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Vibration Analysis of Composite Satellite Antenna
by Acoustic Excitation
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ABSTRACT

Acoustic vibration analysis has been performed using random vibration analysis module of MSC/NASTRAN to
evaluate the safety of the composite satellite antenna structure under the acoustic pressure from the launch vehicle.
1t was found that maximum 3o stress by acoustic excitation was less than allowable stress.
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Fig 1. Ka-band Antenna System Configuration

abl 1. Face sheet Materials and Lay-up Sequence

M60I/M18
Reflector Cloth 0% 375
Sub M60J/M18
Reflector Cloth 0% 25
Reflector
. M60I/MI18
Backmg [0012 25
Tower M40J/Vicotex o .
Panel Tape [0°760°/~60°], .60
Table 2. Honeycomb Cores

" HEXEL Flex-Core
Reflector | ¢\56/F40-.0014p, 2.1PCF 127
Reflector | HEXEL 3/16-5056-0007p, | -
Backing Rib 2.0PCF ’
HEXEL 3/16-5056-.0007p,
Tower Panel 2.0PCF 12.7
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Fig 2. FE Model for Ka-band Antenna System
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Table 3. Acoustic Sound Pressure Level (Qualification)

25 123 -2 +4
31.5 125 -2 +4
40 127 -2 +4
50 129.5 -2 +4
63 132 -1 +3
80 134 -1 +3
100 134.5 -1 +3
125 135.5 -1 +3
160 136.5 -1 +3
200 137.5 -1 +3
250 1385 -1 +3
315 139 -1 +3
400 139 -1 +3
500 139 -1 +3
630 136 -1 +3
800 136 -1 +3
1000 134 -1 +3
1250 132 -1 +3
1600 128 -1 +3
2000 126 -1 +3
2500 124 -4 +4
3150 123 -4 +4
4000 1228 -4 +4
5000 121 -4 +4
6300 116.5 -4 +4
8000 117 -4 +4
10000 119 -4 +4
Overall 148.3
Duration 120 seconds

1000
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Fig 3. Pressure PSD with respect to Frequency

E7E 3F MM E 53 FaFdAg 2
7 obd #HA FHF A G99 HF AF2
(RMS: Root Mean Square)ol] #Fsle A& ol &
ok M 242 Yok HF AFIRMS) e
dity ez ANarke)z FAEH FASY A
WHe] uat AoE 602 H4% A9 HAduy
99.7%E 308 Z3stA &A Bt webA d4
AL FF AFZEN S Hstd 89519

+%3F HAaq
Fig 4 & 2% 7W°ﬂ oqg A4
£ Grms 8 UEUR gon Fakabw ZolA 7}
zo} aA Yegun 37]_ 89.9Grms & YEHU
o gtk Table 4 = 75 %7 74 34 G
Hz]ow ARA HBZ @e 36 NEEE B
dFn gt ey stEEs A4F 34 @

et Ah

-125-



FEAA 8ol M 3A AeAA= ¥tk Fig

59 Fig 6 & z+z} 8.2 ¥(Shell Force)d 84 =l
E(Shell Moment)& YEMHTE dojzl 8487 o
& EHEE FE YL AXdssd Algdnh
TZE AAANE 2] 94, Aadd $EHL
Tsai-Wu %<2] Intracell Buckling, Face Wrinkling,
R Az 4F, IF, AOHESTH
a3 FYF Zolo] AGFHEE Ha 3L Ad
+83 vasgct. FojE T2 Rigid Bar o)
A dL F ),l"‘ MPC Force 9} Moment & ©]-&8}
04 A Mg B8R Table 5 & AAtE F

Z89 A of(Margin of Safety)S L}ebuln]
@ﬂriTEi ey FERELS I 3Fol o8 &
Aslve A A5G

A P 2000 2 170 92 o)
Fron A, M 19 acmvol. Aacer ey, Kttt - Mbgriuce. SOV AYEREQ)

' Mam Reﬂector

23} B askit

éun;n-n. L AR WATDY
Frnge: A

Fig 6. Result of Shell Moment (16Max=32.2N.mm/mm)
Table 5. Summary of Minimum Margin of Safety

Tower PelFacesheet

) Face nnklmg
Tower Panel Core Shear Ultimate +4.30
Main Reflector &Rib | ¢ wrinkling | +3.92
Facesheet
Main Reflector &Rib | ;0 Ultimate | +1.29
Core
Sub Reflector & Rib Face Wrinkling +7.45
Facesheet
Sub Reflector & Rib Shear Ultimate | +4.57
Core
Mount Bracket Bearing Failure +High
Fitting-Sub Reflector . . .
o Backing Rib Bearing Failure +High

Sub Reflector T1p 120.39 6.74

A Palan OO0 22 14408 TMAY
Fovgr S, Seed Forans

S
Fig 5. Result of Shell Force (1cMax=6.46N/mm)
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