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Design of Microstrip Antenna
with Composite Laminates and its structural rigidity
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ABSTRACT

Two types of conformal load-bearing antenna structure (CLAS) were designed with microwave composite
laminates and Nomex honeycomb cores, to give both structural rigidity and good electrical performance. One
is 4 x 8 array for Synthetic Aperture Radar(SAR) system and the other is 5 x 2 array for wireless LAN system.
Design was based on wide bandwidth, high polarization purity, low loss and good structural rigidity. We
studied the design, fabrication and structural/electrical performances of the antenna structures. The flexural
behavior was observed under a 3-point bending test, an impact test, and a buckling test. Electrical
measurements were in good agreement with simulation results and these complex antenna structures have
good flexural characteristics. The design of this antenna structure is extended to give a useful guide for
sandwich panel manufacturers as well as antenna designers.
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Figure 1. Geometry of a single antenna

-196-

13 mmo}t},

Figure 291 A &4d <teivel whiiAsE B
ow 53 GHzolA 33 dBY] WAMAISE 2tE 3
¢ 4 Y} Figure 3o & AR S 8.9

=}
AR
L.
=

2.3 B4 otent

244 oteivte] F2E SARSY wissit) &7
o, wid el Ao gladel dhEA A HUd
ol FMA AES sty " Fag
5.725~5.825 GHz Fol 578 GHze 34 F &
ZEE dAsEgen, dev AAA 27 39
% A4 AU 254 mm B ARG, ke
b AREEE dlE 15mx 12 m § F39 Fol
3m 2 7S B3, Y E] RE&
c2Ree fAE 07 mF 91, 2RSS
€ #Hg 15 1&g 39¢ ©, g FA
30~35°7F HE& 9ok FdA F& SAR
e} Y3 RO4003 FlBE AMLEgEm, =
Zoll ¥ Hexel A+2) HRH-10-1/8-6.0 3|UEL A}
£at9 vt =3 Aduye 2 Amay® 5 x 2 HIE
Fejz Azt o) gy whalAs @
AlsfEi ofFof <tejutel JAE AF AHA
ERiigich

oo r2o

2 Nm 2ol
Z e

~33.717 dB at 5.3GHz
30 : : S

20 i
10— e

0‘“ ST T I —
10 s S—
200
L
A0

SO i b
5.1 5.3 5.5
Frequency (GHz}

Figure 2. Reflection coefficient of SAR antenna
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Figure 3. Radiation pattern of SAR antenna
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Table 1. Details of 3-point bending specimens

Face Core

No. Construction thickness depth g\eg'}:.%'
(mm)  (mm)

| Comeanens 2 g

2 Nomethonoyiomo 05 16 2040

3 GFRP{woven cloth) 0.5 16 | 8xl0°

/Nomex honeycomb

3 specimen 1 |
05 /{. ....... specimen 2

Load (kN)
N

specimen 3
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L] i 21 3 4 £ L 7

Deflection (mm)

Figure 4. Load versus deflection under
three-point bending
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Figure 6. Radiation pattern of wireless LAN
antenna
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