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Fig. 1 Top view of pressure points in the cook-off system Fig.2 Schematic diagram of fast cook-off
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Fig. 4 Temperature-time history curves
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Fig. 5 During-response condition of two types of cook-off bombs
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(a) Fragment debris of the Type I cook-off bomb (b) Fragment debris of the Type Il cook-off bomb (defect)
&6 PUBLSHmE L AR
Fig. 6 Post-response condition of two types of cook-off bombs
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855.56 - 855.56
733.33 - 733.33
611.11 611.11
488.89 488.89
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244.44 244.44
122.22 122.22
0 0
(a) Temperature in axial section (b) Temperature in radial section
10 b KR TR BE = ]
Fig. 10 Temperature of the cross-section of pool fire
=2 MRS H
Table 2 Physical parameters of the material
Material p/(kg'm™) C/(J-kg K™ A(W-m K™
Steel 7 850 480 43
Charge 1 809 1012 0.49
Air 1.225 1004 0.024 2
=3 RNhESH
Table 3 Reaction kinetic parameters of explosives
E/(J-mol™) Als™ 0/(J-kg™) R/(J-mol K™
115820 2.030x10" 2.293x10° 8.314
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Fig. 12 Temperature contour map of the charge surface Fig. 13 Temperature contour map of the propellant surface
at different times (Type I cook-off bomb) at the moment of ignition (Type I cook-off bomb)
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Fig. 14 Temperature-time curves of gauging points Fig. 15 Temperature contour map of the propellant surface
in flame of type Il cook-off bomb at the moment of ignition (Type Il cook-off bomb)
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(a) Cross-section at the defect (b) Defect and charge cross-section
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Fig. 16 Temperature contour map at the defect and propellant cross-section before ignition
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Effect of Charge Defects on the Fast Cook-off Response Characteristics
of Cast PBX Explosive Charge

LIANG Mingyang', ZHI Xiaoqi', YU Yongli’, XIAO You’

(1. School of Electromechanical Engineering, North University of China, Taiyuan 030051, Shanxi, China,
2. Jilin Jiangji Machine Special Industry, Ltd., Jilin 132021, Jilin, China,
3. Department of Intelligent Manufacturing, Automation Research Institute, Ltd.,

China South Industries Group Corporation, Mianyang 621000, Sichuan, China)

Abstract: To study the effect of explosive charge defects on fast cook-off response characteristics, fast

cook-off tests were conducted on type 1 cook-off bomb (with defect-free charges) and type II cook-off

bomb (with defective charges). The results showed that the response time of type II cook-off bomb (128 s)

is shorter than that of type I cook-off bomb (132 s), and the maximum shock wave overpressure at 5 m
(62.7 kPa) is higher than that of type I cook-off bomb (12.5 kPa). This indicates that the combustion of the
type Il cook-off bomb was more intense than the defect-free type I cook-off bomb after ignition, although

both of them exhibit the same response level of burning reaction. Furthermore, a coupled computational

model of pool fire and cook-off specimen was established to simulate the heating of the specimen in the

flame using Fluent software. It is found that the closer the defect is to the charge surface, the higher local

temperature at the defect, but it does not significantly affect the response time of explosive charges.

Keywords: fast cook-off; pool fire simulation; charge defects; defect position
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