers and Sructures, accepted.



