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Influence of ring FSS on improving characteristics
of radar absorbing materials

WANG Jian-bo, XIAO Hong-liang, CHEN Gui-bo, CHEN Xin-yi, SUN Guan-cheng, LU Jun
(School of Science ,Changchun University of Science and Technology ,Changchun 130022 , China)

Abstract; A ring-unit FSS is designed and put into absorbing materials to form the composite FSS absorbing
structure, then the structure is numerically simulated through the spectral domain approach. The reflection co-
efficient of the structure at a microwave band in 2 — 16 GHz is calculated and the influence of ring-unit’s sizes
and aligning cycles on absorbing characteristics is studied. The results show that when the ring-unit FSS's unit
spacing is 10 mm and unit size is 3. 3 mm, the resonance frequency reflectivity decreases from —8. 15 dB to
—-14.5 dB, and the absorbing band with whose reflectivity is larger than —5 dB broadens from 1.2 GHz to
3. 05 GHz. Meanwhile, the resonance frequency reflectivity increases with the increasing of ring-unit size, and
the absorbing material’s bandwidth expands with the expansion of unit aligning cycles. Experimental results in-
dicate that the FSS can be used in absorbing materials to improve its absorbing properties. Moreover, the re-
quired composite FSS absorbing structure can be obtained by adjusting the corresponding parameters, which
expands the application scope of FSS in absorbing materials.
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Tab.1 Parameters of bi-layer radar

absorbing materials

BF EE/mm B k%
1 0.5 5.91-2.41j  1.04 -0.04j
2 1.5 20.60 -3.07j  1.13-0.87j
3 3 1.07 T
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Fig. 1 Absorbing characteristics of absorbing materials

K2 FRALEIT FSS 4544
Fig.2 Ring-unit FSS structure
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Fig.3 Composite FSS absorbing structure
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Fig. 4 Correlation curve of composite FSS absorbing
structure with characteristics of absorbing mate-

rials
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Tab.2 Correlation of composite FSS absorbing structure with characteristics of absorbing materials

FeAR AR/ GHz FeHRITR R/ dB -5 dB 47 9&/GHz
W I8 B sk 4.2 -8.15 1.2
FSS & 4 W i 451 5.2 -14.54 3.05
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Tab.3 Changes of reflectivities of composite FSS absorbing structure with unit sizes

AR/ mm PRI/ CHz PRI B3/ dB -5 dB 7 58/GHz
2.7 5.8 ~13.83 3.8
3.0 5.4 -14.12 3.59
3.3 5.2 -14.54 3.05
3.6 4.8 -14.97 2.77
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Fig.5 Reflectivities of composite FSS absorbing struc-

ture with different unit sizes

H T L, BE ALY AR (R BE I, W8 5 4 1) S
PrAT A [ ARATEEAS | TLHRA 2 S SR 8140, A 1 b
-5 dBAF SN ABAT R T R ah W P R
3.3 FSS HE7n B HA XS U I8 A A3 R R 4 14 ) 2 i)

3 3 e B SR I R A T R A AR R Y, A
B WA R S RS L 2R & 6 s, I

PRI SIRIR B A S =T dB il SR L4
RN 4 P

Reflection coefficent/dB

2 élt I6 é lIO ll2 14
f/GHz
Bl 6 FSS 45 Wi 45 #4011 S 4R P I e 5T Jd 30 A8
fext e

Fig. 6  Reflectivities of composite FSS absorbing struc-

ture with different unit cycles
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Tab.4 Changes of reflectivities of composite FSS absorbing structure with unit cyles

JElHTA] ./ mm SEPRAFA/ GHz SEPRIAR %/ dB -7 dB 4 %/ GHz
9 4.8 -16.67 1.7
10 5.2 -14.54 1.84
11 5.2 -13.25 1.84
12 5.4 -12.08 1.88
13 5.4 -11.72 1.89
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