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                    Abstract
Flow localization in the form of shear bands is an important part of the ductile fracture process. The propagation of shear-band cracks has been followed in the rolling of an annealed and an aged-hardened 2024 aluminium alloy respectively. Shear bands occurred in the alloy that had been aged-hardened prior to rolling but not in the one that had been annealed. There are two types of observed shear bands: grain-scale shear bands and sample-scale shear bands. The shear-band cracks were found to propagate along the directions of the sample-scale shear bands which often deviate from the maximum shear stress plane of 45°. While some grains allowed the cracks to pass through, some grains would stop the cracks from growing. A material based constitutive equation was used to predict the angle of the shear-band cracks and the prediction agreed well with the observed ones. The propagation of the shear-band cracks were found to be sensitive to the local variation of the crystallographic texture proportion. Both the microplasticity and continuum theories point out the importance of strain hardening rate as an important controlling factor in the occurrence of shear band cracks in textured polycrystals.
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