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Table 1 Parameters of TNT explosive
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Fig.3 Stress-strian curve of aluminum foam
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Table 5 Peak value of pressure fluctuation in typical positions
MPa
pressure fluctuation sequence 1 2 3 4
A 232.6 25.6 18.5 13.4
B 59.4 10.3 7.4 6.1
C 74.1 30.6 8.7 6.4
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Numerical Simulation of Blast Resistant Characteristics for the Composite Structure Anti-explosion Container

GU Wen-bin, HU Ya-feng, XU Hao-ming, LIU Jian-ging, DONG Qin-xing, CHEN Xue-ping

( PLA Unauversity of Science and Technology, Nanjing 210007 , China)

Abstract: The blast resistant characteristics of anti-explosion container built-in cylindrical shells/group spring and aluminum foam
sandwich under 3 kg TNT explosion impact loading were numerically simulated using LS- DYNA explicit non-linear dynamic finite
element analysis ( FEA) program. Results show that the container interior pressure load reveals the multiple pulsating characteris-
tics. The specific impulse load experiences several step rise. The cylindrical shell/group spring structure can deliver energy to
absorbing energy aluminum foam sandwich more evenly and makes the energy absorption efficiency of aluminum foam enhance
obviously under the presime to guarantee that the plastic deformation does not occur in the inner cylinder of anti-explosion con-
tainer. The quantitative analysis of energy conversion and absorption of each materials and all parts in anti-explosion container
shows that alumium foam sandwich can transfer and absorb impact energy gained from the internal cylinder steel plate by the foam
of unloading kinetic energy and transmission stress wave.

Key words: explosion mechanics; cylindrical shells/group spring; anti-explosion container; aluminum foam; numerical simulation
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