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Fig. 1 Specimen and schematic of foil-tension experiment
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Fig. 2 Specimen of honeycombs and its cell diameter
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Fig. 3 Stress-strain curves of two kinds of aluminium foil
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Fig. 8 Signals of SHPB test of aluminium honeycombs Fig. 9 Nominal stress-displacement curves of honeycombs

under static and dynamic loading
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Table 1 Plateau stress of honeycombs with different materials

et/ 2 e o,/ MPa As/MPa v/ %

3003H18 (0.1 mm/s) 1.51
3003H18 (10 m/s) 2.21 0.70 46
3003H18 (28 m/s) 2.40 0.89 59
5052H18 (0.1 mm/s) 1.91
5052H18 (10 m/s) 2.44 0.53 28
5052H18 (28 m/s) 2.66 0.75 39
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Fig. 10 Rigid-plastic hinge model Fig. 11 Lateral inertia theory of aluminium honeycombs
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Effect of base materials on the dynamic enhancement

of aluminium honeycombs

Tan Si-bo', Hou Bing', Li Yu-long', Zhao Han’
(1. School of aeronautics s Northwestern Politrchnial University, 710072 Xi’an, China;
2. Laboratorie de Mécanique et Technologie , ENS-Cachan/CNRS-UMR 8535/

Uneversité Paris 6, 61 avenue du president Wilson, 94235 Cachan cedex , France)

Abstract: In order to clarify the influence the base materials have on aluminium honeycombs and to
explore the difference of the buckling modes between dynamic and static compression, research of ho-
neycombs with different base materials (3003H18 and 5052H18 aluminium alloy) was done. Test on
specimens cut from aluminium honeycombs was conducted to investigate the uniaxial tension mechani-
cal properties of base materials in this study. Both quasi-static and dynamic experiments on aluminium
honeycombs with same geometry but made of different base materials were conducted. The quasi-stat-
ic test was performed using universal tester with the loading speed of 0.1 mm/s and an “SHPB” sys-
tem with large diameter PMMA bars was adopted in dynamic test with two average impact speeds
(10 m/s and 28 m/s). High speed camera was applied in “SHPB” test to capture the image of the dy-
namic deformation of aluminium honeycomb structure. The test results showed that three stages can
be divided in the compression of honeycombs and the buckling modes of different aluminium honey-
combs under different loading speeds were the same. Dynamic enhancement existed in two kinds of a-
luminium honeycombs but with different enhancement ratios. The dynamic enhancement of 3003H18
honeycombs was more remarkable than that of 5052H18. Inertia theory can explain the enhancement.
With the analysis of the result of base-material experiment, consumption was made that Honeycombs
with a higher strain hardening rate tend to have a more remarkable enhancement.

Key words: solid mechanics; base material; dynamic enhancement; aluminium honeycombs; out-of-
plane compression
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