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Research on transient kinematic characteristics of 3-UCR parallel robot
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Abstract: Based on principal screw theory and imaginary mechanism method, the transient kinematic
characteristics of a three degree-of-freedom spatial parallel manipulator with three UCR limbs are ana-
lyzed. According to the topologic structure of limbs, the screw coordinate system is set up and the ki-
nematics of limbs are analyzed. By using the relation between the influence coefficient matrixes of
limbs and moving platform, the transient kinematic model in the screw coordinate is established. It is
shown that the influence coefficient matrix only depends on the inputs and the kinematic parameters,
and the method is also fit for the transient kinematic characteristic analysis of other kinds of lower-
DOF parallel manipulators. The gained transient pitches of principal screws show that the manipulator
has three DOFs in one translation and two rotations. By numerical examples of moving platform paral-
lel to the base, the kinematic characteristics of the parallel manipulator are verified.
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Fig.1 3-UCR parallel mechanism
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