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Topological design and performance analysis of a new type 2T1R
parallel mechanism

GENG Zonghai, LI Ju, SHEN Huiping, YANG Tingli
(Research Center for Advanced Mechanism Theory, Changzhou University, Changzhou 213016, China)

Abstract: Aiming at the dual demand problem of precise operation in a small range and unidirectional operation in a large range in industrial
production, the parallel mechanism with two translation and one rotation (2TIR) outputs was studied. Firstly, a new type of parallel
mechanism with two translations and one rotation was designed and analyzed by using the topology design method based on azimuth feature
set. The topological design process of the mechanism was given, and main topological characteristics of the mechanism such as degrees of
freedom were verified. Then, the kinematic modeling method based on topological features was used to establish the kinematic model for
kinematic analysis, and the symbolic positional positive and negative solutions of the mechanism were studied. According to the positive and
negative solutions of the mechanism, the reachable workspace of the mechanism, the velocity and acceleration curves of the middle point of the
moving platform of the mechanism and three types of singular positions of the mechanism were studied respectively. Finally, the dynamic model
was established and the dynamic analysis was carried out by using the sequential single open chain method based on the principle of virtual
work, and the driving force required by the mechanism was studied. The results show that the relative error of the simulation curve and
theoretical curve of the speed, acceleration and driving force of the parallel mechanism is less than 2% , and the kinematic and dynamic model
of the mechanism is established correctly, which lays a foundation for the error analysis, trajectory planning and control of the mechanism.
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Table 1 Positive solution value of mechanism position

75 y/mm z/mm a/rad
1 = 110 254.073 0.472
2 110 108. 636 -1.546
3 110 ~48.636 1.546
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Table 2 Input parameters of mechanism drive
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