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Kinematics of a Parallel Mechanism with Closed-loop Unit
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ABSTRACT: The work aims to propose a 2-UPS/(S+SPR)R parallel mechanism with closed-loop unit for fast and high
precision sorting in automatic packaging production line. The rotation matrix of 2-UPS/(S+SPR)R was established with
the screw theory to obtain the degrees of freedom of the mechanism. The inverse position solution of the mechanism was
calculated by the closed-loop vector method. In SOLIDWORKS, all the data point coordinates of the working space were
obtained through Motion analysis, and then all the data points were imported into Matlab to draw an effective working
space of the mechanism. The solution showed that the proposed parallel mechanism had three degrees of freedom around
the x-axis, around the y-axis, and in the y-direction, resulting in a shield-shaped arc-shaped working space. The proposed
mechanism has a large movement space and good flexibility, which can effectively improve the working efficiency of
packaging.
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