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Fig. 1 Schematic device to test frequency and sensitivity of fuze Fig. 2 Schematic circuit to test current and voltage of fuze
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Fig. 3 Front wave and whole wave(0. 25 ;1s/100 ps)simulated in the GTEM cell
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Table 1 Radiation effect of simulated first lightning E-field on radio fuse in storage state

. . current/mA demodulation voltage/V frequency/GHz explosion condition/cm
experimental condition
before after before after before after before after
120 kV/m parallel 30.6+2.2 30.5+2.0 2.84+1.3 2.8+1.3 normal normal 35.0+13.2 35.3+12.8
120 kV/m upright 30.84+1.7 30.5+2.4 2.84+1.3 2.8+1.8 normal normal 34.94+12.9 35.0+13.2
240 kV/m parallel 30.64+2.2 30.942.2 2.8%+1.3 3.1+1.0 normal normal  35.0413.1 37.4410.6
240 kV/m upright 30.7%£2.5 30.5%£2.1 3.2%1.0 3.1£1.0 normal normal  36.2410.9 35.8410.6
300 kV/m parallel 30.5+2.1 30.6+1.9 3.1%+1.0 3.1%1.0 normal normal 35.8+10.6 35.8410.1
300 kV/m upright 30.6+£1.9 31.2%£2.0 3.2£0.9 3.2£0.9 normal normal  35.8410.1 35.9410.3
2 ( 20)
Table 2 Radiation effect of simulated subsequent lightning E-field on radio fuse in storage state
. o current/mA demodulation voltage/V frequency/GHz explosion condition/cm
experimental condition
before after before after before after before after

120 kV/m parallel 29.3+1.9 29.6+2.0 3.1+1.2 3.2+1.1 normal normal 37.7£15.0 37.7+14.4
120 kV/m upright  29.9%+1.6 30.1%£2.6 3.2%+1.1 3.24+1.1 normal normal  37.7414.4 37.7£14.3
200 kV/m parallel 30.1+1.6 30.2+1.7 3.1+1.2 3.241.0 normal normal 37.94+14.3 37.7+14.
200 kV/m upright  30.3+1.7 30.8+1.6 3.2+1.0 3.2%1.0  normal normal  37.9+14.2 38.3+14.1

(93]
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Table 3 Experimental condition of three disabled radio fuses after E-field radiation

) o current/mA demodulation voltage/V frequency/GHz explosion condition/cm
experlmenlal condition
before after before after before after before after
first lightning 27.0 25.0 0.1 0.1 normal normal 5 disable
240 kV/m, parallel 32.0 32.0 0.1 0.1 normal normal 18 disable
subsequent lightning
28.6 13.9 2.8 14. 8 normal 0 45 disable
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Fig. 4 Voltage waveform in the detecting loop Fig. 5 Simulated lightning magnetic field waveform
4 5
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Table 4 Radiation effect of simulated lightning M-field on radio fuse in storage state
H/(A 1y current/mA demodulation voltage/V frequency/GHz explosion condition/cm
*m
before after before after before after before after
1 000 31.4+1.2 31.5%1.5 3.4+1.2 3.4%1.4 normal normal 42.8+17.9 42.7+17.9
2 000 31.74+1.3 31.8%1.3 3.4+£1.4 3.4+1.4 normal normal 42.84+18.0 42.84+18.0
3 000 31.2£1.0 31.3%1.0 3.1+1.3 3.1+1.2 normal normal 38.84+16.8 38.9+16.9
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Effect of lightning electromagnetic environment on radio fuze

CHEN Ya-zhou, WEI Guang-hui, LIU Shang-he
(Research Institute of Electrostatic and Electromagnetic Protection ,

Ordinance Engineering College , Shijiazhuang 050003, China)

Abstract: Lightning electromagnetic pulse field (LEMP) was simulated to study its effect on naked radio fuze. The voltage
wave from MARX generator was injected into GTEM cell to simulate the electric field of LEMP, and the pulse current wave from
lightning surge generator was injected into loop to simulate the magnetic field in the loop. Some radio fuze was chosen as samples
to test its deposited security in strong LEMP environment. The experimental results show that in severe condition the lightning e-
lectric field can attaint the high frequency groupware and might disable the fuze to produce detecting signal. The lightning electric
field can destroy the demodulation circuitry and cause the demodulation voltage out of gear. The lightning magnetic field has no
evident effect on the fuze.
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