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Fig. 1 Schematics of the explosion with water Fig. 2 Schematics of the spherical charge
in a steel cylinder surrounded by water
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Fig. 3 The spherical charge placed in the unfilled shell
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Fig. 4 Particle velocity-time curves of the steel-cylinder outer surface centered at the explosion
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Fig. 5 Radial displacement of the steel-cylinder Fig. 6 Radial displacement-time curves of the steel-cylinder
outer surface centered at the explosion outer surface centered at the explosion
with water in the glass shell in different cases
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Table 1 Measured results of explosion without and with water

c./ps

/e ™ T AmEm mese /M) o/mm A
60 0 0 39.6 46.0 24.6 0.29 0.47
60 120(BE3) 132.8 3.12" 5.0 (A4
60 120(PVC) 0 39.6 72.1 69.9 1.94 3.1/ %
120 0 732 2.28% 4. 2%
180 0 1104 5.15% 8.3°
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on explosion loading near explosive

Xu Haibin"?, Zhong Fangping”, Yang Jun®, Zhang Dezhi*, Qin Xuejun®,
Liu Junling®, Shi Guokai*, Liang Zhigang®, Shen Zhaowu'
(1. Department of Modern Mechanics, University of Science and Technology of China ,
Hefei 230027, Anhui, China;
2. Northwest Institute of Nuclear Technology ., Xi’an 710024, Shaanxi, China)

Abstract: To explore the mitigating mechanism of detonation of a high explosive surrounded by water,
experiments of explosion with and without water were carried out in an open-ended steel cylinder. The
particle velocity and the displacement of the outer surface of the cylinder were obtained by an optical-
fiber displacement interferometer. The results indicate that shock wave will not be formed in air by
the product of detonation until the water surrounding the product is separated to a fissure, which cau-
ses the later appearance and lower magnitude of shock wave with a longer duration compared with an
explosion without water. It means that two-dimensional or three-dimensional numerical models are
required to conduct the simulations of explosions with water. It is also observed that the augment of
blast load decreases with the decrease of the density of the water container as well as its thickness.
Key words: mechanics of explosion; blast load; water; steel cylinder; particle velocity
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