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Effect of clearance on the manipulator end trajectory
under different gravity environments

Liu Fucai, Hou Tiantian, Qin Li, Gao Jingfang
(Industrial Computer Control Engineering of Yanshan University,
Key Laboratory of Hebei Province, Qinhuangdao 066004 )
Abstract

Taking the on orbit servicing and high precision manipulation as the background, a clearance equivalent model
of the mechanisms with clearance was studied for both ground alignment and spatial service according to the move-
ment characteristics of mechanisms clearance interface under different gravity environments. The main factors af-
fecting the formation of clearance under different gravity environments were analyzed, and then taking a 2-DOF ma-
nipulator as an example, the dynamics analytical solution of the manipulator with clearance in both the gravity and
the gravity release environments was obtained by using the Massless link method. What is more, the simulation re-
search on the coupling effect of clearance and gravity on the precision of end trajectory tracking control was conduc-
ted. Based on this,to compensate the uncertainty and the disturbance caused by the clearance equivalent model, a
clearance compensation controller was designed and the simulation results showed the effectiveness of it.
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