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Analysis on Inverse Kinemics and Mechanical Properties of a

Three DOF Flexible Parallel Mechanism
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Manufacture Technology Main Laboratory, Huaiyin 223003, China)

Abstract: Because of the elastic deformation of the member in the process of mechanism movement, it is
difficult to guarantee the attitude of the end effector.In this paper, the 3UPS/PU parallel mechanism is
used as an example to design a kind of 3DOF elastic passive motion mechanism, and the closed vector
method is used to derive the inverse kinematics solution and the velocity equation of the mechanism. By
disassembling the platform and branched chain of the mechanism to 27 groups dynamical equations were
built, from which the corresponding solutions about forces and moments of all components were obtained.
And through the MATLARB simulation, we get the curves of the constraint reaction force and torque with
the change of the position and attitude of the elastic chain, which provides a theoretical reference for the
reverse motion analysis of the elastic passive motion mechanism.
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Fig.1 Organization diagram
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Table 1 Structural parameters of the mechanism
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lo/mm 180
ra/mm 300
r1,/mm 100

ki/(N -+ m) 35
po/mm 150
M,/kg 15
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Fig.7 Elastic deformation and the driving force branched
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