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Fig. 1 Cross-sectional photographs of the specimens after indentation experiment
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Fig. 2 Load-displacement curves of closed-cell aluminum foam at different temperatures under indentation
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Indentation responses of closed-cell aluminum foams
at elevated temperatures

Li Zhibin
(College of Science, National University of Defense Technology »
Changsha 410073, Hunan, China)

Abstract: Indentation responses and deformation characteristics of closed-cell aluminum foams under
elevated temperatures were experimentally investigated by using a flat-ended punch (FEP) and a hem-
ispherical-ended punch (SEP). Based on the quasi-static experimental results at elevated tempera-
tures, dimensional analysis and finite element simulations are used to examine the empirical relations
of the SEP and FEP indentation load responses and the indentation depth and test temperature. The
theoretical predictions based on the results of the analysis are compared with the experiments. It was
found that the load responses are described well by the empirical formulas for different indenters at
different temperatures. This provides the basis for applying a simple indentation test to investigate the
mechanical properties of metallic foams.

Key words: solid mechanics; load responses; indentation test; aluminium foam; high temperature
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