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Tab.1 Chemical compositions of several hydrogen

storage alloys
Bt o8 %

Mg Ni B Al H 0]
A-30 12.40 1.33 12.40 70.83 1.10 1.10
A-50 23.40 1.66" 21.60 49.64 1.90 1.80
A-60 57.97 2.50° 33.60 — 4.30 0.98
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Fig. 1 Layout of under-water explosion in big-pool
1.2.2 ZHIRERGLER

KH PCBI37A [ 1% 548 Fl Kistler BE [ &
TG R o3 B AT 25 B e A g A0 s S 08
FI R, 5 A R s R UL 2, 00 B 4RO AN [
P A g e e s A

YEvR 1. 5m, [ B3 e ) A% I 1) 42 e v E
1.5m, BETHE AL A8 A [ 37 6 ) 4 IR A i 2
259K EBE BN 1. 2m 1. 8m 2. 4m 3. Om 4. 5m,
[F]— AT 2 ~ 3 WS, F I A P A1
TR IE - 244
2 RBEEREAE
2.1 KTEKE

LR NN 1 10 1 s T2
-— 4+ + 4~ -
T l.|5m
l.zlnkn \
2.4 -
3.r(r)1m %E@z%?
4. 5m
@
£ 115 e
AL L w
. [ | 3 &
y\: o wt %ﬁ%ﬁ% =
gk "
RIS TN
()

(a) IEFLE; (b) IERLIE
B2 28 PR A R
Fig.2 Layout of air-explosion test
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Tab.2 Underwater explosion energy of RDX based hydrogen storage alloy-containing explosive in big-pool

B 2 BB TR tkbtie £/ LSRR E,/ E +E/ e ke
% (MJ - kg™ ") (MJ - kg™ ") (MJ - kg™ ") %
1 Al 30 1.33 4.72 6.05 0
2 A-30 30 1.32 5.16 6.48 7.0
3 A-50 30 1.27 4.67 5.94 -2.0
4 A-60 30 1.29 4.96 6.25 3.0
5 Al 15 1.22 4.40 5.62 -7.0
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Tab.3  Oxygen value calculation of RDX-based

explosive containing 30% hydrogen storage alloy

4k B [ Hreiht 5
Bty R x 107 FEREEE x 107 FRAE2Z(H x 10
B % /(mol + ¢™')  /(mol-g™") /(mol » g7")
Al 30 1.76 1.67 0.09
A-30 30 1.76 1.84 -0.08
A-50 30 1.76 2.00 -0.24
A-60 30 1.76 2.10 -0.34
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Fig.3 Relation between p and R of explosive

containing 30% metal powder
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containing 30% metal powder
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Tab.4  Positive-pressure duration of explosive

containing 30% hydrogen storage alloy

1L IR AR & @B B R 30%

OB /m Al/ms  A-50/ms  A-60/ms  B-Al/ms
1.2 1.0 0.8 0.8 0.8
1.8 1.2 1.4 1.3 1.4
2.4 1.3 1.2 1.2 1.4
3.0 1.5 1.8 1.7 1.7
4.5 3.1 3.2 3.2 3.3
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Tab.5 Theoretical calculation of energy value of explosive containing hydrogen storage alloy

HafE L SO 7 R AR Q, x10°/ (k] - g™ ")
30 0.293C,H N, 0, +0. 16Mg +0. 34B +0.79A1 +0. 33H =0. 16MgO + 053 8
) 0.395 Al,O, +0. 165H, +0. 138B,0, +0.065B +0. 879C +0. 879N, :
50 0.293C,H N, O, +0.29Mg +0. 59B +0. 55A1 +0. 57H =0. 29MgO + 0315
) 0.28 AL O, +0.29H, +0.21B,0, +0.17B +0. 879C +0. 879N, :
0.293C,H N, 0, +0.725Mg +0.96B + 1.29H =0.725Mg0 +0.65H, +
A-60 902.2

0.34B,0, +0.28B +0.879C +0. 879N,
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Energy Research of Explosive Containing Hydrogen Storage Alloy

FENG Xuesong, XU Hongtao, TIAN Xuan, FENG Xiaojun
Xi’an Modern Chemistry Research Institute ( Shaanxi Xi’an, 710065 )

[ ABSTRACT]

The explosion energy of RDX-based explosive containing hydrogen storage alloy was studied by underwater

explosion and air blast in comparison with that of aluminum-containing explosive. It was found that the hydrogen storage al-

loy-containing explosive with appropriate ingredient had higher underwater explosion energy than aluminum-containing ex-

plosive when the content of metal was 30% . The explosives containing A-30 and A-60 increased by 9.3% and 5.8% in the

bubble-energy, and by 7.0% and 3.0% in the total-energy, respectively. The air blast test demonstrates that the overpres-

sure of shockwave of hydrogen storage alloy-containing explosive has no apparent advantage over aluminum-containing explo-

sive at the same measuring point. Experiment results indicate that hydrogen element can improve the oxidation of aluminum

and boron by releasing heat and steam, and hence increase the overall energy output.
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