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Abstract

Three-axis vertical machining center is an important equipment in machining. In order to improve
its precision, the geometric error mathematical model of three-axis vertical machining center is
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established by using homogeneous coordinate transformation. Error compensation based on i50S
CNC system software is developed. In order to simplify the error detection time and efficiency,
comprehensive error compensation for the straightness and the position error of the experiment
are selected for major contribution. The results show that real-time numerical control system of
comprehensive error feedback compensation based on i50S improves the machining precision of
CNC machine tools by more than 38%. The accuracy of the model and the effectiveness of the
compensation software are verified.
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Figure 1. Shenyang i5 M1.4 vertical machining center. (a) Schematic diagram of machine tool structure; (b) Setup of ma-
chine tool error measurement
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Figure 2. Experimental measurement results and modeling results. (a) X-axis straightness and positioning error; (b) Y-axis
straightness and positioning error
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Figure 3. Finch high speed communication component communication diagram
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Figure 4. Position feedback correction compensation method based on i50S CNC system
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Figure 5. Circular trajectory accuracy before compensation
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Figure 6. Circular trajectory accuracy after compensation
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