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Fig.1 Protection group samples

1—detonating tube, 2—charge, 3—aluminum foams
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Ay, 6—JE MR, 7—alkE, 8—WLE, 9— &L

Fig.2 Schematic diagram of experimental system
1—computer, 2—oscilloscope, 3—charge amplifier, 4—initiator,
5—explosion vessel, 6—sensor, 7—sample, 8—windows,
9—camera
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Table 1 Shock wave parameters of samples

type of 0 P | E,

samples /s /MPa /kPa - s /M) - kg™
1 I 16 6.088 0.141 1.84
2 I 16 6.225 0.160 2.00
3 1 12 6.758 0.168 1.81
4 m-1.5 5 2.798 0.086 0.325
5 m-1.5 7 3.208 0.082 0.382
6 m-1.5 12 2.181 0.087 0.247
7 m-2.5 30 0.577 0.036 0.054
8 m-2.5 30 0.832 0.033 0.063
9 nm-2.5 30 0.582 0.035 0.053
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Fig.9 Crushing process of samples I -2.5
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Influence of Aluminum Foams Shell on Shock Attenuation Underwater Explosions

NI Xiao-jun, SHEN Zhao-wu, YANG Chang-de
(1. Department of Modern Mechanics, University of Science and Technology of China, Hefei 230026, China; 2. Nanling Aoruikai Coporation, Pinglianjiang
414517, China)

Abstract: In order to study shock attenuation in aluminum foams,the different thickness of aluminum foam shells were made, shock
attenuation in its was preliminarily investigated. Two types of PETN charges were used,one is the PETN itself,the others are confined
by aluminum foam shell with thickness of 1.5 cm,2.5 cm and 3.5 cm. The shock wave pressure-time curves were obtained at 0.5 m
away from the charge. The experimental data analysis show that aluminum foams shell not only can weaken the peak pressure,but
also effectively absorbs the specific impulse and the specific energy of shock wave. Moreover,the whole deforming, crushing and
moving processes of the shells were recorded by the underwater camera system. Results show that the attenuation of shock pressure,
specific impulse and specific energy in aluminum foams shell was induced by itself deformation and breakup. At the same time,the
thickness of aluminum foams shell impacted on the shock attenuation in aluminum foams.

Key words: explosion mechanics; aluminum foam shell; underwater explosion; shock wave attenuation; peak pressure; underwater
camera
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