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Absorbing principle, preparation technology and development direction
of electromagnetic wave absorbing materials

Yuan Yuyang'"

(1. College of Mechanics and Aerospace, Dalian University of Technology, Dalian 116000, China )

Abstract; Wave absorbing material is a kind of electromagnetic functional material, which has been
widely used in electronic countermeasures. It is of great significance and reference value to carry out
relevant research on the principle, preparation and modification technology of absorbing material for
improving the absorbing theory and guiding the design of absorbing structural parts. The absorbing
principle and micro loss mechanism of the absorbing materials are summarized. The wave absorbing
materials can be roughly divided into ferrites, conductive polymers, aerogels, and emerging
organometallic carbides nitride ( MXene ), high entropy ceramics and metamaterials. The advantages and
disadvantages of each kind of absorbing materials were studied, including the application background, the
existing synthesis process and the absorbing properties of each kind of materials. The methods to improve
the absorbing properties of the materials are analyzed, which can be modified by surface modification,
doping and micro — structure control, so as to improve the electrical conductivity and magnetic

permeability. The future development trend of low frequency absorbing materials is prospected. The

design of absorbing materials is developing in the direction of " material - structure — manufacturing"
integration, and absorbing materials are currently developing in the direction of compound, diversified,
miniaturized and intelligent.

Key words: Eleclromagnelic functional malerials; Electromagnetic compatibility design; Absorbing

material ; Stealth material ; Nanomaterials



HiZ[ERE

YIKRON INFORMATION

0 5l&

LRI TER R — 20195 i G 19 (5 B o ik
BEBE, & 0T LA 73 Ay 18 B RRORE I A0 PR 8 R 2 6
P2, XF RATEORUE, RATIR A M,
NS R AR, — 282 L R IR O
it TR A L R S, 30 S AR I A A AR S R A T
an B R A TR O B BE 3R, B & R AL AR R A
( Synthetic Aperture Radar, SAR) 1 #0 P ( JH K i |
Sk ) AR AE AR R S b i B2 A, B bR o B
A SR, A far i e A AR, A AR I PR B /N
FRHCH T ( Radar Cross Section, RCS) A¥ 4 1R # %2
HOBIESE S, 5 5 A 9T 0T FH -+ el R B B A T2 0k 61
B — A H B R T ), T 0 A
R B R G T BU T AR OISR S i
VI BT AARER, JF DA&S Wi v 85 B ki 5 0 # 1
R AR R

MBS RV, AT AR A 18 50
G2 e B IS o ) OGS, vl Wk 5 AR U ) s £
HEAER SR TR #) 2 Kk, i s 6y
HAR K AL TGO K (L T 20 Ah 4 Y =4
KT ) 3% DEBE P SR A 0 JL Ao 2 4 e 3 o2
SEmfER, HAREY RCS E IR T HEAR Fi 22 i fl
BEREC L NS HIBE T % JF ARl 52 36 b fifk e = 1L
ST [ B T AR A MR Y AR L R O
B, BERORHAY S FR T T, W R Y R ik S
e 4 A R DR O, 5 L G ADURE A A7 U A G
BAT— R AR 8 H 1 B AT By, [R]— Fhd R 1
N[l B R W T A A ) 1), AS [e] bk ] 38
Er Ryt e R AR, W TS RT AT ety
Rz B R A 0 0 P A SR R ARk (sl A
Y FlPERE L, DR IR S e G fE S TE
AT P T A B S R T 2, R A TP
AO AT B L — 2 R R 55 | i 6] LA 3 B AR
UF W B ACR . H RTRESE I (A TR 15 D B ) T
e fE s JE 95 R AY X (8-12GHz) Ku(12-18GHz)

B,

ASCHIE TR HRIAE 7B 0 SCBRRL I
SERRME RO ITOIT, 57 T 6 ) T A7 28
HLREI LA S, R I bR LS
SIERT T AT ERRARET A0 T R AR 83
PR OB T AT R b S,
“RBEHRE ™S 1L T4 T BRE LB T L
St REBLI BEURE BL I LA st el L =
56, T4 2 BObE R S PE B KL i N DL
R TR PR A2 T 5 BB i 46 AL
FHILARLOO TR A 5107 T rl R A — X
A KRR O 036 0, R bR i
R HIEAES A B 1 05 1 15 — X AU TP
B RIS bR R SR, i 5
BRI 3 ERH L R B OB bl
RS, o T b W R, P T RO
S5 61 A X R D 4 ) B0, 9026 4 T
15— R bRV O Ty o, A A 5
OB 0 5 A RO K R U B L7 5
it SCRE 540 VR B 7 B T 2 B0 H R
A B BUBE0Y TAL TP, T HEBY . R T AT
Sl b 2 6 S A, LKA ) 752
i AEMAE R AR, T SR DR LR 0 e . R4t
TS AT QU PERBE AL RSB 0 TR
B BRI SE A 5 B T I

B30k 7 BL B

LRI 720 T A TR BS54 , i 6 51
FEERORTE AR, LUMSHT 3% (8 R AEE il A
GBI 45 1) 5P bR 23 2 RO IS Rad A ol
REHE B X = F i REAS R S
PR RS | SLR R AR {07 25 %25 24k, R IR
1 7R .

T2 BB RE A Bz 3 itk 5 A B Wy 2z e i i
AEL.



HiZ[ERE

YIKRON INFORMATION

.i
4 ‘
ra /‘
& p
< | .
T

F1 R S PR EAER

Fig. 1 Electromagnetic wave and material interaction
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Fig. 2 Variation of complex permittivity with frequency
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Table 1 Summarizes the absorption principles and

advantages and disadvantages of variousmaterials
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Table 2 Summary of preparation methods of various wave

absorbing materials
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Table 3 Various exchange effects
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Table 4 Advantages and disadvantages of ferrite materials
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Table 6 Analysis of different etching agents and their effects
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Table 7  Classification of high entropy  ceramic
absorbing materials
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