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Verification of Vibration Test System for Geostationary Satellite
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Dong-Woo Lee*™***, Guee-Won Moon*****

Abstract

Development and verification of whole vibration test system was requested for
developing a geostationary satellite. This satellite is enlarged significantly compared
with fore-satellite in KARI For vertical vibration test, new vertical vibration system was
developed. For lateral vibration test, thermal equilibrium test was performed because
of difference of thermal characteristics between test adapter and slip table. And lateral
vibration system performance for overturning moment was verified by analysis and test.
As the number of acquisition channels was increased, new shaker control and data
acquisition system was installed. In this paper, verification process and techniques to
improve test stability are introduced for the whole vibration test system.
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SYS-411ss4 R 1| SYS-41 justification
3000 kg 2800kg (2500+300)

Test Load
\Vertical Dynamic load 90 kN BEKN (2800kg x 3,125g)
Vertical Quasi-static load 450 kN J75kN (2800kg x 10g)
Horizontal Dynamic load 90 kN TOKN (2800kg x 2.59)
Honzontal Quasi-static load 140 kN TOKN (2800kg x 2.59)
Honizontal Dynarmic overturning Moment 125 kNm 118KNm (2800kg * 2.50'1.72)
Horizontal QS overturning Moment 180 kNm 118KNm (2800Kg  2,50"1.72)
Displacement +-25 mm AE specification +/-12mm
Data acquisition accelerometer number 200 about 200
Data acquisition strain gauges number 72 about 30
Data acquisition shock number 40 NA sine
Notching/abort/control channels number 16 & notchfabort + pilots =28
Analogic Back-up record number of channels 75 abort analysis, 64 chan OK
Analogic data sampling filtered 600Hz clean curves
Processed Response
(global/fundamental/phase) 120 to 150 points <1 hour accuracy
Data storage yes traceabilit
Dynaworks interface unv Astrium driving test
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Max pilot strategy validation Max safety
Cross axis response up to 100Hz 20% accuracy
Base input acceleration accuracy outside
S/C modes +-1dB accuracy
Base input notching accuracy on S/C
modes (overshoot) +/- 2dB accuracy
Abort decay slope > 25 dBloct safety
Abort induced shock no shock safety
Automatic nofch on 3 channels AE accurate notch
simultaneously yes request
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