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Table 1 Parameters of the useful additive materials in the fuel
additive materials  p/kg + m ~? Q,/MJ - kg™! Q,/MJ + dm ~? T,/C T,/C r,./C T,,/%C
Be 1840 66.5 122.5 1284 2484 -2970 2557 3787 -4260
B 2220 59.3 131.6 2130 3667 455 1860 - 2043
Al 2700 31.1 83.9 660 2477 2047 2980
Mg 1740 24.7 43.0 650 1112 2807 3260 - 3580

Note: T, ,melting point of the elements; T, ,boiling point of the elements; T, ,melting point of the oxide; T, ,boiling point of the oxide; Q, ,theoretical

combustion heats; Q, ,theoretical combustion heats by unit volume.
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Fig.1 SEM photograph of aluminum flakes
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Fig. 2 Microstructure of fuel particle in mixture
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Fig.3 Distribution of the aluminum particle size
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Fig.4 Curves of the fuel’s initial compatibility
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Table 2 Theoretical combustion heats and enthalpy of fuel

AH/MJ - kg™'  Q/MJ- kg™ Q,/MJ - dm™*

1.55 14.82 16.11 24.4

p/g cm ~?

Note: AH,theoretical enthalpy; Q, ,theoretical combustion heats; Q,,

theoretical combustion heats by unit volume.
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Table 3 Experimental combustion heats in different conditions

. . - oxygen air argon
experiment condition (0.5 MPa) (0.5 MPa) (1.0 MPa)
releasing heat/MJ + kg ™' 16.87 5.946 4.606
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Fig.5 SEM photograph of residue after fuel fired
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Table 4 Results of the fuel’s sensitivity and comparison

with TNT & RDX

TNTL3]

8%
(10 kg,25 cm)

RDX!'?)

32%
(10 kg,25 cm)

test item  thermobaric explosive
0%
(10 kg,25 em)

impact
sensitivity

friction

0% 8% -16% 4% -6%

sensitivity

shooting NDD NDD Y

sensitivity

spark 7kV, 0.22 uF / /

sensitivity

Note: NDD denotes neither deflagration nor detonation.
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Fig.5 Results of anti-impact test of fuels

impact velocity shot target acceleration

/m-s”! materials materials /10> m - s 2 result
245 polythene Q235 2.48 safe
287 polythene Q235 3.3 safe
281 polythene polythen 4.7 safe
330 polythene polythen >6.0 safe
315 Al Q235 >6.0 safe
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Fig. 7 High-speed photographs of the fireball
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Fig. 9 High-speed photographs of the shockwave enlarged locally
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Table 6 Overpressure peak with distance in the test
R/m 2.0 4.0 6.0 8.0
Ap/MPa 0.4795 0.1245 0.0561 0.0337
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Table 7 Ratio power and energy releasing efficiency of the fuel

p/kg + m ™3 q, q. E
1.50 4.00 1.556 39%
4 & it
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Mechanical Behavior and Constitutive Model of Pressed Aluminized Explosive

CHEN Rong, LU Fang-yun, LIN Yu-liang, WANG Rui-feng
( Department of Applied Physics, Institute of Science, NUDT, Changsha 410073, China)

Abstract: Compressive behaviors of a pressed aluminized explosive with different densities (1.5,1.6,1.7 g + cm ) were investigated
experimentally by split Hopkinson pressure bars ( SHPB) and hydraulic testing machine at different strain-rates ( ranged from
0.008 s ' 10 800 s~") respectively. Nonlinear stress-strain curves at different strain rates were obtained. The results show that the
mechanical behaviors of the aluminized explosive is obviously rate-dependent, and the corresponding failure stresses become higher if
the original density or loading strain rates rise. A constitutive relation was established base on the experimental curves.

Key words: solid mechanics; aluminized explosive; constitutive model; strain rate effect
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Characteristic of the Thermobaric Explosive Contained Aluminum Powders

PEI Ming-jing'*, MAO Gen-wang', HU Hua-quan®, CHEN Li-giang®
(1. Northwest Polly University, Xi'an 710072, China; 2. Northwest Institute of Nuclear Technology, Xi'an 710024, China)

Abstract: A thermobaric explosive containing aluminum powder shaped flake and many physic-chemical parameters’ testing courses
of the fuel were mainly introduced. The energy contained in fuel was calculated,the energy releasing efficiency of fuel was tested in
different environment,and the fireball’s expanding characteristic and shockwave's removing process were studied. The results show
that the fuel’s energy density is 16. 11 MJ - kg ™' theoretically, about 4 times of TNT-equivalency. The energy releasing rate of the
aluminum flakes in the fuel is fast, and the released energy enhances the shockwave immediately when the shockwave is born and
spreads. The fuel is safe in using and depositing. The capacity of the fuel’s anti-loading is identified well after impact test and
shooting test in large caliber fire-guns, and also show that the fuel is safe under the overload by 1.7 x 10° m « s *. The fuel’s

stability is adopt to the large caliber fire-guns’ shooting condition.

Key words: applied chemistry; thermobaric fuel; explosion; aluminum flake
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High-speed Liquid Jet Driven by Burned Gas of Gas Generating Compositions

ZHAO Lin-shuang, DU Zhi-ming

( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: A new spray device is presented in the paper. Its power source is burned gas produced by combustion of gas generation
compositions. High-speed photography was used in the experiments. Atomization processes of spiral jet spray nozzles is studied
under five different charge quantities (30 g,40 g,50 g,70 g,90 g) of gas generator. Experimental results show, the atomizing effect
of jet can be improved with increasing charge quantity of the main propellant grains. When charge quantity of gas generator is more
than 50 g,the atomizing effect of jet is preferable.

Key words: fluid mechanics; gas generator; spiral jet spray nozzle; high-speed photography



