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Fig.1 Diagram of the space debris tugged by the service satellite
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Fig.2 Topology configuration of service satellite and space debris
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Fig.3 Lumped parameter model of cable
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Fig.4 Cable static balance configurations obtained from

the lumped parameter method and analytical solution
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Table 1

Mass property of service satellite,

solar wing and space debris

Body NO.  Name Mass(kg) Inertial Prop(kg + m*)
[3.88x10° -1.68x10  8.18;
-1.68x10 3.70x10°  2.88;
8.18 2.88  2.10x10°]
[322 0 0;
55.10 05 09 0;
348
8.18;
2.88;

1.18x10%]

B, TN gox10?

satellite
South and
B, B, north
solar wing 0 0
[3.00x10°
-1.6
8.18

-1.6
2.76x10°
2.88

B, Space ) 1 0x10°

debris
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Table 2 First 6 frequencies of solar wing

Order Freq/Hz Order
1 0.200 4
2 0.420 5
3 1.152 6

Freq/Hz
1.265
3.387
3.827
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compared with the inertial and orbit coordinates
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SIMULATION STUDY ON DYNAMICS AND CONTROL OF
SPACE DEBRIS TUGGED BY FLEXIBLE SPACECRAFT"

Dong Fuxiang” Zhou Zhicheng Qu Guangji
(Institute of Telecommunication Satellite, China Acdemy of Space Technology, Beijing 100094, China)

Abstract According to the demand of space debris removal in the geostationary orbit, the dynamics and control
simulation on the process of space debris tugged by flexible spacecraft was studied. The system topology configura-
tion was analyzed, and based on the recursive method, the flexible mutibody system dynamics equations of serv-
ice satellite and space debris were established, and the J2 perturbation of earth was considered. The cable dynam-
ic model based on the lumped parameter method was also established. The service satellite and space debris were
connected through constraint equations. And the attitude control torque of service satellite was calculated by the
PD controller. Finally, the flexible multibody system equations of the process ware formulated. The cable model
used in this paper was validated through the comparison between the catenary model and the lumped parameter
model. The process of the debris tugged by the service satellite was analyzed through numerical simulation, in
which the mass of space debris is near to the service satellite mass. Additionally, the corresponding dynamic
property was studied, which can give some suggestions on the mission design of service satellite and the strategy

of debris removal.

Key words space debris removal, cable mechanics model, flexible spacecraft, mutlibody system dynamics

and control, on-orbit service
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