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ABSTRACT

Satellite structure should be designed to accommodate and support safely the payload and equipments

necessary for its own missions and to secure satellite and payloads from severe laucnch enviroments. The

lauch environments imposed on satellites are quasi—static accelerations, aerodynamic loads, acoustic loads and

shock loads. To qualify the structure design against low-frequency dyanmic enviromnent, sine vibration test

should be performed. During sine vibration test, the notchings are implemented in order to keep the payloads

and equipments from excessive loading at their own main modes. This paper deals with sine test prediction,

sine vibration test results,
Element Model.

comparison of predicted values and tested values,

and verification of Finite
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3 1. Sine specification of launcher (Ariane 5)

Frequency range (Hz) Protoflight levels (g)
5-50 125
Axial
50-100 1
525 1.0
Lateral
25-100 0.8
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217 5. Notched input level in X axis

Notched Input Spectrum (Sine Y) (Empty)
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2191 6. Notched input level in Y axis

Notched Input Spectrum (Sine Z) (Empty)
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713 7. Notched input level in Z axis
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13 9. Harmonics in input spectrum
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| description Freq Shift (Hzj | % diff / OL
WEMS lateral 15t made (ROR4) 05 -46%
Satellite 1st X mode 08 4%
Satellite 1st ¥ mode 04 1%
Ml PIP Y mode -08 4%
Solar Array ¥ mode -24 127%
WEMS lateral 2nd mode (RORA) -BA -83%
Solar Array Y mode H 1%
Ml PIP X mode -08 -
WWEMS axial mode (RDR1) 44 -B7 %
Wl PIP Z mode 03 -10%

Solar Array ¥ mode 1.7 -Fi4%
MODC S antenna mode - -

LAE nozzle made XY - -
Satellite 1<t axial Z mode 21 -28%

Solar Array YZ mode -28 -32%
TCR antenna #Z mode 45 -50%
Ml Back of scan X mode -12 40%
Ml Telescop mode 22 -43%
Ml Back of scan 2 mode 14 2%
Satellite 2nd axial £ mode 47 -2%
-¥ reflector X mode 1268 29%
Thrusters 2 and 3 mode 0p 136%
Thruster 3 ap 44%
MODC S antenna X7 mode T2 OR%
Thruster 1 X7 mode 11 321%
Heat shield ¥ - -
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Mole Essai PointMesure Type Commentaire
PFM  Concat_QLX 08_QLX 06 Pilot Global Max 11X 12X 13X 14X

PFM  Concal QLX 08 QLX 06 Crossed Axis Z Max Global Crossed Axis 2 Max

1% 10. Tested input level in X axis

f‘w-@‘w J-‘WW":‘:»M, S e S “;\

SRR i e

.

W w w » v
Orgine U Mk g Pl e Gmele Oighe U i Eomd ks T oo [,
Rbcoms veisy  PRM QLY loL 1Y RES coms Iivetisy  PPM QLY. tot 122 i

13 11. Tested input level in Y axis
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18 12. Tested input level in Z axis
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