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System design and kinematics analysis of a 5-DOF handling robot
Ding Lei Li En Tan Min Wang Yizhou
(State Key Laboratory of Management and Control for Complex Systems, Institute

of Automation, Chinese Academy of Sciences, Beijing 100190, China)

Abstract A new 5 degree of freedom (DOF) handling robot for punching production line was de-
signed. Firstly, the robot mechanical structure was designed considering requirements of the punching
production line. Then the control system was built. Secondly, the forward kinematics model was ana-
lyzed. The link coordinate system was established by the D-H method. The inverse kinematics was
solved. Finally, workspace and movement precision was described. The workspace was projected to
xy, xz, yz three planes to get its specific parameters. Kinematics, workspace and movement preci-
sion analysis are instructive to robot parameter design and trajectory planning.
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