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ABSTRACT: The work aims to ensure the safe and reliable operation of bridge wire electro-explosive devices(EEDs) in elec-
tromagnetic environments, reduce the risk of failure in different application scenarios, and explore their failure law. By combin-
ing antenna theory, transmission line theory, and circuit theory, the induced current distribution of 1 # bridge wire EED in
10 kHz-18 GHz was analyzed and calculated. Experimental research was conducted at sensitive frequencies to obtain the failure
probability distribution of this type of bridge wire EEDs with different electric field strengths. As the electromagnetic field
strength increased, the induced current of the bridge wire EED continued to increase, showing a linear increase pattern. When

the induced current exceeded 20% of the maximum firing current of the bridge wire EED, the product gradually failed, and the
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failure probability increased with the increase of the induced current. When the induced current exceeded 15% of the maximum

firing current of the bridge wire EED, the risk of safety increased gradually. The interface where the bridge wire EED failed in

the electromagnetic field was mainly concentrated on the bridge wire and the agent in contact with the bridge wire. The failure

modes included physical failure and chemical failure, respectively. It is feasible to use a resistance deviation of 10% as the fail-

ure criterion method. The impact of electromagnetic fields of different frequencies and intensities on the induced current of

bridge wires varies. Exploring the failure of bridge wire EEDs under sensitive frequency conditions is more instructive for prac-

tical applications.

KEY WORDS: electro-explosive devices; electromagnetic environment; coupling model; failure pattern; failure law; probabil-

ity of failure
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Tab.1 Structural parameters of 1#EED

CIDRTERT A 2 ZHE
s/mm 3.6
d/mm 0.6
Li/mm 25.6
L,/mm 9.8
D/mm 6.8
Wi 22 H A% /um 10
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Tab.2 Coupling relationship between external electromagnetic
environment and induction energy of EEDs
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Fig.6 Test configuration for electromagnetic field induced current testing of bridge wire electro-explosive devices
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Tab.4 Coupling relationship between external electromagnetic
environment and induction energy of EEDs

B S %%%%E/ AR BN LI
MHz (Vm) cm mA

10 35 26.33

20 35 52.66

1 200 30 35 78.99
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20 10 46.69

2 640 30 10 70.11
40 10 93.46

50 10 116.83

10 7 27.28
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3 980 30 7 81.82
40 7 109.16
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