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Influence of the friction caused by gravity

on the motion control of a space manipulator

Liu Fucai, Liu Caifeng,Qin Li,Liu Feng, Wang Wenkui

(Industrial Computer Control Engineering of Yanshan University ,Key Laboratory
of Hebei Province , Qinhuangdao 066004 )
Abstract

The effects of the gravity caused friction on space manipulators were studied because they work in the micro-

gravity environment in space so the friction caused by gravity should be considered during their ground alignment.

Then , an active compensation control method was developed to reduce or even eliminate the influence of friction

caused by the ground gravity and its effectiveness was validated on a two-DOF manipulator. The method consists of

three steps:first,the inverse kinematics is derived by using a geometric method ;next, the friction torque and dynam-

ic equations are derived based on the torque balance and the Kane equation;finally,the dynamic properties with and

without friction are studied,and the trajectory tracking in different joint qualityies is simulated by using the PD con-

trol algorithm. The simulation results show that the influences of the friction on the driving force of the manipulator

motion control and the trajectory tracking accuracy are closely related with the gravity. Namely the smaller the gravi-

ty is,the smaller the influence will be.

Key words : space manipulator, gravity ,friction , driving torque , torque balance ,PD control , Kane equation



