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Antenna With Stiffening Ribs
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Abstract By using the finite element analysis( FEA) software Patran/Nastran, the model of composite paraboli-

¢ antenna was built and the structure properties were also simulated. The effects of reflector laying-up, and stiffening

rib structure and laying-up on the antenna fundamental frequency were further analyzed. The analysis results show that

the fundamental frequency of the antenna reflector using the [ 0/45/-45/90 ] laying-up is the highest. Fixing the cir-

cumferential and radial ribs on the reflector can obviously improve the fundamental frequency. By using the [0/30/

90/-30], laying-up in the stiffening ribs, the antenna fundamental frequency is further increased. The optimal struc-

ture of composite parabolic antenna with stiffening ribs is determined by FEA | which can provide the guidance for the

preparation of this composite parabolic antenna.
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Fig. 1 Sketch of the thin-shell antenna reflector structure
with stiffening ribs

iR BAaEE LIE TIE TR REE, Hb T
TR 2% U BE R, 5 R S T &5 %, o T— 1Rk
JEAY R RN A e T IR 5%

It 2% 5 1A RE I A5 410 4 T R 5 S5 T R S o
+y’ =4fy. AR £= 140 mm, SC5E 8 IE G0
HAE D=400 mm,JEE A 1 mm, KB EHAE d=80 mm,
k2 Pis

. W g 4
ﬂ /
i
Yy
D

&2 RESHRE
Fig.2 Dimension of the parabolic antenna
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Tab.1 Mechanical parameters of composite laminate and aluminum honeycomb in the model

Mk E,,/GPa E,,/GPa G,,/GPa G,3/GPa Gy/GPa AL v, BB p/gecm™
SAFEHAZ R 242 7.42 5.28 5.28 3 0.24 1700
FRgns 3.47x107° 3.47x107° 4.9x107° 0.09 0.135 0.33 27
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Tab.2 Natural frequency of the antenna reflector

in the different laying-up Hz
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Fig.4 FEA results of the thin shell reflector
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Fig.5 FEA results of the reflector with the radial ribs circumferential ribs
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Tab.3 Fundamental frequency of the parabolic antenna

with the ribs in the different laying-ups
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