26 6 JOURNAL OF NATIONAL UNIVERSI'Y OF DEFENSE TECHNOLOGY Vol. 26 No. 6 2004

: 1001- 2486(2004) 06— 0054- 04

( . 410073)

:TH112 :A

Motion Bifurcation at Singularities of Parallel Mechanisms

SHEN Hui,WU Xue zhong, LI Ze xiang
( College of Me chatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: The elementary bifurcation theory is uilized to study the bifurcation of singulariies of general parmallel mechanisms. Based
on constraint equations, some typical motion bifurcation of simple parallel mechanisns are researched and they can be classified into
different styles by codimensions of consrairt equations at actuator singular points or end effector singular points. Finally, this paper
discusses how the distuhance of mechanism parameters affects the bifurcation diagram of singularities and results show that those
nonpersistent bifurcations of parallel mechanisms can be transformed into those pemistent bifurcations so that the motion uncertainty at
singularities can be overcome.
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Fig. 1 Bifurcation analysis at singularities of parallel mechanisms
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Fig.3 The 2 DOF planar mechanism and various bifurcations
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Fig.4 The actuator singularity of the five bar

mechanisn and its bifurcation diagram
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