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Workspace and machining trajectory analyses under a belt
grinding robot’ s grinding of curved surface workpieces

Li Dongjing * ™, Wang Wei”, Yun Chao”, Wang Qilong”, Hao Daxian "
( " School of Mechanical Engineering and Automation, Bei Hang University, Beijing 100191)
( ™ School of Information and Electrical Engineering, Hubei University of Science and Technology, Xianning 437100)
Abstract

The robot belt grinding was studied to overcome traditional grinding’ s shortcomings such as creating harsh
working environment and increasing labor-intensity. A 3P3R belt grinding robot was designed for curved surface
workpiece grinding. The robot kinematics and workspace were analyzed, and then the roughly reachable workspace
of this robot was obtained by using the numerical analysis method. By modeling the surface point of the workpiece
to be machined, the reachability simulation analysis was carried out on the processing of machining surface points
by the Monte Carlo method, and the robot posture and the processing trajectory were obtained while all the surface
points to be grinded were closest to the Grinding wheel. The analysis of this approach can be used to judge whether
this robot can machine the curved surface workpiece or not, and can provide guidance to specific workpieces’ ma-
chining teaching programing, while providing a way of off-line programming.

Key words: belt grinding robot, workspace analysis, Monte Carlo method, curved surface workpiece, machi-

ning trajectory
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