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Numerical Simulation of Ignition of Explosives in Spigot Test
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(State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: To investigate the ignition mechanism of explosives under impact, the node tie-breaking meth-
od combined with the thermo-elastic-plastic material constitution and chemical kinetics equations was
used to simulate ignition for explosives of PBX-2. The influence of mesh size on the explosive’s tempera-
ture rising was discussed. The explosive’s mechanical damage image in the spigot test and local tempera-
ture rising curve were obtained. The critical drop velocity of ignition was calculated. The results are con-
sistent with the experiment data better. It indicates that the approach can effectively describe the
explosive’s damage and ignition reaction under thermal-mechanical-chemical coupled effect.
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Fig.1 Sketch map of node tie-breaking of four elements
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Tab.1 Thermodynamic parameters of PBX-2"""’

p/(kg-m™3) k/(Wem™'-K™!) c,/(J-kg™' K1) A/1012 57! E/(J-mol™") 0/(J-kg™")

1. 844 x 10° 0. 302 1.02 x10° 4.78 1.439 x 10° 2.09 x 10°
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