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Research Progress of Composite Absorbing Materials

Liu Wei,Ma Zhenye
(School of Chemistry and Materials Science, Nanjing Normal University , Nanjing 210023, China)

Abstract : Stealth composite absorbing materials are widely used in military and civil fields. They can not only provide
key materials for stealth of weapons and equipment,but also can be used to avoid electromagnetic radiation pollution. The
ideal absorbing materials require thin coating, light weight,wide absorbing band and strong absorbing performance. In this
paper, the application of stealth composite absorbing material are summarized. Firstly,the radar absorting materials and
their absorting modes are briefly introduced. Secondly, the structural characteristics and electrongnetic properties of
stealth composite absorting materials such as ferrite, magnetic metal, carbon material, conductive polymer, and
metaraterial are introduced in detail ,as well as the application of each material in the field of stealth compasite absorting
materials. Compared with single material, the composite material which introduces many kinds of loss mechanism, has
better magnetic loss, dielectric loss, good absorbing performance and wider application range. Finally, the development
trend of thunder stealth composite absorbing material is pointed out.
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Table 1 Absorption properties of ferrite-based absorbing materials

ok RO I JELRE et U B E= PN
CoFe,0, 8.2~10.2 GHz 2 mm -55 dB(9.25 GHz) [8]
PR SR+ ok 430~1 000 MHz 10 mm -23 dB(780 MHz) [9]
HRBERR S R 2 O sk 2.8~4.1 GHz 5 mm -49.0 dB(3.4 GHz) [11]
Nig s Cog sFe, 0,/ 1 BIHE A FE 0.58~1.19 GHz 4 mm -30.92 dB(0.84 GHz) [12]
Bay ¢St 4Fe , 0,4/ FRMLIE 8~18 GHz / -37.49 dB(15.2 GHz) [13]
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Fig.1 (a)SEM of different ratios of Ni,sCo,sFe,0,/graphene, (b)reflection loss curves of

composites with different thickness! ')
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Table 2 Absorbing properties of magnetic metal-based absorbing materials

Mk e Uei ki JELpE e R EEPCN
N 245k 2 H At A Co Fl Mo, C 404k T 9.2~14.8 GHz 2.5 mm -44.8 dB(10.8 GHz) [14]
Pr-Ho-Fe &4 4.1~5.4 GHz 2.6 mm -42.51 dB(4.72 GHz) [15]
FeNi 3.6~6.0 GHz / -21 dB(4.2 GHz) [16]
CosFe,/C 6.8~13.1 GHz / -35.3 dB(8.9 GHz) [17]
Nig 5 Cog s Fe, 0,/ f1 SIG = A bk 11.5~18.0 GHz 1.8 mm -86.9 dB(15.8 GHz) [18]
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Table 3 Absorbing properties of metal sulfide based absorbing materials

R ERUT T H JERE SRR S5 Sk
Fe;0,/MoS, 15.2~18 GHz 2.0 mm -64 dB(17.5 GHz) [19]
R A 25 (RGO) /CoFe, 0,/7ZnS 12~16.5 GHz 1.8 mm -43.2 dB(13.7 GHz) [20]
Co/C/CoySy 2.7~3.5 GHz 4.89 mm -54.02 dB(3.04 GHz) [21]
CuS/Ag,S 8.2~12.4 GHz 1.9 mm -47.2 dB(9.3 GHz) [22]
Fe;0,/Fe;S, 5.8~8.4 GHz 3.3 mm -45.3 dB(7.1 GHz) [23]
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Table 4 Absorbing properties of carbon-based absorbing materials

ok BRI R IR EZ BTN
LB R / 1.8 mm -24 dB(5.83GHz) [24]
SEIREF4E/TiO, 3.7~4.5 GHz 4 mm -46.3 dB(4GHz) [25]
Fe; 0,/ BRAIKAE / ZALBRET 4 12.6~15.4 GHz 2.5 mm -50.9 dB(14.03GHz) [26]
HALRZ ALK/ Cog ,Fe, 30,4 9.2~13.3 GHz 2 mm -47.9 dB(11.1 GHz) [27]
A1 WAL 6.0~8.9 GHz 4 mm -42.9 dB(6.9 GHz) [28]
N B LR TEEIE 9.2~14.5 GHz 2.6 mm -61.7 dB(11.0 GHz) [29]
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Fig.7 (a)SEM image of Gmfs, (b) reflection loss curves of Gmfs/paraffin composites with different thickness!?®
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Table 5 Absorbing properties of conductive polymer-based absorbing materials

R R U JERE AR R TR RE E PN
Ni/Si0,/ RARE 16.4~17.9 GHz 8.7 mm -41.5 dB(17.1 GHz) [30]
FNEE/ RIKGIL / Fe; 0,/ TiO, 9.2~18 GHz 2 mm -32 dB(12.1 GHz) [31]
BaFe,, 0,/ F RN} 8.2~12.4 GHz / -43.27 dB(11.56 GHz) [32]
RN/ 11 BRI 9.6~13.8 GHz 2.5 mm -51.5 dB(11.2 GHz) [33]
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4.2 GHz B RUIHT 9. BaFe,,0,,F1 PTh Z [A] A5 i AR BLAE HIRG o 1 & S AR TERE , i B AR
KR M A 1m0 T RE AR R RN A FLBURE (R RN 07 43 311K 25.78 emu/gm F1 2.5 kOe) , I 7 H A 5
1) i 1 .
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