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Abstract: It is well known that metals experience ductile fracture and the loss of
load-carrying capacity when plastic deformation reaches a certain limit. Therefore,
the accurate characterization and prediction of ductile fracture in materials has real-
world importance in the design and optimization of processes and products. More
importantly, the prediction of ductile fracture is critical in light-weighting and crash
studies in automotive industry. The ductile fracture of aluminum alloy (sheet and
tubular material) 1s investigated with the hybrid experimental-numerical method.
First, the plastic anisotropy is assessed using a combination of experiments that are
used to model the plastic behavior using advanced non-quadratic yield criteria and a
hardening model. Then, the fracture behavior is investigated using conventional and
novel specimen designs at different stress states that remain proportional throughout
the loading history. Fracture oftentimes initiate at the interior of the specimens and
thus direct measurement of fracture parameters is not possible from experiments
alone. Instead, these parameters are obtained using finite element (FE) modeling
with the material modeling framework using anisotropic yield criteria. The results
from the FE models are used to calibrate both classical and recent fracture initiation
models, along with a newly proposed model that is shown to offer better flexibility
in capturing the measured fracture locus.
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