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The Combined Control Algorithm for

Magnetorquer and Reaction Wheel of Small Satellite

SUN Zhaowei, YANG Xu and YANG Di
(Rescarch Institute of Satellite Engineering and Technology , Harbin Institute of Techoology - Harbin, 150001,P.R.China)
Abstract. Magnetorquers andd reaction wheels are the important control actuators of the modern small satellite. Because it
uses the magnetorquer as the actuator, the dynamic system of the small satellite is a nonlinear system with the restrictive condi-
tions., Aimed at the initial atitwde capture, a combined control algorithm for the magnetorquer and reaction wheel has been
adopted, The simutation results indicated that the algorithm has excellent robustness and can be designed and realized easily.
The algorithm has reduced the saturation opportunity more obviously than using the reaction wheel only, and increased the ati-

de convergence speed more greatly than using the magnetorquer only.
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4 {HEINEFHFE LR (The initial conditions
and results of simulation)
A
e(roll} = 30(°), ¢ = 2.3(°)/s,
G(pitch) = 60{°}, 8 = 2.3(°)/s,
V(yaw) = 30(°), ¥ = 2.3(°)/s.
MBS
HE kR = 600km,
{gify { = 97.7(°).
MERBTT:
m, = 35Am’.
SETIA%E:
[1.144,4.4,1.144] x 10 Nm.
T8,
[7.2,7.2,7.2] x 10~Nm.
TEHERE:
18.73 0.108 0.090
I= [0.103 20.77 0.092:|kg:mz.

0.090 0.092 23.63
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K = diag]0.00265,0.00265,0.003651,
So = diagl0.0035,0.0035,0.0045}.
XEMEASE:
[0.0,0.0,0.0]Nms.
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Fig. 1 The time process of altitude rates
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Fig. 3 The time process of magnetic forque after rate
damping when using combined contro] algorithm
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Fig 5 The lime process of magneic torques after rate
damping when using reaction wheels only
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Fig. 2 The time process of attitude errors
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Fig. 4 The time process of wheel's speed after rate
damping when using combined control algorithm
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Fig. 6 The time process of wheel's speeds after rate
damping when using reaction wheels only
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