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A micromechanical-based model for the ductile cohesive-volumetric damage

 

For numerical purposes, the cohesive-volumetric finite element method has gained much popularity in crack and damage simulations. A micromechanical-based damage model is here proposed for such ductile "cohesive-volumetric" media. The proposed model defines theoretical and practical criteria for the calibration of cohesive zone models (CZMs) in these simulations.

The studied medium is made of a hardening matrix (Hencky plasticity) containing penny-shaped cohesive inclusions (tractionseparation laws). The spatial distribution of the cohesive inclusions can fit a prescribed finite element discretization. The overall elastoplastic and damageable behavior is derived using a non-linear homogenization technique (variational approach of P. P. Castañeda, [START_REF] Ponte Castañeda | The effective mechanical properties of nonlinear isotropic composites[END_REF]). The proposed model: i/ can be applied whatever the shape of the cohesive law contrary to what is proposed in the literature, and ii/ has the capacity to exhibit the influence of the triaxiality loading rate on the overall ductile damage properties.

For the case of a perfect-plastic bulk medium, a closed-form expression of the macroscopic potential is obtained. And whatever the volumetric plastic behavior, direct relationships between the local cohesive parameters and the overall material properties are developed. These relationships depend on: 1/ the mesh size and morphology, 2/ the applied triaxiality loading rate and 3/ the macroscopic material properties (maximal stress, failure energy, etc). More particularly, it is shown that the cohesive parameters are triaxiality-dependent. This dependency is consistent with previous results available in the literature and based on numerical or experimental studies (e.g. [START_REF] Siegmund | Prediction of the work of separation and implications to modeling[END_REF]). 

Figure 1 .

 1 Figure 1. Effect of the triaxiality loading rate, T, on the overall behavior: normalized overall stress vs overall strain

3rd INTERNATIONAL WORKSHOP ON PHYSICS BASED MATERIAL MODELS AND EXPERIMENTAL OBSERVATIONS 2-4 JUNE, 2014, Çeşme/Izmir -TURKEY A micromechanical-based model for the ductile cohesive-volumetric damage

  

	Laboratoire de Mécanique et Génie Civil, LMGC, Université Montpellier 2, CNRS, CC 048 Place
	Eugène Bataillon, 34095 Montpellier
	Laboratoire de Micromécanique et d'Intégrité des Structures, MIST Laboratory, IRSN-CNRS-
	Université Montpellier 2
	{nawfal.blal,loic.daridon,yann.monerie,stephane.pagano}@um2.fr
	Key Words: Micromechanics, Plasticity, Cohesive Zone Models, Homogenization

N. BLAL, L. DARIDON, Y. MONERIE and S. PAGANO