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Research on Error Distribution of Six-DOF Parallel Mechanism

AN Mingyun, YU Dayong,ZHANG Liming

(School of Mechanical Engineering, University for Science and Technology , Shanghai 200093 , China)

Abstract: For the influence of manufacturing and installation errors on the accuracy of the end position of the parallel
mechanism, with the six-degree-of-freedom Stewart parallel mechanism as the research object, the nonlinear relationship
between the position and direction error of the end of the Stewart parallel mechanism and the different length changes of
the driver was derived based on the establishment of the kinematics positive solution first-order error model, combining
with the Taylor expansion. The Matlab software was used to simulate and analyze the spatial distribution of the position
error of the parallel mechanism under the condition of structural parameter error. The analysis results show that there are
differences in pose errors under different poses. In the positive direction of the x-axis, the variation of the pose volume
error is consistent, and it gradually increases with the positive direction of the x-axis, meanwhile the amplitude of the
positional volume error is much larger than the amplitude of the attitude volume error. And the maximum pose error
occurs at the top of the edge of the workspace. The research results provide a theoretical basis for the subsequent
precision synthesis and error compensation of the parallel mechanism.
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Figure 1 Six degrees of freedom Stewart
platform schematic
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Figure 2 Schematic diagram of coordinate
system of six-DOF parallel mechanism
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Figure 3  Attitude angle volume error scatter diagram
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Figure 4  Scatter plot of position Volume error
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