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Tethered satellite system with out-of-plane roll motion

Fig. 1
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Out-of-plane chaotic motions of a tethered satellite induced by
heteroclinic orbits breaking

YU Ben-song, TANG Yuning
(State Key Laboratory of Mechanics and Control of Mechanical Structures,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In comparison with an in-plane tethered satellite system, it is more valuable to investigate an out-of-plane system. Dy~
namic characteristics and various applications of the system with roll motions have been concentrated. This paper studies out-of-
plane chaotic behaviors of the tethered satellite. Based on a rigid rod model, both the masses and geometric properties of the satel-
lite rigid bodies and tether are considered. Atmospheric drag and solar pressure in the direction of the roll angle are introduced.
Then a dimensionless dynamic equation is deduced. A necessary condition for out-of-plane chaos induced by heteroclinic orbits
breaking near saddle points of the perturbed system is analytically acquired using the Melnikov function. A chaotic domain concern-
ing system parameters is calculated. The effects of orbital and structural parameters on the domain are analyzed. Numerical cases re-
garding out-of-plane roll motions with chaotic/ quasi-periodic characteristics demonstrate the proposed criterion.

Key words: nonlinear vibration ; tethered satellite ; out-of-plane roll motion;heteroclinic orbits breaking ; Melnikov method
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