
Author’s Accepted Manuscript

Singularity and Steering Logic for Control Moment
Gyros on Flexible Space Structures

Quan Hu, Chuandong Guo, Jun Zhang

PII: S0094-5765(17)30010-3
DOI: http://dx.doi.org/10.1016/j.actaastro.2017.04.030
Reference: AA6290

To appear in: Acta Astronautica

Received date: 2 January 2017
Revised date: 5 April 2017
Accepted date: 23 April 2017

Cite this article as: Quan Hu, Chuandong Guo and Jun Zhang, Singularity and
Steering Logic for Control Moment Gyros on Flexible Space Structures, Acta
Astronautica, http://dx.doi.org/10.1016/j.actaastro.2017.04.030

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/actaastro

http://www.elsevier.com/locate/actaastro
http://dx.doi.org/10.1016/j.actaastro.2017.04.030
http://dx.doi.org/10.1016/j.actaastro.2017.04.030


 

1 

Singularity and Steering Logic for Control Moment Gyros on Flexible 

Space Structures 

 

Quan Hu
a,1*

, Chuandong Guo
a,2

, Jun Zhang
b,3

 

 

a
Beijing Institute of Technology, 100081, Beijing, People’s Republic of China 

b
Beijing Institute of Control Engineering, 100094, Beijing, People’s Republic of China 

 

huquan2690@bit.edu.cn 

guochuandongde@foxmail.com 

macrocruiser@163.com 

 

*
Corresponding author.  

 

Control moment gyro (CMG) is a widely used device for generating control torques 

for spacecraft attitude control without expending propellant. Because of its 

effectiveness and cleanness, it has been considered to be mounted on a space structure 

for active vibration suppression. The resultant system is the so-called gyroelastic body. 

Since CMG could exert both torque and modal force to the structure, it can also be 

used to simultaneously achieve attitude maneuver and vibration reduction of a flexible 

spacecraft. In this paper, we consider the singularity problem in such application of 
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