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ABSTRACT

Acoustic load from rocket propulsion system is main source of random vibration working on the

payload. To protect payload from this acoustic load, additional APS(acoustic protection system) is

generally applied. Noise reduction capacity of APS can be verified through acoustic test and vi-

bro-acoustic coupled analysis.

This paper compared the results of acoustic test and vibro-acoustic

coupled analysis about KSLV-I payload fairing with APS.
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Figure 1 KSLV-I PLF acoustic test
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Figure 2 Noise reduction result of PLF acoustic
test
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Figure 3 Aluminum honeycomb core
sandwich composition

Table 1 Sandwich material property

property
FE,=62GPa, F,=62GPa,
E3=10GPa
G,=4.25GPa, G,=3GPa,
G5=3GPa
V19=0.045, Vy3=0.045, 1/;3=0.045
p=1600kg/m"3
FE,=8.27MPa, F,=1.31MPa,
FE3=1276MPa
Aluminum G,=0.0001MPa, G,=117MPa,
honeycomb
core G5=296MPa
V19=0.75, V3=0.0001, 1/145=0.0001
p=64.6kg/m"3

Carbon/Epoxy
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Figure 5 PLF structure mode shape

Figure 6 PLF acoustic
mode shape
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Figure 7 Field point
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position)
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Figure 8 Distributed acoustic
plane wave source model
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Figure 10 Absorption coefficient of APS

Figure 11 Admittance boundary
condition application
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Figure 14 NR results comparison w/o APS(1/3
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Figure 15 NR results comparison with APS(1/3
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Table 2 Analysis results comparison

1/3 octave
band Overall AU . AU s
(25~250Hz) w/o APS | with APS | by APS
Analysis result
(Equivalent 12.9 dB 19.2 dB 6.3 dB
property)
Analysis result
(Composite 12 dB 16.8 dB 4.8 dB
laminate)
Test result 12.6 dB 17.3 dB 47 dB
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