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Analysis of Friction Torque Model of DGCMG Gimbal Servo Systemwith
Its Identification

Li Hong"*, Hang Ying"*, Han Bangcheng'®, Li Haitao"*
(1. Science and Technology on Inertial Laboratory, Beijing University
of Aeronautics and Astronautiecs Beijing,100191, China)
(2. Fundamental Science on Novel Inertial Instrument and Navigation System Technology

Laboratory Beijing, 100191, China)

Abstract The nonlinear friction torque of the double gimbal control moment gyroscope (DGCMG) gimbal
servo system heavily influences its control precision with a gyroscopic effect. In order to alleviate this is-
sue, a method of creating an accurate friction torque model and identifying its parameters are presented.
The dynamics of the CMG gimbal servo system are analyzed. Based on the study of the friction torque in
inner and outer gimbals which are related to gimbal's angle velocity and gyro torque, an accurate model of
friction torques in the inner and outer gimbals has been established. Then, using the forgetting factor re-
cursive least square (FFRLS) method, the parameters of this model are identified using the real coeffi-
cients of the CMG and experimental sampling data. The accuracy of the friction models and the identifica-
tion results are validated through experiments, which serves to compensate the nonlinear friction torque of

DGCMG gimbal servo system and improve the control precision of the gimbal servo system.

Keywords double gimbal magnetically suspended control moment gyroscope; gimbal servo system; fric-

tion model; parameters identification; forgetting factor recursive least square (FFRLS)

Mathematical and Physical Meaning of Influence Matrix R in
Calculation Model for Multiple-Input Structural Analysis

Liu Guohuan"*, Lian Jijian"*, Guo Wei*, Geng Chen'
(1. State Key Laboratory Hydraulic Engineering Simulation and Safety. Tianjin University Tianjin, 300072, China)
(2. School of Civil Engineering, Tianjin University Tianjin. 300072, China)
(3. School of Civil Engineering, Central South University Changsha, 410075, China)
(4. School of Civil Engineering, Tianjin Chengjian University Tianjin, 300384, China)

Abstract The influence matrix R=—K, 'K, is an important parameter in calculation models, including
the models for time or frequency-domain analysis, and for multiple-input structural analysis. In this pa
per, the mathematical and physical meaning of parameter R are discussed, and its natural characteristics
are given and demonstrated through a numerical example. It is shown that the pseudo-static response ob-
tained from R is independent from the dynamic response in mathematical meaning, but not in physical

meaning.

Keywords multi-support input; spatially-motions input; influence matrix; pseudo-static response

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



