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Ductile fracture prediction in upset forging by a microscopic void model
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Ductile fracture, which occurs when a material is subjected to large plastic
deformation, is troublesome during metal-forming processes. Numerous ductile fracture criteria have
been proposed for various materials. However, a ductile fracture criterion that is applicable to

all metal-forming processes has not been found. Ductile fracture is a microscopic phenomenon because
it occurs through nucleation, growth, and coalescence of voids. However, ductile fracture criteria

that are widely used for metal-forming processes are derived from a macroscopic viewpoint.

The author proposed a void model from a microscopic viewpoint, in which void coalescence is

predicted by the upper bound theory whose physical meaning is definite. In this study, ductile

fracture in upset forging was predicted by the microscopic void model.
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