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Fig. 1 Numerical model of under water explosion
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Tab.1 Parameters of ice model
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Fig. 3 Comparison of numerical value
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Fig. 2 Pressure of history
and computational value
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Fig. 4 Distribution of pressure at anti-blast Fig.5 Distribution of pressure at back-blast
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Fig. 6 Distribution of y-axis displacement Fig. 7 Sectional view on the link of powder chamber
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Fig. 8 Testing site of group charge explosion
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Fig. 9 The through crack photograph of ice cover
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Fig. 10 Displacement of history
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Numerical Simulation of Ice Cover Dynamic Response
Subjected to Group Charge Underwater Explosion

XING Yong-ming, TONG Zheng, WANG Hu-he

(Inner Mongolia University of Technologylnner Mongolia, Huhhot 010051, China)

Abstract: Group charge underwater explosion model was established, numerical calculation was
carried out, and the shock-wave peak pressure in ice medium was obtained based on the large-scale
finite element software ANSYS/LS-DYNA. The peak pressure value is consistent with the theoretical
calulation value. Response characteristics of ice cover stress distribution and perpendicular
displacement were analyzed. Results show that the ice covered surface head on explosion is subjected
to compression failure, and the rear surface is subjected to tensile failure. Both values are close to
equal and the maximum pressure on the surface head on explosion has reached 18. 12MPa. The
maximum perpendicular displacement of ice cover nearest the blast point is 1. 21lcm, and the
minimum displacement on the surface where is corresponding the projective point of the midpoint of
two charges connecting line is 0. 15cm, which reaches the basic condition of the ice cover brittleness.
It is confirmed that the main dynamic damage characteristics of ice cover subjected to group charge
underwater explosion are the crack generation.

Keywords: ice cover; group charge; underwater explosion; numerical simulation



