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Simulation Study on Dynamic Response of Slapper Detonator Energy Exchange Element under High
Current Environment
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(1. Institute of Chemical Materials, Chinese Academy of Engineering Physics, Mianyang, 621999; 2. Measurement and
Testing Center of China Academy of Engineering Physics, Mianyang, 621999; 3. Laser Fusion Center, Chinese Academy
of Engineering Physics, Mianyang, 621999)

Abstract: In order to study the influence of strong current environment on the energy exchange element of the slapper
detonator in the projectile, 30 kA double exponential function waveform pulse current was used to simulate the current injection
after the projectile was hit by lightning. The induced current in the slapper detonator and the temperature response of the bridge
foil at different positions of the projectile and under different injection current pulse width were simulated. The results show that
with the injection current pulse width decreases from 1.0 ps to 0.1 ps, the amplitude of induced current decreases from hundreds of
amperes to less than 10 amperes; And as the position of the slapper detonator gradually moves away from the current injection
position, the amplitude of the induced current increases slowly. Under pulse width of 2.0 ps injection current, the highest
temperature of the bridge foil reaches the atmospheric boiling point of copper, which causes irreversible damage to the bridge foil,
while the injection current with pulse width of 1.0 ps or less will hardly affect the bridge foil.
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Fig.1 Schematic diagram of simulation model and injection
current waveform
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Fig.2 Electric explosion bridge foil and grid of simulation
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Fig3 Flow chart of electric explosion simulation
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Fig5 Total induced current in 1# slapper detonator under
different pulse width injection current of 30 kA
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Fig.6 Equivalent signal analysis
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Fig.8 Maximum temperature rise curve of bridge foil in
slapper detonators at different positions
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