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Design and Kinematics Analysis of a Novel 3T1R Parallel

Mechanism with Single Degree of Freedom

WANG Yixi, SHEN Huiping, MENG Qingmei, DENG Jiaming

(Research Center for Advanced Mechanism Theory, Changzhou University, Changzhou 213164, Chi-

na)

Abstract;: The Fewer-input and More output (Fi-Mo) parallel mechanism (PM) has potential applica-
tions. However its investigation and application are fewer. This paper proposes a novel Fi-Mo PM with
a single input and outputs of three-translation and one-rotation (3T1R). An analysis for main topolog-
ical characteristics of the PM is also performed, including position orientation characteristics (POC),
degree of freedom (DOF) and Coupling Degree (x), which proves its coupling degree  is one. Then,
according to the kinematics modeling principle based on ordered single opened chain(SOC) , proposed
in author’s early work, the solving methods for the forward position problem of the PM are given. At

the same time, the inverse position solution equations are derived, and Jacobian matrix is obtained
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through the constraint relation of the PM. In addition, the output velocity and acceleration calculation
formula are obtained that is verified by a numerical example. Last, a prototype of parallel vibration
screen based on this 1-DOF 3T1R Fi-Mo PM is designed and illustrated. This work lays a theoretical
foundation for the design and application of the PM.
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