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Compression capability and energy absorption of
foam aluminum cylinder sandwich with silicone rubber
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Abstract: Silicone rubber was extruded into foamed aluminum, then cylinder sandwich was produced when using
foamed aluminum filled with silicone rubber as core, aluminum tube and steel tube as panel. The compression deforming
activity and energy absorption ability of aluminum foam with silicone rubber and rubber cylinder sandwich with silicone
rubber were studied. The results indicated that the length and height of plateau region of aluminum foam with silicone
rubber is increased and the energy absorption ability is improved. The deforming mode of the steel tube filled with
foamed aluminum is changed from “diamond mode” to “circular mode”. For cylinder sandwich filled with silicone rubber,
higher load is needed to create fold, and the appearance of fold is lagged, the energy absorption ability is improved. The
influence of filled with silicone rubber is more obvious on steel cylinder sandwich than on aluminum cylinder sandwich.
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Fig.1 Photo of foam aluminum with silicone rubber
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Fig.2 Compressive stress—strain curves of foam aluminum

without or with silicone rubber
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Fig.3 Energy absorption curves of foam aluminum without or

with silicone rubber
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Fig.4 Top views of aluminum tube (a) and steel tube (b) after

compression
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Fig.6 Compressive stress—strain curves of steel tube and

aluminum tube
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Fig.7 Photos of steel cylinder sandwich after compression
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Fig.8 Load—displacement curves of foamed aluminum, steel
tube, steel cylinder sandwich and steel cylinder sandwich with

silicone rubber
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Fig.9 Load—displacement curves of foamed aluminum,

aluminum tube, aluminum cylinder sandwich and aluminum

cylinder sandwich with silicone rubber
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Fig.10 Photos of steel cylinder sandwich with silicone rubber
(a) and aluminum cylinder sandwich with silicone rubber (b)

after compression
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Fig.11 Energy absorption curves of foamed aluminum, steel
tube, steel cylinder sandwich and steel cylinder sandwich with

silicone rubber
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Fig.12 Energy absorption curves of foamed aluminum,
aluminum tube, aluminum cylinder sandwich and aluminum

cylinder sandwich with silicone rubber
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