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Abstract 
Several recent fundamental experiments on the ductility of tough structural alloys reveal that a measure of stress state in addition to triaxiality 
must be taken into account.  A discussion of these experiments will be the starting point of the seminar.  A recent extension of the Gurson 
constitutive model of damage and failure of ductile alloys has introduced an additional measure and the extension is now able to account for 
localization and crack formation under shearing as well as tension.  When properly calibrated against a basic set of experiments, this model has 
the potential to predict the emergence and propagation of cracks over a complete range of stress states.  The talk will also address procedures for 
calibrating the damage parameters of the extended constitutive model.  Procedures are demonstrated for DH36 steel using data from three tests: 
(i) tension of a round bar, (ii) mode I cracking in a compact tension specimen, and (iii) shear localization and mode II cracking in a shear-off 
specimen.  The computational model is then used to study the emergence of the cup-cone fracture mode in the neck of a round tensile bar.  
Ductility of a notched round bar provides additional validation. 
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