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Abstract

In order to realize the rapid detection and accurate compensation of geometric errors of CNC ma-
chine tools, an error detection and modeling method based on 6D laser interferometer is pro-
posed. The spatial error model of the machine tool is constructed based on the multi-body system
theory. Based on the 6D laser interferometer, the geometric error detection of the machine tool
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has been completed, and the adaptation method of the 6D error and the spatial error model is
proposed. Aiming at the wave-shaped errors in the error data, an error modeling method based on
Fourier series is proposed, which improves the accuracy by 15% compared with polynomials.
Based on the i50s system, an error compensation experiment was performed on the circular tra-
jectory. After compensation, the roundness increased by 58.79%, which is of great significance to
the improvement of machine tool accuracy.
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Figure 1. The geometric meaning of the six errors of the X axis
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Table 1. Starting point coordinate of linear axis detection
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Figure 2. Geometric error detection site
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Table 2. X axis 6D error conversion table
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Figure 3. Least square method to evaluate straightness
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Table 3. Motion matrix and error matrix of moving parts
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Figure 4. Y axis positioning error
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Figure 5. Comparison of polynomial and Fourier series fitting
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Table 4. Comparison table of fitting evaluation parameters
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Figure 6. Flow chart of circle trajectory error prediction
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Figure 7. Experimental site diagram of double ball bar instrument
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Figure 8. Circle track error prediction chart
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Figure 9. Comparison chart before and after circular trajectory compensation
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