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Design and Development of M etamaterial Composite Absor ber
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ABSTRACT: The paper aims to develop a kind of new absorbing material that is of stronger radar wave attenuation and wider
qualified bandwidth compared with traditional material. The metamaterial patterns in resonance unit and its combinations were
designed. A metamaterial absorber was manufactured on a dielectric substrate by silk-steel screen printing process, and the
metamaterial absorber was formed on the dielectric substrate and then compounded with traditional absorber to form metamate-
rial composite absorber. Different dielectric substrates, resonance unit patterns and combinations, conductive carbon black con-
tent on the performance of the absorber were comparatively analyzed. The experiments showed that metamaterial absorber can
achieve a maximum reduction of bandwidth expansion that was —20 dB in peak reflectivity at 12~17 GHz and 17.1% when re-
flectivity was lower than —20 dB at 2~18 GHz compared with traditional absorber. The newly developed metamaterial compos-
ite absorber accomplishes the research goals of stronger decline in peak and wider qualified bandwidth, and have research value
and direction guidance in development of future absorbing materials.
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Fig.1 Hexagon type pattern: a) 1#, b) 2#, c) the arrangement of hexagon
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Fig.2 Opening field-character shape type pattern: a) 3#, b) 4#, c) the arrangement of opening field-character shape
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Fig.5 Square nested round type pattern: a) 7#, b) 8#, ¢) the arrangement of square nested round

1.4 EERKERFHF

BT B AT BRI 22 BN AR 300 mm>300 mm ()
22 AN AT L P S R B TR, AR K
KR 3211, SRS K 2130, FHKES
KRS G E 43 Le ] 73 5028 15% . 30% . 60% . 80%.
EEBUEEEH 0.5 mm B FR-4 (¢=3.8). JEE K 2.8 mm
1) PVC IR (e=1.3 WERAN B, HRSF R 300 mmx
300 mm, CKf 4 FAS[EEC H B RH30 FE 22 IR AR B
HAEA A b, BRI SRR 0.1 mm. KA
A I A 5 45 B W A ARG &, A% 29 R 0 A kSR
% 2R R W R, JREE S 10 mm, RSF 5 A
BRI AR —50, o 300 mmx300 mm, &AW
gt Ry ILIE 6 A 7,

1.5 HEREMIK
S AR B RO R REINAR ] Sk AT

a [EFIERLE
v FRA R
—> (G R

T SRR

b LA

Kl 6 FR-4 9 FHM S A AR i n &
Fig.6  Structure diagrams of composite absorber with FR-4
dielectric substrate: a) exhibition front view, b) structure chart
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Fig.7 Structure diagrams of composite absorber with PVC
dielectric substrate: a) exhibition front view, b) structure chart
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Fig.9 Radar reflectivity test curves of metamaterial
composite absorbers with hexagon type
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Fig.10 Radar reflectivity test curves of metamaterial
composite absorbers with opening field-character shape type
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Fig.11 Radar reflectivity test curves of metamaterial
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Tab.1 Test results of reflectivity of composite absorbers
g Y5 /GHz, WfE/dB B AAR
Pk W, iR 2, i3, T-20dB
WA 1 VEAE 2 I3 BT %
1# 6.2,—-19.81 12.08,—15.79 15.64,—-30.48 11.97
2#  6.24,-28.53 11.56,—18.66 14.4,-22.66 7.48
3#  6.28,-34.65 11.8,-19.57 14.68,-38.42 11.72
4#  6.36,-31.44 12.04,-14.87 15.4,-26.53 14.96
5#  6.4,-32.0 12.44,-16.13 16.16,-33.4 19.2
6 6.36,-30.28 12.08,—-14.9 15.52,-25.75 17.46
T# 6.32,-27.31 12.08,—15.79 15.4,-26.53 11.72
8#  6.24,-2798 12.08,—-15.79 15.12,-29.83 10.72
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Tab.2 Test results of reflectivity of composite absorbers
- E’F%ﬁk 4515 /GHz, W4{i/dB BRI F
J 5 538U % B 1, WEAE 1 B 2, WE(H 2 WS 3, UE(E 3 —20 dB HY7H 5E/%

15 6.24, -36.73 11.8,-17.22 16.6, —27.87 32.17
SHEIR T 30 6.24, -36.09 11.8,-17.7 16.52, —27.09 28.68
R QUGN 60 6.36, —31.44 12.12,-16.14 16.12, —33.1 31.67

80 6.16, —31.66 11.44, -16.03 14.8, —29.96 21.2

15 6.24, —42.52 11.48,-17.7 16.24, —25.44 30.67
3R HLIT 30 6.24, —41.33 11.6,—18.74 16.24, —22.46 24.44
RGN 60 6.28, —34.65 11.8, -19.57 14.52, -38.11 24.19

80 6.12,-27.78 11.12, -16.78 14.56, —39.62 20.45
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