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a. the schematic diagram of the Cook-off test system and device
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Fig.1 Cook-off test system and device
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Table 1 Thermal property of the major fuze materials''”™""’
component p/ kg-m" CV/J-kg” KA/ Wem K
JHX-1 1700 2570 0.2

Steel 7850 480 43
Polyurethane 350 2380 0.021

Al 2710 904 236

Cu 8960 24.44 401

Note: p is density; C, is specific heat;A is thermal conductivity.
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Table 2 Non-reactive state equation parameters of the boost-
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Table 3 State equation parameters of reaction products of

the booster explosive

A B R

2 4

R

2
6.125 0.1395 2.5x107° 298 4.60 1.30
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Table 4 Equation parameters of ignition reaction rate of the

booster explosive

a /(100 GPa)™'-us™ F, P,/100 GPa c d y

0.60 100x107* 1.00x10™® 1.00 0.00 0.00
b /(100 GPa)™"-ps™ e g z Fre  Fomin
1.00 2.00 0.50 0.10 0.022 0.80
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Fig.7 Flow chart of numerical simulation of the whole process of fuze cook-off
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Fig. 8 Simulated temperature-time curve of the fuse shell under different operating conditions
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Fig.9 The location of the hot spot in the booster explosive
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Characterization of Output Pressure and Numerical Simulation Method for Typical Fuze Cook-off

CAO He', YU Wan-qgian®, XIAO You-cai', FAN Cheng-yan®’, WANG Zhi-jun', SUN Yi*
(1. College of Mechatronic Engineering , North University of China, Taiyuan 030051, China; 2. Xi'an Modern Control Technology Research Institute , China
North Industries Group Corporation, Xi'an 710065, Chinas; 3. Xi'an Institute of Electromechanical Information Technology, Xi'an 710065, China; 4.

Department of Astronautic Science and Mechanics, School of Astronautics Harbin Institute of Technology ; Harbin 150001, China)

Abstract: To enable comprehensive prediction of typical fuze cook-off processes and address the challenge of quantifying output
pressure, an advanced strain-gage pressure bar sensor was utilized for dynamic pressure acquisition during experimental investi-
gations. A comprehensive coupled numerical framework was developed, integrating heat transfer models, Arrhenius reaction ki-
netics, and ignition response mechanisms, to systematically analyze the cook-off behavior and generate detailed pressure pro-
files of booster explosives. The kinetic parameters, such as activation energy and pre-exponential factors, were inversely deter-
mined through the application of a Back Propagation (BP) neural network. Meanwhile, the state parameters that govern the igni-
tion reaction equation were optimized using a multi-island genetic algorithm. Coupled simulations utilizing ANSYS Fluent and
LS-DYNA within the Workbench platform were performed to numerically investigate the cook-off response under different heat-
ing rates. This approach enables comprehensive full-process characterization from thermal reaction to ignition. The results indi-
cate that slower heating rates shift the ignition zone toward the central region of the charge, thereby intensifying the severity of
the reaction.

Key words: fuze;cook-off experimental;pressure bar sensor;output pressure;numerical simulation
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