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Abstract

This research project is aiming at completely
understanding the powder forging process, mastering
the deformation behavior and the forgability of
sintered porous materials. This study combines
experiments with the finite element analysis tool. The
specimens are prepared from the powder metallurgy
processes. The material constants are obtained from
simple tests, and the finite element method is used to
simulate upsetting process of preforms. The data of
this analysis are verified with experiments. Results
show that the strength and the deformation capability
of a workpiece deteriorate with the presence of voids.
The evolution of porosity is governed by volumetric
plastic strains. Friction contributes to the non-
uniformity of deformation and density variation that
may cause fracture on a workpiece. Powder forging of
agear blank is simulated using the results of this study.
This is greatly helpful in the development of forging
prototype products, which also can provide guidelines
for other complex applications.

Keywords: sintered materials, powder forging, yield
criteria, plastic deformation, porosity, finite element
method
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