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Fig.1 Reflectivity curves for materials of equal thickness
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Table 1  Attributes of FW10 and FW20 honeycomb

structural materials

Wi%/GHz &' P A I OB PORWORILY:

1.8 1.354 0.741 1 0 2727 4719 1 0
3.6 1.295 0.618 1 0 2066 2.974 1 0
5.4 1.266 0.389 1 0 1.803 2.076 1 0
9.4 1.245 0.226 1 0 1.632 1.223 1 0
15.6 1.239 0.133 1 0 L1.574 0.774 1 0
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Fig.2 CST simulation model diagram
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Table 2 Table of factor level

K- 6, (A)/mm 65 (B)/mm 6. (C)/mm
1 5 5 1
2 10 10 1.5
3 15 15 2
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Table 3 Scoring basis and results

[H 2K
s Y% P53
A B C

1 1 1 1 0.2018  26.23
2 1 2 2 0.4872  63.34
3 1 3 3 0.2943 38.26
4 2 1 2 0.2402  31.23
5 2 2 3 0.0863 11. 21
6 2 3 1 0. 653 84. 89
7 3 1 3 0 0
8 3 2 1 0.7361 95. 69
9 3 3 2 0.6619  86.04
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Table 4  Analysis of variance results
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Fig.3 Reflectivity curves of optimized schemes
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Fig.4 Reflectivity contrast curves for the theoretical

optimum scheme
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Fig.5 Reflectivity contrast curves for the minimum

thickness scheme
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Fig.6  Physical sample chart
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Fig.7 Contrast curves of simulated and measured reflectivity
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Structural optimization of the design of a double-layer
absorbing honeycomb composite

SUN PengCheng' WANG LiangMo'®  WANG Tao' HUANG Jian® SHA XiaoWei’ CHEN Wei’

(1. College of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094 ;
2. Suzhou Jiangnan Aerospace Mechanical and Electrical Industry Co. , Ltd. , Suzhou 215300, China)

Abstract: In order to explore the rules governing the combination of different absorbing materials and achieve the
best radar wave absorption effect over a wider band, paper honeycomb structural absorbing materials impregnated
with two different absorbing agents were selected, and are denoted FW10 and FW20. Quartz fiberboard was used as
the outer skin to prepare a material with better radar wave absorption ability. The resulting composite plate can be
combined with a conventional panel. The radar cross section( RCS) values and reflectivities of materials with differ-
ent thickness combinations were calculated by the finite difference time domain method, and the optimal thickness
combinations were further explored by the orthogonal design method. The results show that the absorbing effect of
the composite structure is related to both the material combination and the thickness distribution of the layers. The
optimal thickness combination scheme of the composite plate is 1 mm quartz fiberboard, 15 mm FW10 and 15 mm
FW20 from the outside to the inside. In the range of 0 — 18 GHz, the absorption band width of the composite plate
with reflectivity below —10dB is 13.1 GHz, and the maximum absorption peak is —29.5 dB. Finally, physical
tests were conducted to verify the validity of the simulation analysis.

Key words: absorbing material ; radar cross section( RCS) ; reflectivity; finite difference time domain method ; or-

thogonal design
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