2008

}817)4:914 3 5 QB
=82 . Myl
Vibration Analyses of the STSAT-3 Satellite
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Abstract

An entire composite structure satellite is developing for the first time in Korea. All of the structure is made
of CFRP-composite faced aluminum honeycomb sandwich structure. Here the random and sinusoidal
spectrum analysis of the satellite was carried out by using the finite element method. The general spectrum
analysis was herein performed but also the PSD (power spectrum density) function for random vibration
analysis had been transformed into equivalent time domain function and then transient analysis is conducted.
The time history of displacement, acceleration, stress and velocity responses with respect to the PSD input has
been achieved by the time dependent transient function transformed from frequency PDS function. It enables
one to perform dynamic durability analysis and then expect the life time of the composite structure. The
composite faced sandwich structure’s spectrum analysis of a domestically-developed satellite, STSAT-3, has
been discussed in the present study.
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Table 1 Material properties of hybrid honeycomb

structure
Material property Gr/E skin
E;; (MPa) 131000
E,; (MPa) 10800
Gy, (MPa) 5650
vy, (MPa) 0.28
p(kg/m3) 1540.
Material property Al core
Ex-y, Gxy(MPa) =0
E, (MPa) 1310
Gy, (MPa) 427
Gy, (MPa) 214
Vyys Vxy=xz 0.8,~0
p(kg/m3) 83.0
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Table 2 Random vibration requirements for the

STSAT-3
Frequency(Hz) ngé;ggn
20 0.016
50 0.1
800 0.1
2000 0.03
Overall 11.9 grms
Loading direction X,V,Z
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Fig. 4 Analysis result data acquisition points
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Fig. 5 Random vibration analysis results:
(a) acceleration spectrum; (b) equivalent acc.
response on time domain; (c) displacement
spectrum; (d) equivalent disp. response on time
domain; (e) stress response at point E
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