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ABSTRACT

The knowledge of interaction of electromagnetic waves in composite structures is important
for designing the shielding structure for antenna such as radome. Recently, radomes are
constructed in the form of foam core sandwich structures that have many mechanical advantages
such as high strength, long fatigue life, low density and adaptability to the intended function of
structure. However, the propagation of electromagnetic waves is affected by high anisotropic
permeability and loss tangent of the composite skin. In this study, the analytical model to
understand the propagation of electromagnetic waves in the anisotropic composites and foam core
sandwich structures with composite skins was proposed. Numerical analyses of unidirectional
composites and foam core sandwich structure as a function of incident angle were performed.
From the results of analysis, the general tendencies of transmittance of electromagnetic wave
through composites and foam core sandwich structure were obtained.
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Fig. 1 Schematic drawing showing the incident TEM wave entering the sandwich

structure
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Fig. 2 Schematic drawing showing the skin made up of several unidirectional plies

stacked together at various orientations
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Fig. 3 Schematic drawing showing electric field vectors at foam core sandwich structure
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Fig. 4 Schematic drawing showing electric field vectors at the m-th ply
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Table 1 Input constants for analysis

Foam Glass/Epoxy Composites
Transverse Transverse

Relative L‘E&é&;ﬁ;ga] In-Plane Out-of-Plane

Permeability 13 Direction Direction
46 34 33
Condyetiyity | 21x10* | 33 x 107 23 x 10° 22 x 10°
Thickness [mm] 7 0.3

Frequency

(GHz] 10
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Fig. 5 Transmittance and reflectance of TEM wave through (a) glass/epoxy composites and
(b) foam as a function of incident angle (polarization angle d = 0, fiber orientation 8 = 0)
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Fig. 6 Transmittance and reflectance of TEM wave in (a) the glass/epoxy composites
and (b) the foam as a function of thickness (polarization angle § = 0, incident angle ¢ =

0, fiber orientation € = Q)
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Fig. 7 Transmittance of TEM wave in the glass/epoxy composites as functions of (a)
polarization and incident angles and (b) fiber orientation and incident angle
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Fig. 8 Transmittance of TEM wave in the foam core sandwich structure (a)
[0s]-foam~-[03], (b) [0/15/30]1-foamn-[30/15/0] and (c) [0/30/60]-foam-[60/30/0] as functions
of polarization and incident angles
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