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Table 1 Explosives formulation

FE i o/(g s em ) m/g w(CL-20)/% w(AD /% w(LiF) /%  o(FHEEHFD /%
1 1.94 12. 04 80.0 15.0 0 5
2 1.94 12. 05 80.0 0 15 5
3 1.94 18. 20 95.0 0 0 5
4 2. 00 19. 20 81.5 13.5 0 5
5 2.06 19. 80 70.0 25.0 0 5
6 2. 11 20. 50 60.0 35.0 0 5
7 2. 00 19. 20 81.5 13.5 0 5
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Table 2 Shock wave and bubble parameter and energy of underwater explosion for CL-20-based explosives

FE Pomar/ MPa I./(Pa-+s) e./(MJ » kg™ e,/ (M] * kg™ ")
1 24. 25 916. 4 1.229 3.319
23.11 797.5 1.039 1.919
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Fig. 1 Shock wave pressure history Fig. 2 Bubble pulse profile
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Table 3 Parameters of underwater explosion for CL-20-based explosives

= AT, /ms Poma/MPa Py i/ MPa  pi s/ Pomax 1./ (kPa = s) I,/(kPa « s) I,/1,
3 2.98 29. 25 2. 60 0. 089 1. 10 2.36 2.15
4 4. 39 28.00 2.44 0. 087 1.12 3.23 2.88
5 5. 25 27. 36 2.03 0.074 1.71 3.79 2.22
6 7.52 25.70 1.78 0. 069 1. 64 4.21 2.57
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Table 4 Parameters of underwater explosion for CL-20-based explosives containing powders with two particle sizes

B ponn/MPa I/(kPa+s) e /(MJ+kg ) 1,/ms  ¢,/(MJ * kg ") ppou/MPa AT, /ms I,/(kPa~s)
4 28. 00 1.116 1.503 69. 98 2.927 2. 44 4. 39 3.227
7 27.62 1.136 1.543 69. 84 2.907 2.79 3.51 3.088
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Effect of aluminum powder content and its particle size
on reaction characteristics for underwater explosion

of CL-20-based explosives containing aluminum

Hu Hongwei', Yan Jiajia', Chen Lang®, Guo Wei', Song Pu'
(1. Xi’an Modern Chemistry Research Institute, Xi’an 710065, Shaanxi, China;
2. Beijing Institute of Technology ., Beijing 100081, Beijing, China)

Abstract: In the present work, the parameters of shock wave and secondary pressure wave with differ-
ent aluminum powder content and particle size of CL-20-based aluminized explosives were measured
by underwater explosion testing, the shock wave energy and bubble energy were calculated, and the
explosion reaction mechanism of CL-20-based aluminized explosives was analyzed. The results show
that the shock wave energy and the bubble energy of the underwater explosion represent the energy
distribution in the early detonation period and the secondary reaction period, with only a minor por-
tion of the aluminum powder participating in the early detonation period. The secondary pressure
wave formed by the bubble pulsation can describe the effect of the aluminum and detonation products
on the secondary reaction. The amount of the aluminum content has a significant influence on the
process of the secondary reaction and, while the aluminum particle size has little effect on the initial
shock wave parameters, shock wave energy and bubble energy, its effect is great on the secondary re-
action rate of the aluminum power and detonation products.

Key words: mechanics of explosion; bubble impulse; underwater explosion; CL-20 explosives; alumi-
num powder content; secondary reaction; aluminized explosives
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