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Crystal-plasticity modeling of time-dependent deformation behavior of metallic
sheets and its application to press forming simulations
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The purpose of this study was to comprehensively study time-dependent
deformation behavior of metallic sheets and to model the behavior by using crystal-plasticity
models. Specifically, first, a crystal plasticity model was developed to reproduce stress relaxation

and creep behavior of commercially-pure titanium sheets. The developed model was then used to
simulate the effect of time-dependent deformation behavior on the press formability of
commercially-pure titanium sheets. Time-dependent deformation, where the shape of a press-formed
part gradually changed after press forming, was well reproduced by using the developed model, and
moreover, the underlying deformation mechanism of this behavior was also discussed. It is expected
that the achievements of this work would be useful to extend use of environmentally-friendly metals,
including titanium sheets, which would eventually lead to weight reduction of vehicles.
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