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Table 1 Explosive material parameters'''~'*!

Sample pl(kgm™) A/GPa B/GPa R, R, w elJ-g™h
TNT 1630 371.20 321 4.15 0.95 0.30 4290
RS211 1750 758.00 8.51 4.90 1.10 0.20 4509
1(0) 1667 334.77 9.50 6.71 126 0.21 5636
2(0.16) 1720 361.55 27.42 4.81 1.89 032 6206
3(0.36) 1788 709.60 20.27 537 1.90 0.34 6956
4(0.63) 1 853 761.51 9.16 5.45 1.74 0.23 7 441
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Fig. 1 Shock wave pressure nephogram at different times
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Table 2 Comparison of bubble period and specific bubble energy

T,/ms E/MJ e/(MJ-kg") €y/€y, tnt
Explosive
Exp. Cal. Exp. Cal. Exp. Cal. Exp. Cal.
RS211 273.33 266.89 9.4417 8.7899 3.0595 2.846 5 1.52 1.48
TNT 235.99 232.56 6.097 2 58156 2.0172 1.9289 1.00 1.00
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FAFR Y op i (R T | vhs B b L L ehas SRR L AR S R BT DL K R R AR SR S 50 5 5
BAE M) BT, SR T BRI 0 50, AT AU [R) 45 480 BE 5 B 25 KT 0 0 A i B 4T R A

3 wmELXERELGKTEIESGTREER DS

T 50 TE B (E A AL A RCPE 9 SR Al [, 32 1 CEL i X R4 40 5l 0. 0.16. 0.36., 0.63 1Y 4 F
RDX &5 R HE 27K T 4 KE 4 ik A2 447 JC 11 W ) BB, 25 08T ok e 28 Ay R Ao 28 Ay =2 ) R 8 5 A
FH, B 7 72 50 M98 A0 A LG B B 2 KT R e ol dpe L ARt B e R A 5 A 1 S e A

BE X 4 TR A EU Y 5 40 0 247K B o ol A ST AR O L2 IR 24 55 K 22 R A LR SR KR
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FE 05 2 SR I AR, K 0 1 kg 1Y 4 B HE 25 508 /K TR 4.7 m A KP4k . 5K
SR 0 T R K R 7 RN ER 7 B L I LA R S i TG R S S A, DA Ak i S AR R A B R S
W o AE T SEORS BE SR 09 FE A L, B K 24 B %) X R B T i 28 Ak B, A IR S8 1) I A% BT B
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BT 1,
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Table 3 Composition of RDX/Al explosives'!

Mass fraction/%

Explosive p/(kg-m™) DX N r— c Al/O ratio
1 1 667 95.5 0 2 2.5 0
2 1720 85.5 10 2 2.5 0.16
3 1788 75.5 20 2 2.5 0.36
4 1853 65.5 30 2 2.5 0.63
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Fig. 7 Shock wave pressure nephogram at different times
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Fig. 11  Effect of Al/O ratio on shock wave impulse Fig. 12 Effect of Al/O ratio on energy flow density
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Effect of Al/O Ratio on Underwater Explosion Load and Energy Output
Configuration of Aluminized Explosive

TIAN Junhong, SUN Yuanxiang, ZHANG Zhifan
(State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order to study the effect of Al/O ratio on underwater explosion load and energy output
configuration of aluminized explosives systematically, four kinds of aluminized explosives are taken into
account, and their Al/O ratio are 0, 0.16, 0.36 and 0.63, respectively. Coupled Eulerian-Lagrangian method
was used to simulate the whole process of underwater explosion of four kinds of aluminized explosives on
the basis of verifying the effectiveness of numerical method. The coupling effect between shock wave and
bubble was considered in the numerical simulation. The impact effect is explained from three aspects: shock
wave, bubble and energy output configuration. Simulation results show that with the increase of Al/O ratio,
shock wave attenuation constant, shock wave impulse, bubble period, bubble maximum radius and specific
bubble energy of underwater explosion of aluminized explosives all increase. Shock wave peak pressure,
energy flow density and specific shock wave energy reach the maximum when Al/O ratio is 0.36. The
addition of aluminum improves bubble energy more significantly than shock wave energy.

Keywords: aluminized explosive; Al/O ratio; underwater explosion; shock wave; bubble; energy output
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