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Analysis of symmetric sweep motion characteristic of

satellite rigid loads
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Abstract: In order to realize satellite sweep imaging and reduce the influence on satellite attitude during
the process of load swing, a method of two same loads swing symmetrically was put forward. And the
swing principle with angle in the given range was planned. Each load had angular velocities of 0.6(°)/s,
6(°)/s in roll and pitch axis. Through the dynamics and kinematics analysis of two loads swing motion,
the proposal of satellite yaw axis extra moment compensated by reaction flywheel was raised. Then some
satellite was used as an example to carry out simulation and analysis, the results showed that the mixed
moment and angular momentum in roll and pitch axis had no impact on satellite attitude in the process of
two loads swing symmetrically, respectively, an extra periodic moment existed in the yaw axis. 0.2 Nm
reaction flywheel was used to compensate momentum, and the satellite attitude pointing accuracy and

attitude stability achieved were within 0.032° and 0.006(°)/s, which could guarantee higher accuracy on

I #5 B #1.2014-06-09; &1T B HJ.2014-07-10

BEE&W B . HFEEARI AR RI(2012AA121502) ; 75 A48 75 4F 3£ 42 (201201010)

TER B W HR1985-), Lo, itk FZNFH TR LB G A %7 mAWFSE . Email:fanglinchang @aliyun.com
SUmE v 4 06(1958-), B WHFE 51, T A R, S g a5 ) Ol 2 B A TR 9 5E . Email:jing@ciomp.ac.cn



550 oMk TAR

% 44 %

the surface area of sweep imaging. It was concluded that two symmetrical load body schemes could

satisfy the demand of satellite sweep imaging and the design concept was feasible.
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Fig.1 Schematic diagram of two load body installation
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Fig.2 Two load body and its coordinate system
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Fig.4 Swing angle motion curve
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Fig.5 Angular momentum in body coordinate system
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Fig.6 Moment in body coordinate system
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Fig.7 Change curves of attitude angle and angular velocity
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Fig.8 Change curves of attitude angle and angular velocity
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