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Abstract

With the development of modern manufacturing industry, the demand for high-precision processing equipment is becoming more
and more urgent. And the machine tool itself has manufacturing and installation factors caused by geometry deviation, thermal
deformation and vibration caused by cutting force and other problems, these will lead to the decline of machine tool processing
accuracy, thus reducing the quality of the product. Therefore, how to improve the machine tool processing accuracy has become a
hot topic. This paper takes the five-axis linkage CNC milling and boring machine as an example to analyze the positioning error and
put forward the corresponding error compensation method, first, it introduces the research status and trend of this topic at home and
abroad; then the kinematic model of XK5032A five-axis linkage CNC milling and boring machine is established, to derive the pose
description equation of the knife tip in the artifact coordinate system from the homogeneous transformation matrix, at the same time,
the Monte Carlo method is used to obtain the coupling relation between the axes; then, the standard sphere approximation algorithm
and the circle fitting algorithm are used to solve the error parameters of the spindle-tool system, and a comparative analysis of their
respective advantages and disadvantages; finally, the error compensation value is applied to the actual processing process, verify that
the proposed method can effectively reduce the machining error caused by the machine tool itself, improved the machining accuracy.
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