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Numerical evaluation of transmission vibrations in satellite stability using
telescopic gradient boom and determination of geometric design parameters
using particle swarm optimization algorithm

Farhad Farhgang laleh', Adel Pourtaghi Marzrood?, Aghil Yousefi Koma?

1,2.Tranian Space Research Center/Space Thrusters Research Institute, Tabriz, F.Farhang@jisrc.ac.ir
3. Faculty of Mechanical Engineering of Tehran university, Tehran

Abstract

Determining the geometrical characteristics of the telescopic booms for the stability of
the satellite and reducing its transmission vibrations is one of the most important issues
that should be considered for designing a satellite stabilization booms. In this study, due
to the high ratio of satellite mass to the booms, the booms is modeled as a cantilever beam
with finite element method and the initial displacement in accordance with the shape
of the first mode is considered for it. The supports forces and torques were calculated
using the Newmark dynamic solution method for the finite element model. With these
values, the Eulerian angles of the satellite have been evaluated. In this study, the critical
displacement of the beam, which is its lateral displacement, has been investigated. For
stability, the length of the booms should be increased, while for decreasing the vibrations
of the satellite, a short length is desired. Using multi-objective optimization algorithm,
the conflict has been resolved to achieve the appropriate geometry. The results show that
the stability and vibrations transmitted from the beam to the satellite are very important

and the correct choice of geometry has a good effect on these two issues.
K eywor: ds *Multi-objective Optimization, Vibration Analysis, Satellite Dynamics, Satellite Stability, Telescopic Booms.
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