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Table 1 Properties of Q3 and Q3 after 2 year storage
reactive gas H content heat value

sample . . B
production/mL-g™" /% /MJ-kg

Q3 1.41 1.04 32.82

Q3 (after 2 year storage) 1.31 1.01 32.77

BRI R E G BREER Q3 KK 245 Q3 ki ik
TEXEZS I 7 A AR A W 2, g2 W,
Q3BT N 1.71 mL-g™', T Q3 Bk K i 2 45 )5
RS ] 117 ml-g™, ¥ 2 1 25 i 25 i = /D
T2 mL-g Wi SR o 0 BR KR 25 0 O A 4y
RDX+AP L & Q3 ¥k H &< it , RDX+AP 5 Q3 iR
B 0.87 mL-g s Q3 MK KA 2 4E R 5
RDX+APIR &G A 4 0.71 mL-g™', £ Q3 ¥k
A DU RDX 4 24 1) i 25056 .

FR2 B EEAREER Q3 KK Ak 2 4 5 Q3 MHATEKEZY T
J7 I R A
Table 2

with the components in RDX-based explosive

Compatibility of Q3 and Q3 after 2 year storage

reactive gas Q3 reactive gas
No. Q3 production after 2 years production
/mL-g™' storage /mL-g”™’
1 RDX+AP 0.20 RDX+AP 0.04
2 Q3 1.71 Q3 1.17

3 RDX+AP+Q3 0.87 RDX+AP+Q3  0.71

2.2 SREMSE G BT TE K T B M 5 R e

K

IR R A R VA A 2 R Y T S T Bl
T o U R A O RE AT R BE i A S HOR RAE
PRIEY SR IEERE . o BRI A BRI AU SRR
Q3 % A K AT RDX 3 4 & 14 25, R H %
WA T H TR RIS e AR AT
HEAT RE B PERE L, R B a1 A RR KR 2 R TNT JE
2y, 2 kE R Y O 400 g 7F 8.0 mx8.0 m K i iE
S Xk
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Fig.7 Scheme of the underwater explosion test
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Table 3 Results of the underwater explosion energy of TNT
and RDX-based explosives containing Al and Q3

specific shock  specific bubble  total explosion

explosive wave energy energy energy
E/MJ kg™ E /M) kg™ E/M)-kg™
TNT 0.819 2.524 3.343
Al/RDX-based 1.118 5.963 7.080
Q3/RDX-based 1.085 6.530 7.615

(EASHTE B, ol T 00k A R R S R AL, Al b A
BB TR SRR 5 T T A 28 L BR R 2 AR M L
il P RERRAR 2 15%~26% ", T & Q3 1 &2 8 1L 4 24
FU 35 4 KR 25 119 138 K EL b o D RE AR 29 3%, AT L, il i
AT ORI S 4 s Ak 24 rh BE A AT 28R v il Y
R R, P38 B A9 A 5 B i AR K 24 HE b i D g
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Application of Aluminum Based Hydrogen Storage Composite in Underwater Explosive

SONG Jiang-wei'?, YANG Wen-jin'*, ZHANG Jun-qi'*, ZHANG Jin-song'**, XU Sen’

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China; 2. Shenyang National Laboratory for Materials Science , Shenyang
110016, China; 3. School of Chemistry and Chemical Engineering , Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Aluminum based hydrogen storage composite fuel namely Q3 with a content of boron 15% and MgH, 15% was pre-
pared by means of chimeric assembly. The powder had a spheroidic morphology. Its theoretical combustion heat was as high as
34.8 MJ-kg™'. Thermogravimetric Analysis (TGA) was employed to test the oxidation performance of spherical aluminum and
Q3. The results indicated that the initial oxidation temperature of Q3 was 430 °C, which was around 100 °C lower than that of
spherical aluminum. When the temperature was up to 1000 °C, the weight of Q3 increased by 60% due to the oxidation, which
was higher than that of spherical aluminum (23%). This result indicated that the aluminum based hydrogen storage composite fu-
el had a better ignition performance and higher oxidability. The tests of underwater explosion with two RDX based explosive for-
mulas containing 35% metal powder or equivalent Q3 were carried out respectively. The test results showed that for the formula
with equivalent Q3, the explosion specific shock wave energy was reduced by 3.0%, the specific bubble energy was increased
by 9.5%, and the total explosion energy was increased by 7.6% in contrast to the counterpart formula containing aluminum. The
metal hydride and aluminum in aluminum based hydrogen storage composite fuel could effectively improve the energy release ef-
ficiency and rate of boron, resulting in increasing the total energy of the explosive in underwater explosion.

Key words: aluminum based hydrogen storage composite;chimeric assembly;underwater explosive; metal hydride
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