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Table 1 Characteristics of explosives''?]

s w! % 1] o Y D/ be/

RDX Al wax (g+em™®) (MJ kg™ ") (mes 1) GPa
HLO 95 0 S 0 1.673 5. 879 8325 29. 39
HL15 80 15 5 0. 257 1.763 6. 736 8121 23.91
HL30 65 30 5 0.632 1. 865 7.594 7879 22.21
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Table 2 Parameters of JWL equations for explosives!'>]

12 A/GPa B/GPa R, R, w
HLO 694. 52 13.75 4.55 1. 30 0. 49
HL15 1897. 54 24.77 5.83 1.72 0.35
HL30 2225. 00 21. 59 5. 94 1.78 0. 38
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Table 3 Comparison of experimental and simulated results

» R/cm H/cm
YEZ m/g d/cm - e - 3 1
S LIgIR XD S BB A
HLO 70 10 27.2 24.8 14.1 13.0
HL15 70 10 28.6 26.9 14.5 14.2
HL30 70 10 25.7 23.3 13.6 11.9

(b) HL15, At the distance of 20 cm

(a) HLO, At the distance of 10 cm
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Fig. 3 Numerical shock wave stress versus time compared with experimental results
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Fig. 4 The damage development process of concrete
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Fig. 5 Shock wave stress versus time in concrete
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Fig. 6 Relationship between shock wave peak load and scaled distance
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Numerical simulations on effects of Al/O ratio

on performance of aluminized explosives

Zhou Zheng-qing, Nie Jian-xin, Qin Jian-feng, Pei Hong-bo, Guo Xue-yong
(State Key Laboratory of Explosion Science and Technology ,
Beijing Institute of Technology, Beijing 100081, China)

Abstract: Aluminum to oxygen Al/QO ratio is very important to the performance of aluminized explo-
sives. In order to study the influence of the ratio on the performance of explosives in concrete, three
kinds of aluminized explosives are taken into account, and their Al/O ratio are 0, 0. 257 and 0. 632,
respectively. In this paper, the damaging process of concrete medium under explosion of cylindrical
charge is numerically simulated using AUTODYN program. Meanwhile, within the range of relative
distance from 2.5 to 10, shock wave pressure-time curve are obtained by means of numerical simula-
tion and experiment. The numerical study shows that shock wave attenuation exponents are 2. 10,
1.71 and 1. 60, the exponents decrease with the increasing of Al/O ratio. In addition, shock wave en-
ergy is maximum when the Al/O ratio equals 0. 257,

Key words: mechanics of explosion; Al/O ratio; attenuation exponent; concrete; shock wave energy
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