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Attitude Control of Low-orbit Micro-satellite

WANG Peng , ZHENG Wei , ZHANG Hong-bo , WU Jie
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: A new scheme of attitude control with active magnetic torque and aerodynamic stabilization torque was proposed for low-

orbit micro-satellite (orbit altitude lower than 500km) , in order to take full advantage of environmental torque. Simulation results show

that the characteristic distance of satellite d,, is the linchpin which influences the attitude control scheme. Suitable magnitude of d,,

should be chosen in order to meet the request of satellite attitude control system. All this shows that the satellite structure proposed in the

current study has the potentiality of being used for experimental teaching and research.
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Fig.1 Constitution of satellite control system
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Fig.2 Damping results of parameters [

HITE 2 ~ [ 4 3 1.3 2 sl al Bl
FRIEREES d, B3R, BB T aixt TUAR R 825
FERE M FHAS T3 5 , 38 3R FHLJE oo 75 B s By s ) A1
PIAEHLBEA WD o X UEHIRHIERTES 4, BOR, X
PRESREBAN. mE1.5R2 Wk/a—17
B Al A, 25 B R N I R B X
T AR E S R el D REFERICR W 5 (H 2 R B
R B — @ HZ )5 , AR RIS, X T4

EEREE /()

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
A fR)/s

B3 5 B 1R e 4
Fig.3 Damping results of parameters [[
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Tab.2  Electricity energy consumed in Damping
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Fig.5 Attitude acquisition and stabilization results of parameters |
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Fig.6  Attitude acquisition and stabilization results of parameters [[
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Tab.3  The precision of attitude control with different simulation parameters
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