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Abstract

In this study, we propose a method to measure the shielding effectiveness of relatively small mesh specimens, which are smaller
than those typically used in free-space measurements, in S-band free space, where diffraction effects are significant, without using a
lens horn antenna. The proposed method involves placing an absorber panel between the transmitting and receiving antennas and apply-
ing a time-gating technique to the measured scattering parameters to determine the shielding effectiveness. First, the shielding effective-
ness was calculated by modeling the metal mesh specimen at the wire grid level, which was verified using FEKO simulation. We then
conducted shielding effectiveness measurements of metal mesh specimens A and B in an actual S-band free space. Subsequently, the
measured results are compared and validated against the results derived from the formulas and simulations. The differences among the
measured, formula-derived, and simulation results were all within 3 dB, confirming the validity of the proposed measurement method.
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Fig. 1. The mesh shape of mesh specimen.
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Fig. 2. Parameter settings for wire grid model.
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Fig. 3. Simulation environment.
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Table 1. The specification of metal mesh specimen.

Specimen Material a [mm] | o [mm] 7 [mm]
A Stainless steel| 2.64 2.14 0.25
B Stainless steel 141 1.01 0.2

765



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 35, no. 10, October. 2024.

60

[
=)

I
o

w
=]

[~
o

Shielding Effectiveness [dB]

Cah:ulatmnA

sennasnas SiMulation all

=)

Ca\culat\unﬁ
......... Simulation o

02 2I2 2‘4 2I6 2‘8 f;' 3I2 3;1 3I6 3I8 4
Frequency [GHz]

A 4 F4L o83 A Aledold 2 Huw

Fig. 4. Comparison of results using formulas and simulation.

Atolo] Hit . ak= 0.895 dBOIth AlH B -, 218

TE¢ Ad g AEGolios I AHa
Zpol= Hul 124 dBo|3, F A Abele] B QA+
0.526 dBe|t}. o] 2X £ AlEH oS o] & A

o Ao)E ol ga 49 AHEE AZHAh

. QB 58 2T U 24

2 i SU Sl w4 Al A adE 2
fraztlA S467] 918 43S FAsth FEFL
A EA4E Feegon, A FHOR e dTS
Zol7] fs) F5A Hds AZsAth FA 2o
T FFAY] A7 22 molH, 54 BEgel @
el Aol7k 35 em?l HAAE FEf o] s o] EAf el
AR AFE e FRolth FA A2 e
19 55 Fagth A sidel] 33 e ZAA
9 =YL ol Fol AVNA REF 2HAZ O

N A Afolo] SFAE S At 2o AlH F
% I

766

FA A9 94

The shape of absorber panel.
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Fig. 6. Free space measurement environment.
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Table 2. Free space measurement results on 3 GHz

Shielding effectiveness [dB]
Specimen | Measurement Calculation Simulation
A 32.75 31.10 30.27
B 43.25 43.39 42.96
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