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Abstract

In order to better analyze the accuracy of five-axis contour trajectory, a series of work is carried
out by using two-axis linkage machining trajectory. Based on the multi-body system theories, the
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forward and inverse mathematical model of kinematics of five-axis vertical machining center was
established, and the transformation of tool trajectory position, orientation and machine tool me-
chanical coordinate was realized. The mathematical model of feed-servo systems of five-axis CNC
machine tool was established according to the dynamic modeling theory, and the parametric si-
mulation model of feed-servo systems was established based on Matlab/Simulink. The article stu-
died the two axes linkage line trajectory and circular trajectory error calculation method. Two
translational axes and the linkage of translational axis and rotation axis were respectively simu-
lated and the actual machine tool movement was carried out. The results show that the following
error and contour trajectory error of the simulation model are basically consistent with the actual.
It can be used to contour trajectory error calculation and prediction, and can provide theoretical
and experimental basis for the research of contour machining error of five-axis machine tools.
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Figure 1. Structure diagram of double turntable five-axis machine tool
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Table 1. Relation and matrix of motion transformation of each axis
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Figure 2. Composition of feed-servo systems
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Figure 3. Simulation model of feed-servo systems
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Figure 4. Servo following error and contour trajectory error in linear trajectory
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Figure 5. Servo follow error and contour trajectory error in arc trajectory
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Figure 6. Simulation and actual servo follow errors of X and Y axes
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Figure 7. Simulation and actual contour trajectory error when X and Y axes are linked
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Figure 8. Simulation and actual servo follow errors of A and Z axes
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