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Fig.1 Electromagnetic parameters of flake CIP and flake FeSiAl
alloy: (a) permittivity and (b) permeability
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Fig.2 Metamaterial with two magnetic dielectric layers:

(@) structural unit and (b) section view
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Fig.3 Reflection curves of metamaterial with two magnetic

dielectric layers
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Fig.4 Reflection curves of metamaterial with different ring radii
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Fig.5 Reflection curves of metamaterial with different widths

AF, KRR FHAN[F FeSiAl A 2 B & hi=1, 1.25, 1.5,
1.75, 2 mm @M B G2, 5 bR Rk 2Rk
A2 JE AR N hy=1.5, 1.25, 1, 0.75, 0.5 mm,
WP 6 . AlLLE W, XU Z 5 B 5 RE X i
e e Re RE AR K, BEE FeSiAl /M52 & Y
T, AE A R VAT W A0 2 g Tl (IR AU A% By, R A i B R AR R
FEANAZ T g AR VAT U 30 VT ) v AT B, WS B R
Wk s, R T Je M S gk, 24 hy KT 1.25 mm
B, H T R A U TR B K, B SO . R Y
PG AY R 2 R FE 38 1.25 mm I A $5e KW i A 98
2.2 KSR

SN 53 AT I8 A L L FEE 5 OUREG A Joit J2 0k e 6 PR 8 1
REMIRE I, KR IERE 2 AN WRSC 0 AT %A Sl W42 1 4y
I FE B I e BEARFE A A G L. B 7 BT A XL
A0 I3 2 A RLAE PR IR SO A 2R Ak ) B AT L. L3
2 By AT LE AR AR 1Y) FLBE S B I 5 R R B R 2
WU x RR y BOGRR > A, (EEBEBEET A, PR
[ 35 FLBH SRRz, AR SR K. VR T, AR
PRELERA TRZ R I SR I KT FeSIAI M E, HE
125 P, B 57E PR3 5 R AT AR . i Ah, TEAR AR K
g b ) P 7 i PR A v T R A i e . ] 8 D LAY

0
! \ —a—h;=1mm
-2 \ —e—h,=1.25 mm
‘ —4—h;=1.5mm

-4 —v—h;=1.75mm
o ‘
5 -6
o

8t

10+

-12 p
2 4 6 8
Frequency/GHz

Kl 6 XUREAY 52 AN IR J5E B A R A S a2 il 2%
Fig.6 Reflection curves of metamaterial with different thickness

of two magnetic dielectric layers
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magnetic dielectric layers: (a) f=1.9 GHz and (b) f=4 GHz
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Research on Low Frequency Metamaterial Absorber Based on Double Magnetic
Dielectric Layer Composite

Li Ze', Sun Haitao?, Cheng Zhaogang 2, Yan Jing*
(1. Beijing Special Engineering Design and Research Institute, Beijing 100028, China)
(2. Army Engineering University Shijiazhuang Campus, Shijiazhuang 050003, China)

Abstract: In this study, the magnetic absorbing coating was integrated into the structural design of metamaterials, and a new
low-frequency composite metamaterial absorber was obtained. The absorber was composed of annular resistance film, double-layer
magnetic absorbing coating and metal back plate. The absorption properties of the metamaterial absorber were calculated by CST
simulation software, and the effects of various structural parameters of the absorber on the absorption properties were studied. The
simulation results show that when the thickness of the designed metamaterial absorber is 2.5 mm, there are two absorption peaks at 1.9 and
4 GHz. The reflection loss is less than -8 dB and the absorption bandwidth is 5 GHz in the frequency range of 1.59~6.59 GHz. The
absorbing mechanism was discussed through the electromagnetic field distribution of the absorber. The results show that the increase of the
absorption bandwidth of the absorber is due to the change of the electromagnetic field distribution of the metamaterial absorber and the
loss of the magnetic dielectric layer. Finally, the absorber samples were prepared and tested. The physical test results are basically
consistent with the simulation results, which shows that the designed and prepared absorber has excellent low-frequency absorbing
performance, and the absorbing bandwidth is greatly improved compared with the magnetic absorbing coating.

Key words: metamaterial absorber; magnetic material; low frequency absorption; structural design
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