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A Study on Electromagnet1c Absorption Characteristics of
the Anisotropic Composite Structure with Specific Thickness
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ABSTRACT

A user friendly computer code(EMCOMST; Electro-Magnetic response for COMposite STructures)
was developed which provides with computations of the response characteristics such as reflectance and
transmittance to the incident wave angles, frequencies, composite thicknesses, ply orientations, and
types of backplate as the linearly polarized transverse electro-magnetic wave is emitted to the advanced
composite structures.

In this investigation were reviewed the electromagnetic characteristics of the continuous orthotropic
fiber—reinforced organic matrix composites with or without ferrite fillers, which are actively applied to
low-weight and high-strength aircraft structures. Also were calculated the response of the three
layered compound structures which have appropriately stacked above-mentioned materials as
transmitting layer, absorbing layer, reflection layer, respectively under the specific thickness constraints
for mechanical strength design requirements. For the composite structures presented in this study,
minimum reflectance value less than -5dB can be obtained in the frequency range of 4 to 12 GHz. In
addition, analysis of structures attached isotropic radar absorbing materials(RAM) is facilitated by
putting the material properties in the material input card entries adequately.
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Fig.1. Geometry of the analysis composite structure model and linearly polarized TEM wave
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€’ 1.0 1.0
€aa 330 1.0
tand € o 25000.0 0.0
fan s € 0.6191 0.0
oo 1.0 1.0
o 1.0 1.0
tan & Lpp 0.0 0.0
tanéd Uqq 0.0 0.0
Futs, GHz 2.45
Ply £, m 0.000165

* Normal Incidence and Arbitrarily
Polarized Wave
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Table 3. The reflectance and transmittance of
GLA, GLF40 and CAR
(Back surface open to free space)

Z:_&

é
Bror2 do 2 flooff N

_lfln

d

Mat GLA GLF40 CAR
GHz R TR R TR R TR
4 050 | 086 | 043 | 057 | 079 | 0.34
5 034 | 093 | 028 | 061 | 059 | 0.27
6 005 | 098 | 023 | 063 | 066 | 0.28
7 026 | 095 | 039 | 060 | 067 | 0.22
8 047 | 087 | 049 | 056 | 062 | 0.16
9 054 | 082 | 050 | 055 | 0.65 | 0.06
10 052 | 084 | 041 | 058 | 063 | 0.04
11 038 | 090 | 025 | 0.62 | 060 | 0.04
12 0.10 | 0.96 | 0.26 | 062 | 0.58 | 0.02
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Table 4. The reflectance and transmittance
of GLA, GLF40 and CAR
(Back surface attached to GRA)

2=

Mat. GLA GLF40 CAR
GHz R TR R TR R TR
097 | 002 | 058 | 0.01 | 050 | 0.02
098 | 002 | 070 | 0.01 | 0.72 | 0.02
098 | 002 { 069 | 001 | 067 | 0.02
098 | 002 | 058 | 0.01 | 064 | 0.01
097 | 002 | 028 | 001 | 068 | 0.0
9 093 { 002 | 025 | 0.01 | 0.64 | 0.01
10 094 | 002 | 058 | 00t | 0683 | 0.01
11 097 | 0.01 070 | 001 | 060 | 0.01
12 0.97 | 0.01 0.69 | 0.01 | 0.58 | 0.01
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