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Simulation Study on Security of Bridge Wire Electric Explosive Device in Electro-
magnetic Environment
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Abstract: The method of equivalent aerial and load was used to calculate the induced current in the bridge of
bridge wire electric explosive device (EED) that caused by electromagnetic radiation. An example was used to
simulate the heat effect of induced current at the interfaces between wire and powder of EED. Simulation result

showed that the electromagnetic pulse of nuclear explosion usually does not cause explosion of EED, but the

continuous action of high power microwave weapons can cause explosion of EED.
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Fig. 1 Some kinds of antennas
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Fig. 2 Dipole antenna and quasi-static equivalent circuit

HPBRFOIKEN 20, REEBHEN a; A5T
EBHEPBYEBIZZ8N E,,B15 E: IREHNEKBN
0;Vs(ONFHEBBNRBE, ©F T RENTFIBE
EV.():;Z NAERRN. Z, AREBABR. Za
iR PYSE

Z"%juiC @Y)

AP.C, NRENEVNBSE, W T BINF K%,
C, T

L
C“_cZ“ ()

L. c=3X10* m/s;Z,=60[2In(2{/a)—2],

| 123
FUNEBEPRBE:
Vs()=V,(t)=E.(t)l.cos 0 (3)

AP ARGEIKE, WFBRF KK, L=
Lo MR, A EHEBERZ TRITE.

ZL
7.7, 4

WFAGNBWIZPIHN LRNEK 04,3 Z,
<1/(ouC) , AEIELITRE , HBRN

I, ()~E.(t)lwyC,cos 0 (5)
1.2 WRESEHNFNSBNERNOITE

BINAS AR AR B RE R AREBEEIE 3,

V(@) :El<d’>l

B3 B R& KSR K

Fig. 3 Loop antenna and equivalent circuit

SHBHEE N T ASRBR K A, TR
FREZ. BINIBEIRA S, FUBREN L, AHBRN
Z, BUPHZ H SWSKIBYREN 0, IS
BRRE BB RIFEBEN

V. (£)=p SH(t)cos (6)

NP =47 X10 "H/m , NEBRTE#HSEK,

BEREN«, KEN I SEMWERN r BIA
1S, a<r N ESMEEVBREA

L= [In(8r/a) 2] Q)

S MEBEE, I A E R -

V. (®)=jaou, SH(®)cos 0 -

Z,
JoL 1 2, (8)

YT A BV EB g K F Bﬁtﬁﬁfﬁzﬁg oy, 7>
oyl 89,8

VL(DAV ()= SH(1)cos 0 9
HOEEE HBAN:
L () =L5H (Dcos 0 (10)

2 FANENT miEs BRANNHLESEHE]

2.1 SZE%EBRIPX EED L BRI DT
—REEIENFB P2 52 T BB £ 89



{13 T PACKAGING ENGINEERING Vol. 32 No. 23 2011, 12

124 &
BEREZRIR
E(t)=E k(e “—e #) [@ED)

AP :E, NIZsR &k NIBIERE ;a, 3 NRIEKD
B EIBHESH, HP.a= 4.0X10" s ',=6X10°
s ',k=1.3,E,= 50 kV/m, EFANB .~ (2. 3+
0.5) ns, ¥ trwim=> (23£5) ns, ZBHHFDPEY
FRME o, G181 GHz, AIABIRFREHTHES
&
[ 1

_ _ L 11
Co=7- =1 <10 (12)

I (O~E,(DloyC,=E(t)=E k(e “—e *) -
lo,C, (13)
BARMHMENE 4,

3.0r
250 %
20}
15
210
0.5

0

WA

01 02 03 04 0506 07 08 09 10
A (x 107) /s

B4 ok o e SR M 22 1 08RO AL A Y O OB
Fig. 4 Waveform of induced currents in wire under

the action of electromagnetic pulse of nuclear explosion
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Fig 5 Time-temperaturecurve of bridgewire and explosive

interface under the action of radiation induced currents
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Fig 6 Time-temperature curve of bridge wire and

explosive interface under the action of DC of 5 A
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Fig. 7 Waveform of induced currents in wire under

the action of high power microwave weapons
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Fig. 8 Time-temperature curve of bridge wire and explosive

interface under the action of high power microwave weapons
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