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Abstract

For DC-18GHz broadband electrical and magnetic shielding coatings, the electromagnetic studio
and microwave studio modules in CST simulation software are used to simulate the shielding per-
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formance. The electrical and magnetic shielding analysis models of DC~10 kHz, 100 kHz~50 MHz,
1~18 GHz are respectively constructed to analyze the influence laws of materials such as magnetic
permeability, electrical conductivity and thickness on the shielding performance. The results
show that the shielding performance of the material has no influence on the conductivity of the
material in the magnetic field of DC~10 kHz, but is determined by the permeability and thickness
of the material, and presents a quasi-proportional upward trend; The shielding performance of
the material is determined by the conductivity, permeability and thickness of the material in the
electromagnetic field of 100 kHz to 50 MHz, and it tends to rise with the increase of the conductiv-
ity, permeability and thickness; In the electromagnetic field from 1 GHz to 18 GHz, the shielding
performance of the material is basically not influenced by the magnetic permeability and thick-
ness of the material. It is determined by the conductivity, and tends to increase as the conductivity
increases.

Keywords

Wide Frequency Range, Electromagnetic Shielding, Coating, Simulation Design

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

BE& 5G . FEIE. mEA TR R, ARG, ST ER R T ARSI T e A A
F, Mg R e RS TGRS E AN S, . BEREEAE S 5] R 0 A RS & r R A
2, ARG Y e BEEMR 2 T IEL] [2] [3]. A TAENHF, . BERRGREMEA
ST &EMELEE ST ER/NERSE, (ENEE RS Y N R E ARG U A8 3 T T iz N
R JE[4] [5]-

& 435 PR B W R 2 AR DL FL 3% BE e 2R K S 30 FL i s S, DN T s 1) LA L A U8 £ i >R S B0 FRL G
BRI BCR, PRMAE I CASR & 5 B RO B 2 H AR, TN T RE3% FHPT 2 5/ B (DC~10 kHz). i 47(100
kHz~50 MHz) L. iz Beiift sl . ik, BATEM(DC~18 GHz). i 5r Ak, BB A0 S RRAE i 284 vl |
WP R EM RO R T 5G IR, Hi—ANEBk. B AE IR 2 4 B4 1 FRLRE B 3 Ml R Wit B
M

AR CST A7 B AT il TAE 2 ik TAE s BB [6] 7 A T 3 Fle. bR i s i 117 B A
HET, TR EAEHE DC~18 GHz SBLa [ Py, FL T a3 AR Sl e R J5 R %o 3 284 5 A P B i J 2
PRI M PERE ISR, 1520 T WrHR SR, A 24 58 A0 F E B Wik E M R BT . AR T R0
RS

2. TITIREY
2.1, REEE TR ESL

1) H#i(DC~10 kH2)WiZ R MR K4 GB/T 30140-2013 (HEMEAEHE B MK SR 5 i
BAREII B T7v8) A, RIEAR AN 7%, KA Helmholtz 2B 18|57 BN AR, BERI gt anls 1
FioR:

DOI: 10.12677/ms.2022.129095 854 PR R


https://doi.org/10.12677/ms.2022.129095
http://creativecommons.org/licenses/by/4.0/

H
i
4

Figure 1. Structure of Helmholtz coil model
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Figure 2. Structure of small loop antenna method model
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Figure 3. Structure of horn antenna method model
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Figure 4. The relationship between shielding effectiveness and magnetic permeability of materials in 10 kHz magnetic field
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Figure 5. The relationship between shielding effectiveness and electrical conductivity of materials in 10 kHz magnetic field
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Figure 6. The relationship between shielding effectiveness and thickness of materials in 10 kHz magnetic field
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Figure 7. The relationship between shielding effectiveness and magnetic permeability of materials in 100 kHz~50 MHz

electric and magnetic field
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Figure 8. The relationship between shielding effectiveness and electrical conductivity of materials in 100 kHz~50 MHz

electric and magnetic field
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Figure 9. The relationship between shielding effectiveness and thickness of materials in 100 kHz~50 MHz electric and
magnetic field
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Figure 10. The relationship between shielding effectiveness and magnetic permeability of materials in 1~18 GHz electro-
magnetic field

10. 1~18 GHz FBRHIAIME T AR S 1 SR RH R X FR

2) 1~18 GHz HLfIZ3AET N, MR LR 5 BEAN R 5¢ &
ik 11 fros, A£ 1~18 GHz HUBIZ3AEET . ARG AR T 2R A3 KT T &

DOI: 10.12677/ms.2022.129095

859

PR


https://doi.org/10.12677/ms.2022.129095

FES S (2GH2)
S~

R Y (8GHz)
/

61 62

56

i / B 57
by / ——p=200, M s2 ——p=200,
fe 46 / D=1mm fie / D=1mm
d . 47
B /
36 ; ; . s 42 . . . ‘
2000 4000 6000 8000 10000 2000 4000 6000 8000 10000
o (S/m) o (S/m)
PR ERS (18GHz)
44 -
i /
@ 39
i ——u=200,
fie D=1mm
d 34
B /
29 ‘

6000 8000 10000

o (S/m)

2000 4000

Figure 11. The relationship between shielding effectiveness and electrical conductivity of materials in 1~18 GHz electro-
magnetic field
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Figure 12. The relationship between shielding effectiveness and thickness of materials in 1~18 GHz electromagnetic field
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Figure 13. Principle of the magnetic shielding and equivalent magnetic circuit analysis method
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Figure 14. Regular pattern of the permeability changes with frequency
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Figure 15. Shielding principle of the eddy current effect
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Figure 16. Shielding principle of the medium and high electromagnetism
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