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Layout of under-water test
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Fig.2 Relationship between mass fraction of
aluminum powder and shock wave energy of the

aluminized explosive
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Tab. 1

Comparison of under-water detonation energy between explosive containing

nano-aluminum and explosive containing micron aluminum

w( ek BE/ tebdidkees  WRARE, w(dck BB/ terbidiiknes  HORIEARE/  HeebdiiiAE  HOSOMEE
A/% (g-em™) (MJ-kg™') (MJ-kg™') AD/% (g-em™) (MJ-kg™') (MJ-kg™') BEMEF/ % KRIKR/ %
20 1.758 1.320 4.156 20 1.723 1.296 3.784 1.85 9.83
25 1.786 1.343 4.670 25 1.737 1.298 4.154 3.46 12.42
30 1.812 1.253 5.104 30 1.774 1.211 4.543 3.47 12.35
35 1.844 1.126 5.373 35 1.745 1.087 4.727 3.46 13.67
40 1.866 1.096 5.535 40 1.772 1.005 4.571 8.30 21.08
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Fig.3 Relationship between mass
fraction of aluminum powder and bubble

energy of the aluminized explosive
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Tab.2 Under-water detonation energy of the explosive with 30% (mass fraction) aluminum powder

m(HOK ALt m(4K AL B/ (g em ™) HiPidAR/ (M) - kg™')  HAIRE/ (M) - kg™')  EREEL/ (M) - kg ')

25:5 1.814
20 : 10 1. 807
15:15 1.803
10 : 20 1.792
5:25 1.763

1.278 5.010 6.288
1.195 5.310 6.505
1.302 5.100 6.402
1.326 4.920 6.246
1.300 5.020 6.320
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Tab.3 Under-water detonation energy of the explosive with 35% ('mass fraction) aluminum powder

m(Wek A m(GK A B/ (g - em ) b ERE/(MT - kg™ HERIERE/(MT - kgT')  MAEER/(MT - kg™)

30.0:5.0 1.848
25.0 :10.0 1.838
17.5 1 17.5 1.823
10.0 : 25.0 1.793

5.0:30.0 1.768

1.155
1.282
1.170
1.170
1.153

5.270
5.530
5.190
4.970
4.880

6.425
6.812
6.360
6.140
6.033
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Effect of Nano-aluminum on the Under-water Detonation Energy of Explosive

FENG Xuesong, TIAN Xuan, FENG Bo, XU Hongtao,ZHAO Juan, FENG Xiaojun, WANG Xiaofeng
Xi’an Modern Chemistry Research Institute (Shaanxi Xi’an, 710065 )

[ ABSTRACT]

In order to investigate the influence of nano-aluminum on the detonation energy of explosive, RDX-based

explosive containing nano-aluminum and micron aluminum were prepared and used in the under-water detonation

experiment. Shockwave energy and bubble energy of explosives with different components of nano-aluminum and micron

aluminum were measured. Effect of nano-aluminum content on the energy output in under-water detonation was also

analyzed. It can be found that shockwave energy and bubble energy of explosives containing 20% -40% ( mass fraction )

nano-aluminum are lower than those of explosives containing 20% 40% ( mass fraction) micron aluminum, and the

difference increases with the raise of aluminum content. When the mass fraction of aluminum powder is 30% or 35% ,

explosives with the mixtures of nano-aluminum and micron aluminum have higher total energy in underwater detonation, and

the optimal mass fraction of nano-aluminum is 10% . Results also show that when the mass fraction of aluminum powder is

35% [ m (micron aluminum) : m ( nano-aluminum) =
highest.
[KEY WORDS ]

mechanism

25 : 10], underwater detonation energy of the explosive is the

aluminized explosives; nano-aluminum; micron aluminum; under-water detonation energy; reaction



