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Reduction of Weight of Antenna Reflector Using Lightweight Composite

DONG Xiaoyang' GUO Jinhai' WU Wenping' SHI Wenfeng' CHEN Haoran®

(1 Shanghai Composite Technology Co.Ltd,Shanghai 201112)
(2 Nanjing University of Aeronautics and Astronautics,Nanjing 2100162)

Abstract In order to reduce antenna reflector weight, the aluminum alloy is replaced by resin composite. The 3D
model of antenna reflector was designed. The model of antenna reflector with two kinds of material were simulated by finite
element software. The results show that the composite antenna reflector fundamental frequency is 35.23% higher than that of
aluminum alloy at the same volume and the weight reduces 41.2%. The thermal deformation of antenna reflector with two
kinds of material were simulated at the temperature between —180°C and +80°C, the composite reflector thermal deforma-
tion is 94.25% less than aluminum alloy while the plies are [ 0/45/-45/90],, to the composite reflector root mean square

(RMS) is 0.027 mm, the RMS stabilization of composite reflector is superior to aluminum alloy in deep space.

Key words Antenna,Reflector, Composite , Finite element, Lightweight
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Fig.1 The structure of reflector
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Fig.2 The FEM model of reflector
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Tab.1 The material property of aluminum alloy
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23 2.78 76 0.32
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Fig.3 The modal of aluminum alloy reflector
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Tab.2 The material property of composite
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Fig.4 The modal of composite reflector

LG FORLRI S AT 136.13 Hz, JBift oy 1.2
kg, FHE B LU AR L, HIE R = 35.23% ; iR
VR 41.2% 5 15 BN TEWE AL HAT AR AF T Ul E 2K
22 RETESEBEVIREEE S

SR TR S5 1 Y B LA 40 T Bk
HiRHEIVE P oz ik B e BE , KSR S
Wil 32 ok [ 2275 1T B9 S 58 2o 3R 51 R FE AL 4R
Y AR By MR IR B SR AR A . R
eGSR R B LR ), 8 i A R ooy 545 3
AR LIRS SR N BB i, 5 BRI N 2
(I3 A 20~2 000 Hz, B3G5 % K 0.04 ¢/ Hz'" s
3 R R T SR T IR 0.12 ¢°/H2 Y iR
BRI M NIEL 5 P, B SN E R
LRI, 7 8] g SO gl ] (2 10]) | 74T BROTH
W5 B 1 P Frequency 1 Random Respond , 4 i
KAt R] Base Motion 1 Fifi AL 9 201 98 il Jin 28 7E [ % 22
B, G OCERDRE BEALAR Zh 9435 % B ith 42 (PSD) i
NS EAT A5 B R SR ] (2 ) BERLAL RS
HAR =BG 6 s, HhIE 6 r 15, 7R HL
FHIMETZ http://www.yhelgy.com 2017 4E 45 4

PR 55ET , 2 A MBS 8RS AR 28 19 B 5
At ] SR AN RS H A S S T T ISR A 6 i N RS
S350 7.1x1078F1 1.1x107 mm; 55 5 4B B L E &
MEHR H 54.9% , I FLAR G 4 O 25 76 B 5 T H A
KIAVAETE , 6 s 5 v 0 T G B R il - e Bl AILR 2
B 5T, AR R AR ] LRI R S AR T A
YERFR R T TR

éOO 20b0
IMASF A/ Hz
Bl5 ARSI R h
Fig.5 The PSD curve
— 39 —



+1.373e-08
+0.000e+00

/\

(a) WEERAAREEHLIRS) 2 70158

!

(b) AR SRR S] 2 4252
K6 FOMaHEYLIRS) 2 i i pi

Fig.6  The z—random respond of reflector
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Fig.7 The thermal respond of reflector
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Fig.8 The curing curves
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