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THE EFFECT OF DISPLACEMENT OF MASS
CENTER ON THE ATTITUDE OF SMALL
SATELLITES

HOU Yuemin JI Linhong JIN Dewen

(Department of Precision Instrument and Mechanics, Tsinghua University, Beijing 100084)

Abstract

Contributions on attitude of small satellite have mainly placed emphasize on
control system, such as system design, method of control, control algorithms, mathe-
matical model, attitude simulation and the like, but few papers have been published
on the relation between attitude stabilization and mass center of small satellites.
This paper analyzes effect of the displacement of mass center on attitude of small
satellites from the view of structure design and dynamical balancing in light of el-
lipsoid of kinetic energy and motion equation. The motion equation in this paper
is deduced from Lagrange equation of second kind, and represented in terms of
matrix to benefit solving the equation by computer and also to make the equation
concise. By the equation, the numerical simulations of attitude are carried out for
a 50kg small satellite corresponding to different initial angular velocities and dif-
ferent displacements of mass center. The effect of displacement of mass center on
stability of motion of small satellites is also analyzed. The simulations and analysis
show that one or several optimal displacement of mass center exists both for atti-
tude stabilization and stability of motion. This paper aims at providing reference
for structure design, attitude control, as well as for determining the precision of
dynamic balancing.

Key words Small satellite, Attitude, Stability of motion, Dynamic balanc-
ing
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