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ABSTRACT: This paper is to prepare hybrid composite absorbing coating with good absorbing properties. Carbon black and
carbonyl iron powder are mixed mechanically and added into epoxy resin as absorbent for the preparation of absorbing

materials. The microstructure of carbon black and carbonyl iron powder is observed by scanning electron microscope. The
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electromagnetic properties are tested by vector network analyzer in 2~18 GHz. The effects of carbon black and carbonyl iron
powder content and the coating thickness on the absorbing properties are studied. By observing the microscopic morphology, it
is found that the carbon black particles are small, appearing agglomeration and adhesion phenomenon, while the carbonyl iron
powder particles are spherical, the surface is smooth, good dispersion. The composite material mixture is more uniform, the
carbonyl iron powder dispersed in the matrix with carbon black group can improve the absorbing performance of the material;
The absorbing frequency band of pure carbon black is narrow, and that of pure carbonyl iron powder is mainly concentrated in
the middle and high frequency band, while the absorbing frequency band of composite is wider, which has good absorbing
performance. When the content of carbon black is 4%, carbonyl iron powder is 250%, and the thickness of the absorbing coating
is 2 mm, the absorption rate of the coating is more than 90% in the range of 9~18 GHz, and the peak value of reflection loss is
nearly —45 dB. The composite material of carbon black and carbonyl iron powder has wider absorbing band and better effect,
which solves the problems that single absorbing agent coating is narrow absorbing band and concentrated in high frequency
band. By adjusting the coating thickness, the material can obtain better absorption performance in the corresponding band, so it
can be used more widely.

KEY WORDS: absorbing coating; carbon black; carbonyl iron powder; complex permittivity; complex permeability; absorbing
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Fig.1 SEM images of carbon black
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Fig.2 SEM images of carbonyl iron powder
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2.2 WKEFEEXNESHMEBESHE RN
221 RERE

A MORHE R PERE I H A T — B AL 2
MR —DRENEE R e; H— D REWMTFE 1o
A LB S e A T A7 HL RE D BE T, D
e"URIMFER RGN I TE T s BHEFRI w R T A
JEORT LRI (R B A7 RE T, T RS A SR AR R R D 1)
HE T o

AN it ok PR IN B 2 A MRS, B4 HUE BRI
2 R ) SR R K R 5 e R A R 2 [ 4 5 2R 4 9l
wE 4 FE 5 s (“CB2-CIP2.57 Fm “IH 2%-
DM 250%7, FIE ). @it E 4a. b X AR
BRSSO Z B, BB A, A H R R S
BRIAIN, REAREEANAE , [HERA AR g K
1224 J5¢ BB N 3 10% 0, 52 A0 fL 500 S
PREMA LA B AR T, SCAIMELE 12 LI b, 8
AT Sa. b BB, Bl B EAIEIN, MR
il A AR L, Bk e PRAE A S 7R A H
FHAFER AL, ASHA SR, AR E AR =

S, (H RSB RAE 10%0), BB E RE SR 1452
P R AR AT — R BT R

16 6
L
14 M 5t
12 F Wv\
MWAWWM 4l
10 -
o 8 - =°J 3 o '-“I
6 [ A e 2 p —— CBO0-CIP2.5 —— CB2-CIP2.5 .
4l = —— CB4-CIP2.5 —— CB6-CIP2.5
—— CBO0-CIP2.5 —— CB2-CIP2.5 1 F —CB8CIP25 CB10-CIP2.5
2+ —— CB4-CIP2.5 —— CB6-CIP2.5
—— CB8-CIP2.5 —— CB10-CIP2.5 0
0 1 1 1 1 1 1 1 1 1
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
Frequence/GHz Frequence/GHz
a SR b HEER
P4 ASTR] e 2R B 0 BERHAE A HL RO S
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Fig.5 Effect of different carbon black content on complex permeability of materials: a) real part; b) imaginary part
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Fig.8 Effect of different carbonyl iron powder content on complex permeability of materials: a) real part; b) imaginary part
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