444 5 5 ) (2SS RS | A N NI = ¢

Journal of Nanjing University of Aeronautics &. Astronautics

2012 4£10 A

Vol. 44 No. 5
Oct. 2012

BRRADERFRAPEINSESEE

KA

CP AU 23 R R 24 HILBR S 4 ) 2 R 7 ol ) R B S 0 2 9 - 210016)

WEARINBEALZARIZLESNEN MARSEENRRALEZAANERRDIAF . BAEZLLEY
BAEATREE BRSO G EERES S FEAY BT F R RIAF R %0 A M E S .4 A Floquet 2 3 5 7
Pt R Z A B RARG Y, KRG, BRI ELEITXGAANRALAR HRADZRAAAHEHD G S A
BATT R A, BRAN LEFRHWENBEFHBRALEAG S ESABRANENFBHOELLDAFITH
ABCGREE S . R AR RE T F R ARG A NE S b LI bR R Kok E R0 A R

XBINBEALEZRG;EAARBED; 28 AL
hESHES.V412.4;0313 XERFRIZED A

XEHFS:1005-2615(2012)05-0663-06

Periodic Motion Bifurcation and Stabilization of
Tethered Satellite System

Jin Dongping . Pang Zhaojun, Yu Bensong

(State Key Laboratory of Mechanics and Control of Mechanical Structures,

Nanjing University of Aeronautics &. Astronautics, Nanjing, 210016, China)

Abstract : The nonlinear dynamics of tethered satellite system is studied for the attitude motion of mother

satellite. Firstly, the planar dynamical model of two degree-of-freedom is established for a tethered

satellite system moving in an elliptical orbit during station-keeping phase. The periodic motion is ob-

tained by performing the perturbation analysis with the orbital eccentricity as a small parameter. After-

wards, the stability of the periodic motion is analyzed using Floquet theory. The effect of the parameters

of the system on the bifurcations of periodic motion is revealed numerically. It is found that the coupled

attitude and pitch dynamics causes the co-existence of quasi-periodic motions, and yields the chaotic mo-

tion as increasing the size of the mother satellite. Finally, a linear velocity feedback control scheme is

successfully applied to stabilize chaotic motion.
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