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Design of a Position-Orientation Decoupled Parallel Robot with 5-DOF Using Flexure
Joints
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Structural synthesis of position-orientation decoupled parallel mechanism
composed of a target point controlling chain and two rotational motion generating chains was carried out.
As the result, 24 kinematic structures were figured out. Kinematic analysis of a mechanism among them was
carried out to evaluate workspace, accuracy and singularity. Stiffness and displacement-dependent drift
of a flexure revolute joint, which is composed of two frames and in-parallel arranged thin plates, were
theoretically and experimentally investigated, while a spatial mechanism based on the Oldham"s coupling
mechanism was developed as a measurement apparatus used in our experiments. A new design of the joint
including material selection was proposed for better stable behavior of it. A parallel robot with a
position-orientation decoupled structure was designed and built, and experimental results showed its good
performance in workspace and accuracy.
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5> |0 : active joint
(CO: revolute joint
-2 |E=: prismatic joint
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‘Rotational motion generating chain : RMC2 ‘

Target point controlling chain : TPC
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