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Abstract

Aiming at the geometric error modeling of five-axis machine tools, firstly, a translational axis
geometric error model based on multi-body system theory was proposed from the angle of ana-
lyzing error generation mechanism and establishing accuracy error compensation model. Se-
condly, according to the error model, the arc trajectory generated by the motion axis linkage was
predicted, and compared with the measured circle trajectory of the cue instrument. At the same
time, according to trigonometric function method, the bias errors of the cue apparatus are sepa-
rated and identified, and the actual geometric errors are restored. Finally, the experimental re-
sults show that the proposed method can effectively remove the bias errors introduced by the rod
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tester, and the error percentage between the roundness predicted by the error model and the
measured value of the rod tester is 4.2%, indicating that the proposed method is effective.
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Figure 1. Structure diagram of TTTRR machine tool
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Figure 2. Geometric error diagram of X axis
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Figure 3. Error prediction flow based on arc trajectory
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Figure 4. Schematic diagram of bias error
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Table 1. Geometry error parameter settings of simulator
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Figure 5. De-bias the comparison of the results
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Figure 6. Comparison between measured and predicted results of arc trajectory
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