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Experimental Research of Underwater Energy of

Explosive Containing Boron/Metal

FENG Xue-song, ZHAO Sheng-xiang, DIAO Xiao-qiang, DAI Zhi-xin
(Xi’an Modern Chemistry Research Institute, Xi'an 710065,China)

Abstract: By underwater experiment, the underwater energy of explosives containing boron and combustible
metals, including aluminum,magnesium, magnesium-aluminum,magnesium titanium and magnesium zirconium,is
tested and compared with aluminum-containing explosive. Results show that the overall energy of HMX-based
explosives containing 20%boron-magnesium and 20% boron-magnesium-aluminum is 40% more than that of
HMX-based explosive with 20% boron. The energy of 20% boron-aluminum-containing HMX-based explosive is
7% more than that of 20% aluminum-containing HMX-based explosive. The RDX-based explosives containing
20% boron-aluminum, 20% boron-magnesium and 20% boron-magnesium-aluminum have higher overall energy
than 20% aluminum-containing RDX based explosive, 9% higher with boron-magnesium. The overall energy of
RDX -based explosive becomes higher with the increase of the content of boron-aluminum. When the content
reaches 35%, the overall energy reaches tiptop, almost 7% higher than 35% aluminum-containing explosive.
When the content reaches 40%, the overall energy becomes lower. When boron is blended with aluminum, its
oxidizing efficiency and overall energy of metalized explosive can be improved.
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Fig.1 Arrangement sketch of underwater experiment
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Table 1 Results of underwater explosion energy of HMX-based explosive containing mixed metal in small water pool

wMg)/%  wMgAly)/% w(B)/ % E./MJ « kg™ E,/(MJ + kg™  EA4E,/MJ kg™ 7
10 10 0 3. 47 4. 67 1.42
10 10 3. 44 4. 61 1.41
0 20 2. 44 3.28 1. 00
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Table 2 Test results of underwater explosion energy

of HMX-based explosive in small water pool

w(AD  w(B) E./ E,/ E+E,/
/% /% (MJekg™) (MJ+kg™) (MJ-kg™
20 0 1.31 3.44 4.75 1. 00
11 9 1.26 3.84 5.10 1.07
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Table 3 Test results of underwater explosion energy of RDX-based explosive with Al-B mixed metal in great water pool

wMg)/% w(AD/% w®)/% wMgAl)/% w(TD/% w(Zr)/% (Mf‘“lﬁg,l) (beligﬂ) (;ZJFQL/)
0 20 0 0 0 0 1. 30 3. 88 5.18 1. 00
0 25 0 0 0 0 1.27 4. 34 5.61 1. 08
0 11 9 0 0 0 1.18 4. 06 5.24 1. 01
13 0 7 0 0 0 1.18 4.49 5. 67 1. 09
0 0 8 12 0 0 1. 16 4.19 5. 35 1. 03
0 0 8 0 12 0 1.17 3.98 5.15 0.99
0 0 6 0 0 14 1. 20 3. 82 5.02 0.97
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Table 4 Test results of under-water explosion energy
of RDX-based explosive containing Al-B mixed

metal in great water pool

w(Al)  w(B) E,/ E,/ E+E,/

/% /% (MJ kgD (MJ kg ) (MJ kg )

11.0 9.0 1.18 4. 06 5.24 1.01
12.5 12.5 1.16 5.18 6. 34 1.10
15.0 15.0 1. 14 5.42 6.56 1. 07
17.5 17.5 1.07 5.95 7.02 1. 07
20.0 20.0 0. 96 5.29 6. 25 0.98
25.0 0 1. 36 4. 38 5.74 1. 00
30.0 0 1. 34 4. 77 6.11 1. 00
35.0 0 1. 35 5.21 6.56 1. 00
40.0 0 1.12 5.25 6. 37 1. 00
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