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Abstract: In order to analyze the attitude motion of end-bodies in deployment of STS ( space tether system ), based on the Lagrangian
equations of the second kind, the mathematical model of deployment of the system and the angular motion of end-bodies were developed, to analyze
the attitude dynamics of end-bodies in deployment. Since the sizes of satellites are not negligible in actual space missions, the mother-satellite and
sub-satellite connected by tether were regarded as rigid bodies with certain sizes, and the mass of the mother-satellite is much larger than the sub-
satellite in modeling. Besides, the tether is regarded as a rigid rod with a certain mass. The mathematical model was used to analyze the deployment
process of STS, and to analyze the main influence factors to the attitude motions of end-bodies including the initial disturbance of attitude angles,
and the dynamic or static asymmetry of end-bodies. Simulation results demonstrate that either the initial disturbance or the dynamic and static
asymmetry of end-bodies in deployment can cause the attitude angles instability, or even cause the tether enwinding satellites. The simulation
results can provide reference for the attitude control of satellites in deployment.

Keywords: space tether system; deployment; Lagrangian equations of the second kind; attitude of the end-bodies; dynamic and
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Fig. 12 Attitude of sub-satellite and tension torque
when its inertia product is 0. 01 kg + m’

AWM A X FRAE, 5 AT =0.05, ], =

J, =) =0.05, FEMIAEDM a =0. 1 rad, T
BRI AAACIIE 13 Frs. R, ST EA
SEXFRBEREAA , HA SRR FR LR, BIZ SN
SR, FEAAR T ARG AN, 16 SRR
18 B ARAIR G , B 220 £ Ik 7 P i 1 S A



42 1

R0, 45 - 2 ) UL 2 48 R 8 e T B BEAR S SR S 2580 3 2 - 105 -

b, LG A ARG, B F A v J sl M i e
AL 907, P ECRM SR I

0.35

0.3r

0.25r

0.2r

HE) i /rad

0.05-

0

0 1000 2000 3000 4000 5000 6000 7000 8000
k] /s

K13 FREFEINMZEIZ

Fig. 13 Curve of nutation angle of sub-satellite
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