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Prediction of deformation localization and fracture in polycrystalline titanium
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Tensile tests were carried out using flat plate, thin film, and thin wire
specimens of polycrystalline pure titanium, and flat plate specimens of Ti-6Al1-4V alloy. Microscopic
inhomogeneous deformation caused by elastic tension, subsequent plastic inhomogeneous deformation,
and final fracture were investigated. Furthermore, finite element analysis was conducted for tension
of polycrystalline pure titanium using polycrystalline models. As a result, the initiation of slip
lines could be predicted based on the slip activity, regardless of the shape of the specimen or the
presence or absence of macroscopic stress concentration. But the final fracture morphology of thin

wire was found to depend on the grain size. However, the Ti-6Al-4V alloy exhibits a peculiar
deformation behavior under tension, in which deformation progressed with coalescence of microcracks.
Further investigation is required.
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