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Shearing simulation with ductile fracture based on neutron diffraction measurement

Sunaga, Hideyuki

3,900,000

FEM

SS400
110

The simulation of fracture propagation is a highly nonlinear problem that is
difficult to solve using elastoplastic FE codes, mainly because of the sudden change in the force
equilibrium situation in fracture. Simulations of shearing processes of steel plates were carried out and
the results showed good correlation with the experimental results. It was proved to be sufficiently
robust and accurate to treat shear cuttin%.

A neutron diffraction measurement was performed to reveal microstructural aspects of the ductile fracture
in ferritic steel. The diffraction patterns were continuously measured until the end of the fracture
process. The measurement results showed that the volume fraction of the specified plane in lattices {110}
for the axial loading direction increased almost proportionally to the material elongation during
necking. The effect of the fracture was observed as a change in the volume fraction of {110} prior to the
actual fracture.
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