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Workspace and Structural Parameters Analysis for
Manipulator of Serial Robot

Tian Haibo Wei Juan
(School of Mechanical Engineering, Xi’ an University of Science and Technology, Xi’an 710054, China)

Ma Hongwei

Abstract; The volume of workspace showed the flexibility of a serial robot. The workspace of the
manipulator of a serial robot was researched. Firstly, the main structure of the manipulator was given and
its kinematical model was proposed. Then, its kinematics analysis was taken. The manipulator’s
workspace was analyzed by Monte Carlo method and the cloud picture was completed. The adaptive-
divided mesh method was brought. The volume of workspace was calculated. At last, the effect of the
manipulator’ s structural parameters on the workspace volume was analyzed, which provided theoretical

basis for the manipulator’ s structural parameter optimization.
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Fig.1 Manipulator of explosive-handling robot
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Tab.1 Actuated joints angle range of manipulator
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Fig.2 Bars and coordinate systems of manipulator
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Tab.2 Bar parameters and joint variables of manipulator
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Fig.3  Shape of manipulator workspace
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Fig.4 Concept map of boundary sub-meshes seeking
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