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Fig.1 Schematic diagram of impact apparatus
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1—impact plunger, 2—guide sleeve, 3—base, 4—explosive
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Fig.2 Up impact plunger
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Fig.3 Down impact plunger
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Fig.4 Explosive piece
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Fig.5 Guide sleeve
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Fig.6 Integral sketch of finite element model
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Table 1 Parameters of steel
materials density/ -3 elastic modulus/GPa specific heat capacity thermal conductivity Poisson ratio
ensity/g + cm kgl - C! W oem e K s
steel 7.83 210 460 46 0.30

F2 Comp.BHEZERMARTFM¥ESH "

Table 2 Mechanical parameters of Comp. B explosive subjected to high strain rate

strain rate/s ' temperature/°C density/g - cm ~* elastic modulus/GPa yield stress/MPa Poisson ratio
3 24 1.68 4.10 60.0 0.38
%3 Comp.B ¥EZG N J1-pi A fE "
Table 3  Stress-strain values of Comp. B explosive'”’
strain stress/Pa strain stress/Pa
0.000E -03 0.100E +07 2.500E -03 1.100E +07
0.500E -03 0.300E +07 3.000E -03 1.400E +07
1.000E -03 0.500E +07 3.500E-03 1.600E +07
1.500E -03 0.700E +07 4.000E -03 1.900E +07
2.000E -03 0.900E +07 4.500E -03 2.100E +07

%4 Comp. B HEZimy i 5 8

Table 4 Thermal parameters of Comp. B explosive

specific heat capacity

thermal parameters J-kg - !

thermal conductivity
/Wem™ K™

heat generation rate

thermal expansion coefficient
P /W em™

Comp. B 1274 0.24

5.46E -05 1.18E +12
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Fig.7 Hot-spot distribution of explosive piece
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Fig.8 Stress distribution of explosive piece
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Fig.10 Temperature inflection point change curve
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Numerical Simulation of Drop Weight Impact Ignition on Composite Explosive

YUAN Jun-ming, LIU Yu-cun, CAO wen-jun

( Chemical Indusiry and Ecology Institute, North University of China, Taiyuan 030051, China)

Abstract: The ignition characteristics and the law of hot-spot formation on composite explosive subjected to drop weight impact were
investigated by using the coupled thermo-mechanical method, selecting the thermo-elastic-plastic material model from nonlinear
dynamics finite element software ANSYS/LS_DYNA  and simulating chemical exothermic reaction of explosive in the heat generation
rate and considering the exothermic reaction of composite explosive itself. The finite element model used to simulate impact
sensitivities was built by taking comp. B explosives as a caculation example. The results show that the numerical simulation method is
feasible to simulate the transient heat release and the fast rise of temperature in composite explosive. The high temperature hot-spot
in comp. B explosive is easily formed with the increment of up impact plunger velocity. When the velocity of up impact plunger is
5 m - s, the hot-spot temperature enhances,and at 0.7 ms the hot-spots close to or above the critical temperature are formed,and
ignition reaction occurs. The calculated results provide the theoretical foundations to judge the explosive impact ignition.

Key words: explosion mechanics; composite explosive; impact sensitivity; ignition; numerical simulation
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