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Fig.1 Hot bridge wire EED model (r, is the diameter of the
bridge wire, r, is the radial distance from the centre of the
bridge wire to the reagent boundary, L is the length of the

bridge wire and AL is the axial width of the research object)
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Table 1 Material properties of the bridge wire 6J20 and re-
agent

properties bridge wire 6J20"%] reagent >’
ry/ wm 5 -
A/W-m™C™ - 0.88
p/kg:m™ 8300 1468
c/J)-kg'-Cc! 460 1023
o/Sm™ 9.26x10° -

a/C 150%x107™° -
Q/J)kg™! - 6.90%10°
E/R/K - 9600
Als - 1x10°

Note: r, is the radius of the bridge wire. A is the thermal conductivity of the
reagent. p is for density. c is for specific heat capacity. o is the bridge
wire conductivity. a is the temperature coefficient of the bridge wire
resistance. Q is the combustion heat per unit mass of the reagent. E is
the activation energy of the reagent. R" is the universal gas constant. A

is the frequency factor.
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Fig.5 Flow chart for the simulation of the critical ignition

current
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Table 2 Numerical results of the critical ignition current un-

der single pulse excitation with different pulse widths

t./ns IL/A t./ms I/A t./ms L/A
40 20.4689 1.00 4.1090 0.50 0.3103
100 13.0143 1.50 3.3587 1.00 0.2658
200 9.1827 2.00 2.9142 5.00 0.2030
300 7.4939 5.00 1.8610 10.0 0.1889
400 6.4812 7.00 1.5831 20.0 0.1831
500 5.8046 10.0 1.3368 24.43 0.1826
600 5.2996 30.0 0.8136 30.0 0.1826
700 4.9075 50.0 0.6574 40.0 0.1826
800 4.5916 100 0.5044 100.0 0.1826
900 4.3277 300 0.3548
Note: [ is the critical ignition current. t is the pulse width.
10'F @
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Fig.6 Data points and fitted curve of critical ignition current

versus pulse width
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NG TR LR ISR T INS4040 M K A 2% 1 R
22 2HL T b 78 Tk b 3 T I B & L R E AT TR
5 3, 25 R R WAL MR Ry 12.5 Hz, Ik %8 h 50
ns {4 ik v B R, H 50% & K A 1250 V, AR '
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Table 3 Numerical results of the critical ignition current un-

der pulse train excitation with different repetition periods

T./ms LA

40 ns 400 ns 900 ns
5 20.4689 6.4812 4.3277
2 20.4689 6.4812 4.3277
1.6 20.4689 6.4812 4.3277
1.5 20.4689 6.4812 4.3277
1.4 20.4689 6.4812 4.3277
1.25 20.3152 6.4230 4.2902
1 19.8653 6.3747 4.2496
0.8 19.6806 6.2643 4.1803
0.5 18.0041 5.7795 3.8484
0.3 15.0632 4.7732 3.1790
0.1 8.9945 2.8638 1.9076
0.01 2.8800 0.9111 0.6069

Note: T is the repetition period of the pulse train, /, is the critical ignition

current.
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Analysis on Ignition Law of Hot Bridge Wire Electro Explosive Device Under Pulse Current Excitation

LYU Xu-xu, WEI Guang-hui, DU Xue, LU Xin-fu, SUN Jiang-ning
(National Key Laboratory of Electromagnetic Environment Effects , Army Engineering University of PLA Shijiazhuang Campus, Shijiazhuang 050003, China)

Abstract: To study the safety of pulse excitation of hot bridge wire EED, we established a numerical model for the temperature
rise of the hot bridge wire EED, and the ignition criterion of hot bridge wire EED was obtained. Based on the above, we designed
the calculation procedure for the critical ignition current of the hot bridge wire EED and revealed the influence of single pulse
and pulse train current excitation parameters on the critical ignition current of hot bridge wire EED. The results showed that under
single pulse excitation and when the pulse width was less than 5 ps, the ignition energy of the hot bridge wire EED was fixed,
which suggested that the bridge wire-reagent system was in an adiabatic state. So the ignition state was related to the energy in-
put to the bridge wire. However, when the pulse width was greater than 15 ms, the critical ignition current of the hot bridge
wire EED was fixed. So the ignition state was related to the electric power of the bridge wire. Another difference was that under
narrow pulse train current excitation, the time constant of the curve for critical ignition current with repetition period was inde-
pendent of the pulse width. Furthermore, when the repetition period was greater than 1.25 ms, the bridge wire-reagent system
exhibited no thermal accumulation effect, and the critical ignition current was the same as the single pulse current excitation.
However, when the repetition period was lower than 1.25 ms, the bridge wire-reagent system exhibited the thermal accumula-
tion effect, which resulted in rapid decrease of the critical ignition current as the repetition period decreased.

Key words: hot bridge wire;electro explosive device;numerical model;pulse excitation;thermal accumulation effect
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