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Workspace of SR Planar Mechanism in Different Assembly and Work Modes

LIU Wei
(Xi'an Polytechnic University, Xi'an 710048, China)

ABSTRACT: The work aims to study the workspace of 5R parallel mechanism in different assembly and working modes,
and provide theoretical support for the workspace analysis and path planning of the mechanism similar to SR planar me-
chanism. The singular matrix of kinematics was obtained by deriving the constraint equation. The workspace boundary
constraint equations were established and the constraint inequations were built based on the definition of assembly and
working modes. The workspace image of SR parallel mechanism in different assembly and working modes was obtained.
The union of the workspaces corresponding to assembly mode “+—" was the reachable workspace. According to the com-
bination of assembly and working modes, eight different workspaces could be obtained. Cylindrical Decomposition in
solving the problem of workspace has certain application value. The set of inequalities are solved with Mathematica, and
the results are intuitive and easy to understand.
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Fig.1 The 5R planar mechanism model
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Fig.2 Four work modes of 5R planar mechanism
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Fig.3 Two assembly modes of 5R planar mechanism
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Fig.4 Calculation example of Cylindrical Decomposition
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Fig.5 Work space of 5R planar mechanism in ++ work mode
and +— assembly mode
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