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Abstract

This project is to investigate the forging limit of
sintered materials by developing a new workability
criterion to exactly consider the effects of void
evolution in the process. The most important concept
is the connection of experiments and finite element
simulations to examine fracture mechanisms of
sintered materials. The new fracture criterion for
porous media is developed with the strain energy
density on the maximum principal axis, which is
defined as the maximum principal strain energy
density (MPSED). Fracture occurs in materials once
the accumulated MPSED meets the critical value.
Voids degrade the forming limit of sintered materials.
The crack initiation depends on the normal direction
of the maximum principal stress. Material properties
of porous compacts are measured by both the simple
tension and compression test. Finite element models
are verified with experiments under different loading
conditions. The fracture prediction in P/F practices is
presented.

Keywords: powder forging, porous materials, void
evolution, fracture criteria, strain energy density, finite
element analysis (FEA)
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