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Abstract

An analytical solution for the tensile ductility in porous ductile materials was derived based on an Irwin's
approach of the elastic-plastic deformation in fracture mechanics. This was in good agreement with the
experimental results of a tensile ductility in a sintered pure Al, and could solve the discrepancies in the Brown
and Embury, or the McClintock models. This model was also offered as an advanced analytical solution
considering the effect of stress triaxiality of pore tip in addition to pore interactions, material properties of matrix,
and local deformation effect around pore. The evaluation of an analytical solution in the sintered pure Al powder
compacts showed that the tensile ductility depends not only on the volume fraction of pores, but also on the pore
size and on the mechanical properties of the matrix. The tensile ductility of the sintered pure Al compacts
decreased rapidly with the increasing of a pore volume fraction, despite of the excellent tensile ductility of the
matrix. This significant decrease in the tensile ductility was mainly attributed to the low yield strength of the
matrix and small pore size. Particularly, the effects of the large radius and high volume fraction of the pore on the
tensile ductility in Al-Form, were thus reasonably predicted by this analytical equation.

Keywords: Theory and modeling, Porous materials, Tensile ductility, Sintered pure aluminum, Powder
metallurgy processing
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Fig. 2 Variation of tensile ductility as a function of pore
volume fraction in sintered pure Al powder compacts.
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