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A Novel 2T2R Parallel Mechanism and Its Kinematic Analysis

ZHU Wei, LIU Xiaofei, I.LI Hanbing, SHEN Huiping, DAI Zhiming, GU Kairong

(Research Center for Advanced Mechanism Theory, Changzhou University, Changzhou 213164, China)

Abstract: 2PUS-2PRU parallel mechanism is introduced and designed which has 4 degree-of-freedom
(DOF) motion output consisting of 2DOF translational motion and 2DOF rotational motion. In this
paper, the topological structure of the mechanism is analyzed firstly according to the Position Orienta-
tion Characteristic theory (POC). Then the inverse kinematics model of the mechanism is deduced.
Secondly, some workspace graphs of the mechanism are obtained by using the limit boundary search-
ing method, which include 3-dimensional workspace graphs of the mechanism, and workspace
relations between the displacement input of the sliding guides and the angular output of the moving
platform. The influence of the structural parameters on the workspace is analyzed, which would pro-
vide a reference for optimization of parameters of the mechanism. Thirdly. the Jacobian matrix is de-

duced on the basis of the previous kinematics model, from which the singular conditions are analyzed
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including the singular of the inverse solutions, the singular of the positive solutions and the mixed sin-
gular, Also, some CAD models of special singular position are present. 2PUS-2PRU parallel mecha-
nism has some advantages of higher precision, larger rotation angle, and continuous workspace. The
mechanism has a good application prospects in the field of motion simulator, attitude leveling and
solar tracking.
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