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ABSTRACT

This paper is the study on random, sinusoidal and shock vibration responses for the
STSAT-3(science and technology satellite-3) proto-model which is the first small size
all-composite satellite in Korea. The structure system of the STSAT-3 forms box type
structure by joining several hybrid sandwich panels comprised of honeycomb core and
carbon fiber reinforced laminated composite skins on both side. Mode shape, stress,
displacement and acceleration responses are obtained on both the frequency domain and
time domain by means of a commercial FEA software MSC/NASTRAN. From these
analysis results, failure, safety factor and design validity are assessed. These results can
be successfully applicable as reference data when a new satellite is developed as well as
giving out an excellent criteria in satellite vibration treatment design.
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Fig. 3. FEA model of STSAT-3 and result-
sampling points for random, sinusoidal
and shock analysis
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Table 2. Random vibration specifications
for the STSAT-3

Frequency(Hz)  Acceleration PSD(g?/Hz)

20 0.016
50 0.1
800 0.1
2000 0.03
Overall 11.9 grms
Loading direction X

Table 3. Swept sine vibration specifications
for the STSAT-3

dir-g%?iton Frequency(Hz) Level
< 5-13 3.63 mm(0-peak)
13-100 25 g

Table 4. SRS from LV for the STSAT-3

Frequency(Hz) Acceleration (g)

100 20
1,500 2,200
6,000 2,200

Loading direction Axial (y)
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Table 5. Maximum acceleration and
displacement responses at the
center of the top panel of the
main body in shock analysis

Ext. Res. ) Displacement
Dir. DI Acceleration (g) (mm)
X 12.74 4.63e-2
Y-axis y 12.94 6.01e-2
z 5.27 2.78e-2
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