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Abstract ; For the pre-cracked specimen under tensile loading, due to the high stress triaxiality ratio
near the crack tip, microvoid dilation and subsequent coalescence by reduction of the inter-void ligament
dominates the failure mechanism. Void coalescence criteria should be established properly to simulate the
crack extension based on the void damage mechanism. Firstly, the results of 3D cell computation were
used to establish a macroscopic equivalent strain criterion for 2524-T3 aluminum alloy. Thereafter, a new
form of the plastic limit-load criterion only depending on macroscopic strain is derived with the assumption
that voids keep the spherical expansion until coalescence. Finally, these two void coalescence criteria are
combined with Gurson-Tvergaard-Needleman ( GTN) model to form GTN-E and GTN-L models, respec-
tively. The ductile multiple-crack extension process in 2524-T3 aluminum alloy sheet was simula-
ted. Comparison vith the test results shows that the predictions of the fracture behaviors, including crack
extension, coalescence and final fracture, have a good agreement with the experiment data, which also
validates the current approach.
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