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Fig.1 Schematic of geometry of TNT cook-off
1—screwcap, 2—heater, 3—TNT explosive,

4—monitored position, 5—steel cylinder
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Table 1 Parameters of materials

materials density thermal capacity thermal conductivity viscosity melting heat
/kg + m ™} /] kg™t KT /Wem™"-K! kg m ™' es7! /] - kg™!
TNT(s) 1510 1611 0.4 - 98450
TNT(1) 1510 —0.0021 7" 1611 0.35 0.0022
steel 8030 502.48 51 - -

Note: 1) According to the Reference[ 8 ] ,the density of liquid TNT,a function of the temperature, is validated by repetitious calculations.
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Table 2 Chemical kinetics parameters of TNT

reaction step E/KJ + mol ! Z/s™! Q/kJ - kg™!
A—B 184.8 1.586E15 - 126
B—C 160.0 1.957E12 340
C—D 127.1 2.39E11 340
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Numerical Simulation of Cook-off about Phase Transition of Explosive

CHEN Lang, WANG Pei,

FENG Chang-gen

( State Key Laboratory of Explosion Science and Technology, Betjing Institute of Technology, Beijing100081, China)

Abstract; Burning or detonation reaction occurs after phase transition during cook-off for of low-melting point solid explosives. A

thermal reaction model of explosive was established according to TNT cook-off test. Besides heat conduction, self-decomposing reac-

tion, the phase transition and heat convection of liquid explosive were considered. The calculation was conducted to model the TNT
cook-off by CFD software ( Fluent). The ignition time (4150 s) and ignition temperature (226 °C ) are achieved. Comparing the
calculated results with the measured, the calculation model and relevant parameters of TNT were validated. The phase transition and

",0.05 K+ s " and 3.3 K - h™' heating rate. Results

show that phase transition occurs from the surface to the exterior of explosive. The unmelted explosive sinks in melted explosive

temperature distribution in explosive were respectively analyzed at 0.3 K + s~

because of the pull of gravity. The heat energy is needed for melting explosive. So the explosive temperature rises slowly. After all
explosives have been melted,the temperature rises rapidly due to the convection. There is a little difference in temperature of liquid
TNT because of heat conduction and convection. The ignition temperature , ignition time and ignition position of explosive are affected
by phase transition of explosive.

Key words: explosion mechanics; explosive; cook-off; phase transition; TNT; numerical simulation



