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Random Vibration Characteristics of a Whole Structure Composite

Satellite Having Hybrid Composite Sandwich Panels
Hee-Keun Cho* and Juhun Rhee**

ABSTRACT

Whole composite structure small class (150kg) satellite, STSAT-3, was initially
developed in Korea. The structure does have aluminum frames that support the
structure, and it is composed of only composite sandwich panels. A number of
electronic boxes and mechanical apparatus will be shielded within the compartments
built up by the composite panels. This study focused on the random vibration
responses of the satellite. For this objective, vibration tests and analyses have been
successfully performed with respect to STM (structure and thermal model) of the
satellite. Additionally, through the experiment and theoretical analyses, the both
results’ accuracy was verified by comparison each other.
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Low level random test : 0.5 grms

‘ (inspection)

Low frequency sine test
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Low level random test : 0.5 grms

‘ (inspection)

Main random test : 11.53 grms

‘ (inspection)

Low level random test : 0.5 grms

Fig. 1. Random vibration test sequence
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Fig. 2. Random vibration test profile
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Fig. 3. Vibration test setup on shaker’s
slip table in X, y, z direction
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Table 1. Mechanical properties of orthotropic
USN150 and aluminum honeycomb
core

USN 150 | AL Core
Density,p (kg/m?) 1,540 83.3
Longitudinal
13 .005
modulus, Ex (GPa) 0 0.00
Transverse
10. .
modulus, Ey (GPa) 05 0.003
Shear Modulus
’ . .001
Gxy (GPa) 506 0.00
Shear Modulus
’ 3.38 0.214
Gyz (GPa)
Shear Modulus,
Gxz (GPa) 5.06 0.427
Poisson’s ratio, v, 0.28 0.8
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Table 2. STSAT-3 mode results from both
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Frequency
Mode FEA Experiment
1% mode 39.4 405
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3 mode 105.3 107.5
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5" mode 153.2 155.6
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Fig. 4. The STSAT-3 full model of real,

cad and fea
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