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Abstract:

Thin-walled structures filled with metallic foam are more and more widely applied in engineering

structures. Indentation is an important deformation mode for the structures in application, but no theoretical

models have been addressed. Based on the theoretical model of lateral indentation of hollow pipe presented by

Wierzbicki et al., an analytical model of lateral indentation of pipes filled with foam is established in this paper,

and load-bearing expression of indenter is presented. The theoretical results agree with those from the experiment.

Finally, variation of the length of deforming zone and energy dissipation ratios of components of the foam-filled

pipes in the loading process are also analyzed.
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Fig.1 Schematic diagram of indentation of cylindrical pipe
filled with metallic foam
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Fig.2 Distribution of velocity field of metallic foam
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Table 1 The basic mechanical properties of wall materials
¥ /mm #iPERUE/GPa JE IR J)/MPa B KN )/MPa FHIE R J)/MPa

1.0 51.9 153.1 159.7 156.4
1.8 62.9 149.1 152.7 150.9
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Fig.3 Load-depth curves of lateral indentation of hollow and
foam-filled pipes
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Fig.4 Variations of the length of deforming zone
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Fig.5 Energy dissipation ratios of aluminum foam and pipe

wall against the total
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