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Abstract

In this work, composite materials combined with Barium ferrite and carbonyl iron were prepared
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as absorbing materials. The influence of different contents of barium ferrite in the composite ma-
terials on the electromagnetic parameters and absorption performance in the 2~18 GHz band was
analyzed and discussed. The results show that as the content of barium ferrite decreases, the di-
electric constant first increases and then decreases, reaching its maximum at a barium ferrite
content of 25%. In the 2~7 GHz frequency band, the magnetic permeability increases with a de-
crease in barium ferrite content, while in the 7~18 GHz, the magnetic permeability decreases with
a decrease in barium ferrite content; When the content of barium ferrite is 50%, with the thick-
ness of 1.7 mm, the minimum reflection loss is —41 dB and the effective absorption frequency is
9.2~14.9 GHz. The composite material has the best absorption performance.

Keywords

Barium Ferrite, Carbonyl Iron, Composite Materials, Electromagnetic Parameters,
Absorption Performance

Copyright © 2024 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 HIE

IREEERIE — i GE BT RE, DR AR AL SR e ey B LI e, RIS s [1] [2] 32 30) 2 %
TE, HZPDYA BEA RS, sl r, TR, SIS, ks BB R 2R 1
“REEE. TR BB, SR RREE[3] [4] [5], BRIL, A AMRORT AL IR R R AT T ]
B EE 5 H A BT 2 & DR s R e R . FFC R, BRIEER S REFE AU A B 5 & A AL
SRR PR RS, SETHRHATILEC6] [7]. BBk AE AR PR H BAT o S Rr 1 et (A 8 1 DA AR AR )
IR AENR AT R ATUEAS 22 (K 5 I [8] [9] [10]. ASCE M BEILIR (977 2 % 1 Ik AR MR AL BRI 2
AR B R SR KRR RIS RS RN RS, R SRR fE -

2. LR TTE
2.1, HEElE

PR AT B G R AR R (IR SRR R LK) S TR 1Y 80%- 75%-. 50%-. 25%- 20%3EATHCKE. TR
75 B DA AN [F) R LU RO LR 75 B 50 . SR FH N BR MGV 77, IR B o7, g 2R S8
AN A 56 A T AR o B AN [RIEC G VR SR B IN IRV R, P UK 3L B T P s el i #4
THEIS), SRIEHHE 1~2 /NeF, EZRAE SRR, FEMEIAE AR, S PR AR R S TR
Gk kb, 32 B — 8 rTE M AU R - R BRIR A YR R o B B Y, I B AMAE /N T 6.90 mm,
WAE KT 3.04 mm FIBIFREE S o K ERAE B T 1S TR4E 80°CHAER 2 /NiT[E b B, ARAHE=R
W, BRI IR AS [R5 LU R R SR R I S B A AR

2.2. FEamMERERA

SR FH [E 2 S 1) S11. S12. S21 #l S22 24y, M EARBLA 2~18 GHz. it R & M 2% 73 AT AL (VNA,
Agilent E5071C) H i F P33 G RN/ B BOR 0L T3, 0 73 B 159 30 52 S R i i
WA

DOI: 10.12677/ms.2024.145078 714 PR R


https://doi.org/10.12677/ms.2024.145078
http://creativecommons.org/licenses/by/4.0/

3. KRR
3.1 EH/BRESRESMRNBEMEES T

AR IR P e e E OB B AN B B (6, = &' — je" YMBRE SR (p, = o — ju" Y XD EEA S
Ho MBS A FOR ELAE I, AR A i RE 0 A FELSEHR & L W3 R SO o/ TR, T R &
B 2R R g T R L RA AR [ 1] RERR AT HSEIR &' MBS " BSR4, WET R R AT
p" BESRER AL AL 1 s . B 1(a) B L(b) MR SRR FUH S & R & BEMIRAR LA 26
MBI VA H, bk, BB E AR 5 EERD, o R R BRI K, R Ly 25%
R B, RGN & R & —#F, BEFRIEERIVIG 2 5e 8 KRR, AEUBRE S & 25% 0
BB, EARRRE, JBRER S RT3 TS B, RIBEIR S 80%. 75%. 50%, & i
PFRIARMAK, HAEAE 0~3 ML, MBRARSEDNTHER SR, MRS 25%. 20%H, AT
10 GHz Itf, &" HEMRECN, Fo Ik $ 7.45, RIFE S BL, HOHRILER & B, S iR I = RIRIE K. KR,
A PHRHE il Boks 2 4147 3 3K I Fe BAE g

0.5+

0.0 .,.,."\ /*

] V
——20% W
-0.5 u T 4 T T T u T T T T T T T T -0.5 E T T T E T T T T T T T d T T
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
Frequency(GHz) Frequency(GHz)

Figure 1. Electromagnetic parameters of composite materials with different contents of barium ferrites (a) real part of com-
plex permittivity &' ; (b) imaginary part of complex permittivity &”; (c) real part of complex permeability ' ; (d) imagi-
nary part of complex permeability "
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Table 1. RLmin and EAB values of composite materials with different contents of barium ferrites

* 1 EAMRES N RSHRFE R BHRIETE

RLmin EAB/GHz Thickness
Values/dB Position/GHz Range Width /mm
80% —69.4 9.45 8.35~10.35 2 8
75% -49.5 11.85 10.85~13.05 2.2 6.2
50% —41 12.55 9.2~14.9 5.7 1.7
25% -45.3 4 2.7~5.75 3.05 3.2
20% —41.7 4.65 3.2~6.75 3.55 3
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Figure 2. Reflection Loss of composite materials with different thickness (a) 1 mm; (b) 2 mm; (c¢) 3 mm; (d) 4 mm; (e) 5
mm; (f) 6 mm
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