Steering Law Design for SGCMG System Based on Appending Gimbal Rates

" [> To avoid internal singularities when a single gimbal control moment gyros (SGCMGs) system steers, a new steering law based on appending gimbal rates is designed in
this paper. Firstly, with analyzing the relation between the desired torque projection and the SGCMGs = angular momentum when the system is near singularity, appending
gimbal rates for the SGCMGs whose angular momentum are close to the desired torque is proposed to avoid internal singularities. Then the singular values decomposition
theory is adopted to analyze the output torque error, and prove that there is no gimbal lock phenomenon: for the proposed steering: law. Finally, as an example, simulations
for the designed steering law are accomplished on a pyramidal SGCMG: system. The results show that the designed steering law could avoid and escape internal
singularities effectively, and produce little torque error.

o>

T %

Journal of Astronautics

SRS

GRS N TR B Bk P E S| TR m AR A4 A—i | E—& M
M INAEZE AR [ BYSGCMGIE M it
ZEH, FAE, HE, M=
VUL T KA i) 5 4 B 5T, V9% 710072

Steering Law Design for SGCMG System Based on Appending Gimbal Rates

LI Li wen, ZHOU Jun, HUANG He, LIU Ying ying

Institute of Precision Guidance and Control, Northwestern Polytechnical University, Xi’ an 710072, China

[ mz | ‘& | ssxmo | mxxs as) || assegir | Fas s

TR © 2012 (TR il
Hifi: 010-68768614 (Fifl) , 010-68767316 (/%) Email: yhxb@vip.163.com
oAtk bt TiE X R B8 T Bt R A 303, 306; JEfEHibl: dbn{i838fEAE  CFMUR) iR, IBEgwiL: 100048
#1CP4:100088055-4
A F G AL A 28 s R R A R W B TR HRSCHF: support@magtech.com.cn




