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metallic materials and simplified structure model: (a) Pore

Real pore morphology of reticulated porous

morphology of representative metal foam; (b) Pore unit of

octahedral structure model
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Mathematical analysis of failure mode for porous metallic materials

LIU Pei-sheng, ZHOU Mao-qi

(Key Laboratory of Beam Technology of Ministry of Education,

College of Nuclear Science and Technology, Beijing Normal University, Beijing 100875, China)

Abstract: Three-dimensional reticulated porous metallic materials can be widely used in engineering fields. For

these materials subject to common loading, the failure modes are synthetically introduced by means of

mathematical analysis, with expanded investigations on the relevant links. The failure behaviors are

comprehensively analyzed for these materials subject to compressive loadings, including uniaxial, biaxial and

triaxial compressions. The tensile fracture and the shearing breakage are specially discussed for the pore strut in the

porous product under different compressive loads, as well as the possible buckling failure of the pore strut in the

porous product under triaxial compression. The analysis results show that these materials will display the tensile

fracture in most cases under compression, bending, torsion and shearing, but sometimes also tend to the shearing

breakage.

Key words: porous material; metal foam; common loading; failure mode
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