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Multi-Mode Parallel Mechanism with Kinematically
Bifurcated Closed-Chains

WANG Yan,XU Yong " ,DONG Fei,ZHANG Qianggiang,ZHAO Chuansen

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, shanghai 201620, China)

Abstract;In order to investigate the actuator design problem of the stretchable mechanism for variable degrees of
freedom, multi-axis linkage machine tool and gait flexible emerging reconfigurable equipment, the movement bifurcation
closed chain pattern parallel mechanism was designed. Based on spiral theory, the multiple degrees of freedom of
bifurcation closed chain and mixed branched chain with bifurcation closed chain and parallel mechanism were analyzed.
A kind of bifurcation motion closed chain of URRC ( universal joint-rotating pair-rotating pair-cylinder pair )
configuration was proposed. The closed chain being in the singular configuration, there was instantaneous motion with 2
degrees of freedom, and in the general configuration, there was continuous rotation of the entire space with a single
degree of freedom or continuous motion with a single degree of freedom plane. Further, the URRC bifurcation closed
chain was connected to the open chain of 5 degrees of freedom RRS (rotating pair-rotating pair-spherical pair), and a
hybrid branch chain with two independent motion modes of 5 degrees of freedom and 6 degrees of freedom was obtained.
Finally, three symmetrically arranged URRC-RRS mixed branch chains were assembled into a motion bifurcation parallel
mechanism , which has four motion modes of three rotation and three translation, three rotation and two translation, three
rotation and one translation, and two rotation and one translation.

Keywords : parallel mechanism ; bifurcation motion ;closed-chain ;spiral theory
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Figure 1

Bifurcation motion closed chain in

singular configuration
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Figure 2 Bifurcation motion closed chain mode [
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Figure 3  Bifurcation motion closed chain mode [I
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Figure 4 Five degrees of freedom

model of mixed branched chains
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model of mixed branched chains
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Figure 6 Bifurcation motion parallel mechanism
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Figure 9 Three rotation and one translation
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