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Abstract; To improve the machining accuracy of an optical free-form surface, an integrated error
model for five-axis polishing machine tool was established based on multi-body system theory. The
movement error and rotation error of every axis were measured and analyzed by direct and repetitive
measurement model, and it shows that the feed speed and measurement spacing have no significant
influence on the movement and rotation errors. By taking the error data into the integrated error
model, the variation rule of movement and rotation errors which are the components in the three axes
of x, yand z from the integrated error of polishing machine tool was obtained. According to the above
analysis, the main influence factor of integrated error is linear displacement errors. The compensation
experiment was conducted based on integrated error model. The linear displacement errors of the
three axes of x, y and z have been compensated obviously and they are decreased by 88%, 89% and

84 % respectively. The experiment results indicate that the integrated error model and compensation
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method have high accuracy and excellent robustness.

Key words: optical free-form surface; five-axis polishing machine; multi-body system; comprehensive

error modeling; error compensation
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Fig. 1 Sketch of five-axis CNC polishing machine
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Fig. 2 Topology structure of polishing machine
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Fig. 3 Photos of experimental scene
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Fig.5 Various geometric errors of five-axis and polishing machine tools
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Fig. 6 Components of volumetric errors for five-axis polishingmachine tools
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