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Analysis of the Electrostatic Hazards of Typical Bridge Wire Electro-Explosive Devices
YAO Hong-zhi'?, LI Rui!, ZHAO Tuan!, JI Xiang-fei!, REN Xiao-ming!
(1. Shaanxi Applied Physics and Chemistry Research Institute, Xi’an,710061; 2.School of Mechano-Electronic Engineering,
Xidian University, Xi’an, 710071)

Abstract : To carry out the electrostatic hazards analysis of typical bridge wire electro-explosive devices(EEDs), the
electrostatic discharge model of human body to electro-explosive devices was analyzed, the thermal response law of bridge wire
generated from pin to pin mode electrostatic discharge of EEDs was discussed through numerical calculation method, and the
electrostatic discharge threshold boundary of typical bridge wire EEDs was obtained by experiments. Meanwhile, using the
simplified structural model of EEDs and Ansoft Maxwell software, the distribution law of electrostatic field under the pin to case
mode of EEDs was simulated, and experimental research was also carried out to explore the electrostatic breakdown
characteristics of EEDs. In addition, the electrostatic discharge mechanism of typical EEDs under two hazard modes of pin to pin
and pin to case was proposed.
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Fig.1 Principle diagram of the human body electrostatic
discharge circuit
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Fig.2 Typical discharge current of human-EED model
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Fig.3 Simplified model of EED
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Fig.4 Electrostatic hazard model of EED
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Fig.5 Equivalent circuit diagram of ESD circuit
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Fig.6 Temperature variation of bridge wire for ESD under
pin to pin mode
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Tab.1 Test data of typical EED(pin to pin mode)
B kY ek Hreziiieaelkx 104

1 18.5 1 1.56
2 17.8 1 1.47
3 17.4 0 1.06
4 17.6 0 1.28
5 18.0 1 2.03
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Fig.7 Changes of bridge wire after electrostatic discharge
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Fig8 Simulation analysis model of EEDs under pin to case mode
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Fig.9 Electric field intensity distribution of EEDs under pin
to case mode
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Fig.10 Arc of ESD (pin to case mode)
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