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Table 1 Location of sensors
No. sensors & distances to central of charge R/(m)

Charge  Mass/(kg) ” ” ” ” ” ” ”

17 27 37 47 57 67 77 87
1.0 1.5 2.0 2.5 3.9 5.0 7.5 9.5 11.0
RS211 2.5 1.5 2.0 2.5 3.5 5.0 7.5 9.5 11.0
5.0 1.5 2.0 2.5 3.9 4.5 5.5 6.5 7.5
1.0 1.5 2.0 2.5 3.5 5.0 7.5 9.5 11.0
GUHL-1 1.8 1.5 2.0 2.5 3.5 5.0 7.5 9.5 11.0
3.0 1.5 2.0 2.5 3.5 4.5 5.5 6.5 7.5
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Fig.2 Typical pressure sections at different locations
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Table 2 Peak pressures of shock at different distance
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Peak pressure p./(MPa)

Charge Mass/ (kg)

2 3 4 5 6 7 8
1.0 37. 46 27.54 21. 35 15.23 8. 82 6. 10 4.57 3.90
RS211 2.5 53.41 42. 66 30. 18 20.71 14. 17 8. 15 6. 24 5.32
5.0 72.21 49. 31 38.99 27. 22 18. 42 16. 06 12.99 10. 82
1.0 28.09 23.69 19. 35 13.52 8.56 5.57 4. 27 3.58
GUHL-1 1.8 39.76 30. 01 24.56 17. 23 10. 27 6. 66 5. 26 4.59
3.0 47.70 33.94 27.16 18. 33 15. 21 11. 33 9. 39 7.96
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Table 3 Time constants of shock at different distance
Time constant ¢/ (ms)
Charge  Mass/(kg)

1 2 3 4 5 6 7 8
1.0 0.103 0.113 0.116 0.127 0.189 0. 144 0.168 0.179
RS211 2.5 0.136 0.137 0.178 0.179 0.174 0. 200 0.212 0.219
5.0 0.169 0.184 0.188 0.212 0.214 0.228 0. 242 0. 243
1.0 0.166 0. 159 0. 141 0.172 0.189 0.182 0. 200 0.203
GUHL-1 1.8 0.167 0.177 0.170 0.196 0. 282 0. 244 0. 241 0.220
3.0 0.187 0.211 0.218 0. 239 0. 281 0. 251 0. 260 0. 259
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Table 4 Fitting parameters of similar curve

9

Parameters of peak pressure

Parameters of contrastive time constant

Charge
K, a, K, ay
RS211 60. 64 1.15 0.101 —0.23
GUHL-1 49.07 1. 07 0.130 —0.22
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Investigation on Applicability of Shock Similar Law for
Underwater Explosion of Aluminiferous Explosive

ZHAO Ji-Bo, TAN Duo-Wang, LI Jin-He,GONG Yan-Qing,SUN Yong-Qiang

(National Key Laboratory of Shock Wave and Detonation Physics ,
Institute o f Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract: Aiming at the notable non-ideal characteristic of aluminiferous explosive, applicability of
shock similar law at underwater explosion far-field is explored. Experiments are carried out in the
blast-pond,in which pressure sections of shock wave are tested at different distance to charge center.
Peak pressure and time constant are obtained. Combining dimension analysis and characteristic of alu-
miniferous explosive,applicability of shock similar law is discussed. It is shown that energy produced
by the reaction of aluminum power and detonable production should be eliminated, while shock similar
law is applied to aluminiferous charge.

Key words: mechanics of explosion;underwater explosion;aluminiferous explosive;similar law



