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Possible failure of pore-strut for
open-cell foamed metals under torsion and shearing
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Abstract: The simplified structural models of failure were put forward for three-dimensional reticulated porous metals,
i.e. open-cell porous metals, with high porosity. The failure modes were then analyzed for porous components under
torsional and shearing loads, of which the destruction is caused by the tensile rupture, the shearing fracture and the yield
of the pore strut of these porous metals. In addition, the mathematical relationships between the nominal loading and
porosity were systemically studied for these failures of the pore strut of these components under loads resulting in the
strut failure. On the basis of these works, the loading conditions of these porous materials were further studied for various
strut failure modes from different loading. The results show that these failure modes are relative to the material indexes,
porosity and loading magnitude, and these relationships can be correspondingly expressed by the specific mathematical
equations.
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Fig.1 Structural unit of octahedron for isotropic open-cell

reticulated foamed metals
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Fig.2  Analytical model of open-cell reticulated foamed

metals under torsional loading
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Fig.3  Analytical model of open-cell reticulated foamed

metals under shearing loading
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