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The prediction of vibro-acoustic response of satellite antenna based on
statistical energy analysis
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Abstract: The vibro-acoustic analysis of large and flexible structures is challenging and time-consuming
under the frame of the conventional finite element method (FEM). To solve this problem, this paper proposes a
method based on the statistical energy analysis(SEA) for the mid- and high-frequency vibro-acoustic analysis.
The dependency of the internal loss factor on the model is determined in the case of a satellite antenna reflector.
It is shown that the analytical result agrees quite satisfactorily with the test data when the internal loss factor
ranges from 0.1% to 1.0%, and an assignment of 0.5% is advisable. This study may provide a helpful reference
for the dynamic analysis of satellite antenna structures in the development process.
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Fig. 1 Antenna under acoustic test
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Fig. 2 Measurement points of the antenna for acoustic test
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Fig. 3 Modal density of the antenna
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Table 1 Acoustic test level of antenna

fEATRR A FEES/dB
B /Hz (3% E: 2x10” Pa)
315 120
63.0 126
125.0 132
250.0 136
500.0 135
1 000.0 132
2 000.0 127
4 000.0 123
8 000.0 116
R E/dB 141




338 TR N 7 N A Y -

36 5

TR WAL 37 77 A ) BE AL 7% DA 8 1) 7 35X
TERAE R R, @ H R G, THHR15 245
IR AT, W 5 fros.

135
130 F
125 F
120

m

S5

K10

<

slosp
100
95+
90
85

10! 10? 10° 10*
B /Hz

Bl 5 FEign PR RRAHINR TR
Power input of the acoustic field for the satellite
antenna structure

22 LERgITREE TR

R S T R R MR T AR A i e B 0
LRSI I JE R, 72 VA One FRAT i Sr bR 4
PR K] SEA B . Forby, SERAAR AR AR 8 R w15
133 AR RS RI 8 14T R G A
AEREHER T

£ SEA Y, N HFE IR 12 454 19 W A 2 Bl
JE Ll 2 4351, DR b 4 A 1 BB ATL I 2 B2 P9 B5KE DR
SO ECRCR . H AT, RO, TR R 4
He) A A5 RE R 7 T AR A 22 6 B X 06 4 SRR
FLHUH — BAE 1% ZoAa s AT DUR B F Al AU 5 1
(it g P X 45 SRR S HE o 75 8 P o) 45 ) 1) 2 i
I, T A GEH SRR DR 3 7R BN b 4 ) P R A 4
FEIA T, DRI O UFE 2 LL 5 M B e KIR 2 7E
VA One 81, 7548 5 AR FE N 7 B 8P B 4T 70
Bt 545 H 0 S5 A4 B P BRFE IR AR R GE Tt RE
BEIFHNSHAFEGHEA T

N ICER - HA R S A FER T tHER
24 IS S T )1 B5 o P v 82, 368 35 6 45 RN L
PR EEN NIRRT S H8E.

3 TERLFEIRMIPLHTHUR

FESL G RE R AT, AN [ ) 45 A P 45
FELRLT 0 ) v 53O 2 S S T ) 7 R i L, 43 1A
(5] BRI P IR FBE o 45 7 I 70 A 4 R R 2 75 ik
60 J52 235 SR )P B BEAT X B, T SRR X b
WA 2, TR ILE] 6. i3k 2 AT LUA H,
N HFER 73804 0.5% I, T R 2R 5 AR i ide
JEE W) N7 734 435 SR 5 6 23 SR ] RO 1R 22 B/

Fig. 5

xR 2 FTREABFEEFTERRSKEERTL
Table 2 Comparison of analytical and test results for vibro-
acoustic response (in g.,,) with different damping
loss factors

WHIFE | VA Onedkff REGWER | B2/
HT/% | TR s | R R g | %
5.0 26.01 334
2.0 32.72 16.3
1.0 36.76 5.9
0.8 37.80 39.08 5.1
0.5 39.57 1.3
0.3 40.94 4.8
0.1 42.49 8.7
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Fig. 6 Comparison between analytical and test results for
vibro-acoustic response (in PSD) of an antenna with
different damping loss factors
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