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Table 1 C-J parameters of the four used explosives

Explosive o0/ (g/cm?®) D;/(km/s) Y p;/(GPa) G/ (k]/g)
TNT 1.634 6.95 3.11 19. 28 2.7849
RS-211 1. 640 7.65 2.77 25.46 4.3851
T/T(35/65) 1. 710 7.94 2.77 28. 60 4.7239
ROT901 1. 880 8.05 2. 87 31.48 4.4772

XA GE Al A DU R KEZY TNT  RS-211,T/T(35/65) & ROT901, H (1) X Hb il 4 24 24 i &
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Table 2 Equivalent masses and radii of the four used explosives

1.0 kg 3.0 kg 5.0 kg 8.0 kg
Explosive W, R W, R W, R W, R
/(kg) /Cem) /(kg) /(cm) /(kg) /(em) /(kg) /Cem)
TNT 1.0 4.03 3.0 5. 80 5.0 6. 88 8.0 8.09
RS-211 0.635 3. 44 1. 905 4. 96 3. 175 5. 88 5. 080 6. 88
T/T(35/65) 0.590 3.31 1.769 4.78 2.948 5.68 4.716 6.63
ROT901 0.622 3.28 1. 866 4.72 3.110 5. 60 4,976 6.56
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Table 3 Corresponding distances in cases of different TNT Equivalent mass

TNT equivalent mass . .
Corresponding distance/(m)

/(kg)
1 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4
3 0.721 0. 865 1.010 1. 154 1.298 1. 442 1.586 1.731 1. 875 2.019
5 0. 855 1.026 1.197 1.368 1.539 1.710 1. 881 2.052 2.224 2.394
8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8
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Fig. 2 Overpressure time histories of different points in 45° direction generated by the underwater

explosion of cylindrical charges with 1 kg TNT equivalent mass for different explosives
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Fig. 3 Comparison of overpressure time histories of the corresponding points in 45° direction generated by

underwater explosion of cylindrical charges with different TNT equivalent mass
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Fig. 4 Comparison of overpressure time histories of Fig.5 Comparison of overpressure time histories of
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2-D Nummerical Simulation of Characteristics of Underwater Explosions
LLIANG Long-He,CAO Ju-Zhen, YUAN Xian-Chun
(Institute of Applied Physics and Com putational Mathematics ,Beijing 100088)

Abstract; The characteristics of underwater explosions,especially the distributions and the time histo-
ries of shock wave overpressures, which are generated by the underwater explosions of cased cylindri-
cal charges initiated in one-end-point,are numerically simulated by using a two-dimensional multi-fluid
hydrodynamic fortran code named MFIC. The cylindrical charges studied here are of four different ex-
plosives,including TNT, RS-211, T/T'(35/65) and ROT901. For each explosive four TNT equiva-
lents,1 kg,3 kg,5 kg,and 8 kg,are considered. Each cylindrical charge has a length to diameter of L/D
=1.5 and with a 3 mm thick Fe case or Al case. The spacial distributions of peak overpressure of un-
derwater shock wave and overpressure time histories are obtained. Some overpressure time histories of
different points and of different explosives for both Al case and Fe case are presented. The results of
Fe case are compared with those of Al case.

Key words: underwater explosion;overpressure;numerical simulation
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