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Design and Impact Testing of Cylindrical Composite-Antenna-Structures
having High Mechanical Performanc

D.S.Kim, S.H.Jo, W.Hwang and J.H.Lee

Abstract

The Objective of this work was to design Composite Antenna Structures (CAS) and investigate
impact behavior of CAS which was various curvature. This term, CAS, indicates that structural surface

becomes antenna. Constituent materials were

selected considering electrical

properties, dielectric

constants and tangent loss as well as mechanical properties. For the antenna performance, microstrip
antenna layers inserted into structural layers were designed for satellite communication at the resonant
frequency of 12.5 GHz and final demonstration article was. After making five kinds of curved CAS,

which radii of curvature are flat, 200, 150,

100, 50 mm. The antenna performance changed in

accordance with variation of curvature. The Reflection coefficient was independent of curvature but the
gain decreased with the radius of curvature. The impact test equipment was Dyna-8250 drop weight
tester. The impact characteristic in accordance with curvature is maximum absorb energy is same each
other. The impact energy was 8.5 J. For various Impact energy test, five energy levels 3 J, 5 J, 7 I,
10 J, 20 J were used. The performance of impact damaged antenna was estimated by measuring the
return loss and the radiation pattern. It was revealed that the performance of antenna was not related
to the impact damage. Because the impactor did not damage the patch directly. CAS have good

impact stability for the antenna performance.

Key Words: Composite-Antenna-Structures(CAS), Sandwich Structure, Microstrip Antenna,

Impact Characteristic

1. & &

LEd T4 B4 719 2EH HEe t¥
g A AMulze g 277t Soigd met 7
Al =glo] Hghek QtElvtel 3 AT &g
A& k. 53], 1996d5FE] v]=-2] Wright
Patterson Air Forceoll A= &3-7]2] <reu} H-2
o ot F&5et AFPL 2ERAHoZ AAF

*

Eskg-al o gkl 7] A sk
A A} 52 ol ¢
AEstn o a}g-eka)

= rﬁl H

35

Astel stelt A5 A BE, B4 B T

Z# EX& ZH= CLAS(Conformal Load-bearing
Antenna Structure)el] 3 AG= F3Psta Qrt
[1, 2]. =8, E3AEE H|A=7r 23 U £3
Aol Holuym F4, 84 2 A BTl
STt FxRAY ZAFst 2 A FHo] 7]

s oA A8 2A f.es-
ol2] 3l E-g}A) =

1eE& F7+ @ CLAs—‘1 714 AE2 59
W] ©]§& 3tazt dw o] wWes FAFHo
Bz Eo] WwAskA "ot oo whEl -
ze] 7IAXHYA 5oy U Ao w3l
g Zolt}, o] =i o]23t CLASS 7y
S uglow Eixm AM=Qx FRE A



TAE <HHY 715E AU E}AR HHY

Table 1. Contributions of panel component
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Figure 1. Configuration of Composite-Antenna-Structures
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Figure 2. Reflection Coefficient Comparison
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Figure 3. Radiation Patterns Comparison
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Figure 4. Reflection Coefficient Comparison of Curvature
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Figure 5. Radiation Patterns Comparison of Curvature
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Table 2. Various Energy Level Impact test results
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Figure 6. Reflection Coefficient Comparison after damage
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Figure 7. Radiation Pattern Comparison after damage
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