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Kinematics Study of Six DOF Parallel Mechanism with
Three Branches
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Abstract; In order to enable the parallel mechanism to complete three rotations and three movements in three-
dimensional space and carry out all-round motion, a 6-DOF 2PPRS-RPRS parallel mechanism was proposed by the
research group. Firstly, the configuration of the parallel mechanism was described and the kinematic coordinate system
of the mechanism was established; the degree of freedom of the mechanism was solved by the spiral theory, and the
correctness of the solution was verified by the modified Kutzbach-Griible formula. According to the relative attitude
relation between the branch-chain and the fixed and moving platform, the plane equation of the branch-chain was
deduced, and the analytical solution of all the inverse solutions of the 6-DOF parallel mechanism was obtained by
combining the condition of the bar length invariability. Furthermore, based on the three-dimensional boundary search
method, the reachable position workspace of the mechanism was solved and mapped. Finally, through SolidWorks/
Simmechanics 3D movement/ parameter visualization joint simulation, the change curve of driving displacement relative
to time was obtained. The research results show that the structure design and DOF analysis of the mechanism are
correct, and the kinematic input and output change rules of the mechanism in three-dimensional space are obtained.
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Figure 2 Schematic diagram of branch chain structure
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Table 1  Parameter settings of 2PPRS-RPRS
parallel mechanism
BUEEE  /mm R/mm  Umm  n/mm  m/mm
6 160 180 100 120 120
s,/mm 5,/mm s/mm B/(°) w/mm  w,/mm

37.5 ~137.5 37.5~137.5 37.5~137.5 60 ~120 80 ~180 80 ~180
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