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Influence of multilayered media impedance matching on explosion interruption effect
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Abstract: In order to improve the performance of explosion interruption structures to attenuate explosion shock wave

effectively, the explosion interruption structures with sequential impedance matching gradient, reverse impedance

matching gradient and hard-soft-hard layers were designed through different combinations of 45# steel, Aluminum and

PMMA. The influence of multilayered media impedance matching property on the explosion interruption effect was studied

by using a manganin pressure-resistance sensor and numerical calculation. The pressure of each layer media was obtained

due to shock wave caused with different combinations of multilayered media in a process of shock wave transmission. The

test results were consistent with those of the theoretical analysis and numerical calculation, the change rules of energy and

impulse in the third layer were analyzed as well. The results from different aspects showed that the structures with reverse

impedance matching gradient have an optimal explosion interruption effect, their output shock wave pressure is the

minimum, their third layer’s energy and impulse are the minimum too.
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Tab.1 The impedance of materials

BEE R/ G A (s B (g m s

45#H 7800 3570 2.78 x107
G 2700 5350 1.44 x10
AR 1190 2600 3.09 x10°
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Fig. 1 Hugoniot curves of reflection and transmission wave
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Fig. 2 Sketch of experimental measurement system
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Fig. 3 Manganin pressure-resistance sensor
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Fig. 4 The waveform gathered by the oscilloscope
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Tab.3 The experimental test results

fERees IR LES
i g IR A B C

U,/v 1.48 1.46 1.45

1 AU,/V 0.82 1.24 1.22
p,/GPa 21.8 34.51 34.11

U,/v 1.48 1.46 1.45

2 AU,/V 0.55 0.37 0.13
p,/GPa 14. 46 9.92 3.92

U,/v 1.48 1.46 1.45

3 AU,/V 0.42 0.11 0.14
p;/GPa 11.07 3.41 4.16

U,/v 1.48 1.46 1.45

4 AU,/V 0.22 0.05 0.07
p./GPa 6.04 1.96 2.45
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Fig. 5 The simulation model
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Fig. 6 The pressure distribution of hard-soft-hard structure
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Fig. 7 The curves of shock pressure time — history for different combinations
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Fig. 8 The curves of shock peak pressure changing with propagation distance
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