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Fig. 1  Schematic of geometry of cook-off bomb
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Table 1 Parameters of materials
. thermal thermal reaction
. density i ..
materials Ik 3 capacity conductivity heat
E°M kg K /wem ' K™ /K- kg
GHL 1660 1330 0.454 7854000
steel 8030 502.48 16.27 -

Note : The composition of GHL is similar to PBXN-109 , some parameters

of GHL are obtained from Reference [ 10 - 13].
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Fig.3 Measured and calculated T-t curves of

point 1 at heating rate of 1 K + min ™'
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Fig.4 Temperature distribution on bomb section
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Fig.6  Temperature distribution on bomb section

at heating rate of 3 K + min ™' with different time
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Fig.8 T-t curves of the monitored points at different heating rates
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Table 2 Ignition temperature,ignition time of explosive and

shell temperature at igniting at different heating rates

heati
CamE 3 3K-h' 1K-min"' 3K-min~' 10K - min~!
rate
igoition 166574 12123.2 4151.4 1330.6
time/'s
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shell temperature 459 498 514 508

at igniting/K
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Reaction Rule for Explosive under Different Shape Warhead Impact in Steven Test

DAI Xiao-gan, SHEN Chun-ying, WEN Yu-shi, XIANG Yong
(Institute of Chemical Materials, CAEP, Mianyang 621900, China)

Abstract ; Steven test for PBX-2 explosive was made by using little blunt warhead, pin shape warhead and plane projectiles of
2.0 kg. The pressure change was measured by manganin pressure gauges and poly vinylidena fluoride ( PVDF) piezofilm stress
gauge. Ignition process was analyzed by high-speed motion pictures. The reaction overpressure of explosive was obtained by blast
pressure gauges. Reaction for explosive was analyzed under different shape warhead impacts in Steven test. The results show that
explosive reaction is more intensive because of strong shear band under plane impact in Steven test, and reaction degree for PBX-2
explosive is higher under plane warhead.

Key words: explosion mechanics; Steven test; explosive safety; impact sensitivity
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Numerical Simulation of Cook-off for Explosive at Different Heating Rates

WANG Pei, CHEN Lang, FENG Chang-gen

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

Abstract: A cook-off model of explosive was established to investigate the characteristics of explosive thermal reaction at different
heating rates. The numerical simulation was employed to model the cook-off process for GHL explosive at different heating rates by
computational fluid dynamics ( CFD) software. The decomposition reaction of explosive was described by Arrhenius-equation.
According to T-t curves of cook-off test at heating rate of 1 K - min~' the activation energy and frequency factor were confirmed.
The calculations were conducted to simulate the cook-off tests for GHL explosive at heating rates of 3.3 K + h™',1 K » min™",
3 K- min~" and 10 K - min "', respectively. The results show that the external heating rate has much influence on the ignition time
and ignition location. The ignition time of explosive decreases and ignition location removes from the interior to the edge of explosive
cylinder with increasing of the heating rate. The ignition temperature is slightly affected by the heating rate. The environment
temperature at igniting in slow cook-off test is lower than that in fast cook-off test.

Key words : physical chemistry; GHL explosive; cook-off; ignition; numerical simulation





