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Electromagnetic characteristics influence caused by
wire cage replacing hollow conductor cylinder in hybrid simulator

Du Lihang, Gao Cheng, Zhang Qi, Chen Hailin, Yin Qin
(National Key Laboratory on Electromagnetic Environmental Effects and Electro-optical Engineering ,

Army Engineering University of PLA, Nanjing 210007, China)

Abstract: The focus of this paper is the electromagnetic characteristics of cylindrical wire grid cage, an e-
quivalent substitute for a hollow conductor cylinder. First of all, the equivalent radius is derived based on the
conformal transformation and the equivalent electromagnetic field theory, respectively. Then, the electromag-
netic simulation software CST is used to simulate the influence of the density and thickness of the metal wire
grid on the risetime, pulse width and peak value of the electric field in the test area. Further, the electric field
distributions of the cylindrical wire cage and the hollow conductor cylinder are compared. The results show that
the cage structure can completely replace the hollow conductor cylinder and verify the rationality of the equiva-
lent radius theory.
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Fig. 2 Schematic drawing of cylindrical wire cage
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Fig. 3 Influence of number of wires on waveform of electric field
P 3 Mg U X b 55 DT 19 B

3.2 MET&MEERMNBHERT

LM AR S 18, MRl S B TR rp & Y R 2B AR 43 B @ =0. 001 m, 0.002 m, 0.005
m A 0. 010 m B, 353 W A5 (3, 3, 3B I WA 4 () iR, BRI (E N 71, 944 kV/m % i % 5|
67.682 kV/mzZ A, H AP IE S B 25 A K B Wi A5 (15, 3, BB IR A 4(b) Bis ., it ke i 1g
{B L THE R 2 K FE BRI A AR — 3. FT LA S 4508 78— 3 1Bl P AP 1) A 2 428 5k 4 55 Hl 3 1) 2 3 %
AEMARBOR . %I TR SRR W% S 78 o R 48 05 (i, R A2 1% B @ =0. 001 m.,

754 30-
——a=0.001 m| a=0.001 m
a=0.002 m >»d T a=0.002 m
60 a=0.005 m| a=0.005 m|
-———-a=0.010 m| -——a=0.010m
20+
—E 454 \ g 15 i
Z \ Z 1o ‘
=il U0k
A L W
151 | b/ x Iy " .\
R " \\ S
01~ W ——— -5 W
0 100 200 300 400 500 0 100 200 300 400 500
t/ns t/ns
(a) near field waveform (b) far field waveform

Fig. 4 Influence of wire radius on waveform of electric field
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Fig. 7 Electric field distribution in the 2=6 m plane
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