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A 6 D.O.F. RTS Parallel Manipulator with Elastic Joints

(Kinematic Analysis and Force Balance-Equation)

Wang SHAOCHI, Hiromitsu HIKITA, Naohiko HANAJIMA,
Mitsuhisa YAMASHITA and Zhao YONGSHENG

This paper is concerned with a novel type of small 6 D. O. F. RTS fully parallel manipulator with
elastic joints. The elastic joints are used to realize highly precise operation of the manipulator.
Rotary input is applied to drive six groups of four-bar linkages in this mechanism. We establish two
displacement equtations of the mechanism and present the inverse kinematic analysis including the
motion of four-bar linkages. The bending and torsional deformations of elastic joints are further
investigated from the kinematic viewpoint of the mechanism. Then we derive elastic moments and
torques for the case that the motion can be described by the linear model in the elastic deformation
range. Finally, we obtain an equivalent force-balance-equation of the 6 D. O. F. parallel mechanism
where all the elastic moments and torques and all the input torques and loads of the upper platform
are included.

Key Words: Parallel Manipulator, Kinematic Analysis, Force-Balance-Equation, Elastic Joints,
Error Compensation
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Fig.3 A conceptional sketch of compensator
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Fig.6 Input of parallel platform mechanism
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Fig.7 A sketch of four-bar linkage
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