H2l s WM e R AR Vol.21 No. 1
201341 A Optics and Precision Engineering Jan. 2013

NXEHS 1004-924X(2013)01-0062-07

TENEERERENEFLEHIZITSIXE

ZHE  BIRKERE OO ERE
(L¥ERFR BLEFEEINRAL N, BE BL 710119;
2. FEBF R A%, xE 100039;
B.ELNARFFHRN E BL 710065)

R T 12 A A R IR AR G 8 10 (R s D gl i A AN RS T RO IR ER R o DR 5 #
AR . AR 't R BRI AR T A A SR R B A AR A R SR B X AR B Sl 3 R R o s 1 AR Al R R R
Y A A DX T TR S P T A S AR AR B T R BT A RO RO T — MRS B RO R e R T O 4
PR35 3 A AN 25 40 0 A o S T A3 T A R 118 O H BB R R L FR B 0 2 B AR, R T Matlab/ Simulink X5 L B ER
R I7 A R AT TR O B . 9 IR TR AT AT L B T — P RS I R AR AL 4R T T R AR B R
A YRR I X7 1 JF S8 0 T RNy A B AR A R AR A S e AT . O BRI 45 2R R P H A DR G R B R gk
B R A A S N T 96 40 3 YT T A T R 48 R R4 R AR e BEAT AT . R A W A s IR AR R

kX B WREES LERKEES HET R FES TS

hE SRS VAT4.6:V412. 4 M HAFRIREG A doi: 10. 3788/OPE. 20132101. 0062

Design and experiment of momentum balance

wheels for optoelectric tracking gimbals
LI Zhi-guo'”* ,GAO Li-min' ,ZHANG Bo-ni*,CUI Kai’ , WANG Zhen-yu'

(1. Xi'an Institute of Optics and Precision Mechanics
Chinese Academy of Sciences, Xi'an 710119, China;
2. University of Chinese Academy of Sciences, Beijing 100039, China;
3. Xi'an Institute of Applied Optics, Xi'an 710065, China)
% Corresponding author , F-mail :lzg@opt. ac. cn

Abstract: A balance wheel to offset output torques and momentums of the gimbals during working was
researched to eliminate the influence of movement of an optoelectronic tracking system on the satellite
attitude. The balance wheels used in gimbals based on satellites are characterized by starting frequent-
ly, changing extensively in velocity and acceleration, and passing zero of velocity, which are quite dif-
ferent from that used to control satellite attitude. Therefore, a new balance wheel was designed based

on angular momentum balance principle to meet the requirements of optoelectronic tracking gimbals
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for acquiring and tracking targets. The model and structure of the balance wheel were analyzed and

optimized by finite element methods. Then an electromechanical dynamic model for describing the dy-

namic characteristics of optoelectronic tracking gimbals with the balance wheels was established, and

the simulation for an azimuth rotor was researched by Matlab/Simulink and the reasonable results

were presented. To verify the feasibility, a model prototype was developed. Then the experiment

method based on an air bearing table was presented and the residual angular momentum was tested.

Analysis and test results show that the residual angular momentum has reduced by 96%. The research

verifies that the balance wheel can satisfy the application requirements of satellites.

Key words: satellite attitude; optoelectronic tracking gimbal; momentum balance; balance wheel; air

bearing table
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Fig. 1 Principle diagram of gimbal
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Fig. 2 Principle diagram of balance wheel
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Fig. 3 Simulation frame of azimuth dynamic model
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Fig. 4 Residual angular momentum without/with

compensation of balance wheel
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Fig.5 Single axis mechanism
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Fig. 6 Single axis air bearing table
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