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On the Mesoscopic and Macroscopic Compression Tests of Metallic
Foams Based on In Situ Observation

HE Qi-jian ,SON G Hongwe , XIE Ji-jia, HUAN Yong
(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080 ,China)

Abstract : The failure regularity and energy absorption mechanism of brittle Al alloy foam materials
under compresson loading were tested in both mesoscopic and macroscopic scale. An in situ
observation method in the mesoscopic scale was proposed for porous metallic foams. With the
specially desgned and machined samples, the failure sequence and fracture behaviour of the specific
cell were studied with the aid of S570 scanning electron microscope, and the energy absorption
mechani sm was revealed. Macroscopic compression tests for bulk Al foams show that cells fractured
into multiple bands. It was found that defectsin cell wall and cell morphology are important factors
for fracture bands initiation and developing. Conddering the size effects, the mechanical properties
obtained from respective mesoscopic and macroscopic tests were compared.

Keywor ds:metallic foams;insitu;compresson ;energy absorption



