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ABSTRACT

After launching, spacecraft is exposed to extreme environments. So spacecraft should be tested after design/manufacture to verify
whether components can be operated functionally. Acceleration transferred from launch vehicle to spacecraft produces quasi-static
load, sine vibration and random vibration. Random vibration is also induced by acoustic vibrations transferred by surface of
spacecraft. And shock vibration is produced when spacecraft is separated from launch vehicle. To verify operation of spacecraft
under these launch environments, separation shock test, sine vibration test, acoustic vibration test and random vibration test should be
performed. This paper describes these launch environment test requirements.
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Fig. 1 FEM model
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Table 1 Results of modeling

No Descriptions Results
1 Mass 726.34kg
No. of Grids 32586
No. of Elements
— Shell 26548
3 — Solid 2982
— Beam 1226
— Rigid Body 1855
— Concentrated Mass 59
Payload Module Panel

Equipment
Module Pane|

Propulsion Module
Propulsion Tank

Fig. 2 Spacecraft configurations
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Fig. 3 lateral and axial modes
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Shock Response Specrum
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Fig. 4 Launch vehicle interface shock level
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Fig. 5 Attenuation of high frequency regions
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Fig. 9 Overall notched input and test input
level in z—direction
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Acoustic Environment
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Fig. 10 Input spectrum for acoustic vibration test
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