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Coupling effects of open-ended metal enclosure induced by

powerful electromagnetic pulse

CHEN Zongsheng, LI Zhigang
(State Key Laboratory of Pulsed Power Laser Technology, National University of Defense Technology, Hefei 230037, China )

Abstract; In order to investigate the influence of an opening in a metal cavity on the destruction efficiency of HEMP ( high-amplitude

electromagnetic pulse) and HPM (high power microwave ) , the model of electromagnetic pulse coupling into an open-ended metal enclosure was

built with the help of CST software. Based on the model, the influences of the location, size and length-to-width ratio of the aperture on coupling

effects of HEMP and HPM were researched. As for HEMP, the location, size and length-to-width ratio of the aperture can exert great influence on

the coupling effect, so the destruction efficiency of HEMP can be weakened by reasonable controls of these factors. As for HPM, its coupling effect

is obviously stronger than that of HEMP under the same conditions. After the aperture reaches a certain size, its size and length-to-width ratio have

few influences on the coupling effect of HPM, and only the location of the aperture has a great influence. The coupling effect is the weakest when

the plane of the opening is in parallel with the incident direction of HPM, but the energy coupled into the cavity can easily reach the electromagnetic

damage level of many electronic components.
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Fig. 1  Coupling model induced by powerful
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Fig.5 Coupled signals measured by the electric field probes
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Tab.1 Typical parameters of the coupled signals measured by the electric field probes

e MU BRI/ (V/m)  SEETRE /(W em®)  EEERAE/ ()/em®)
Middle probe 2.2x10° 102.7 1.03x107°
AO probe 1.27 x 10° 35.3 3.53x10°°
HEMP
BO probe 2.7 x10* 10.7 1.07 x107¢
CO probe 3.05 x 10" 14.4 1.44x107¢
Middle probe 2.2 x10° 2.42 x10° 2.42x1072
A0 probe 2.0x10° 5.7 x10* 5.7x107°
HPM
BO probe 2.9 x10° 1.45 x10° 1.45 %1072
CO probe 4.0x10° 8.18 x 10° 8.18 x107?

K2 TRAFAOCEZHGTHRAESHIESH

Tab.2 Typical parameters of the coupled signals with different locations of the aperture

R 2 x T y I z V-1

HEMP ST ER B AR/ (W/ em) 1.49 0.48 14.40
BAER%E/(J/cm’) 1.49 x1077 4.79x107* 1.44 x10°°
HPM S ER B RE/ (W em) 1.67 x10* 1.84 x10° 8.19 x10°
BAERE®E/ (J/em®) 1.67 x107° 1.84x107* 8.18 x10 72
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Tab.3 Typical parameters of the coupled signals with different sizes of the aperture

S5 d =50 d =100 d =200 d =300 d =400

SRR/ (W/ em”) 0.022 1.28 14. 40 35.83 63.90
HEMP MAERHE/ (J/em®) 2.18x107° 1.28x1077 1.44x10°° 3.58x107° 6.39x10°°
SERTh SR/ (W em®) 2,11 x10°  1.21x10°  8.19x10°  7.97x10°  7.62 x10°
e MBI/ ()/em®) 2.1x107  1.2x107* 8.18x107°> 7.92x107> 7.6x107*
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Tab.4 Typical parameters of the coupled signals with different length-width ratios of the aperture

S8 L =50 L =100 L =200 L, =400 L, =800
ST R B/ (W/ em? ) 51.6 24.8 14.4 4.3 0.3
HEMP
MR EE AR/ (J/cm®) 5.2x107°  2.6x107° 1.4x10°° 4.3x1077 3.0x10°°
SRR/ (W em?) 7.6 x10° 6.1x10° 8.2x10° 5.8 x10° 6.0x10°
HPM
MEEEERE/(]/em?) 7.7x107%  6.2x1072  8.2x107* 5.8x107* 6.2x107?
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