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Geometric Error Identification Method for Rotary Axes Based on Three-Sphere Intersection

Positioning Principle
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(1. Key Lab of Mechanism Theory & Equipment Design of Ministry of Education, Tianjin University,
Tianjin 300072, China;
2. Genertec Machine Tool Engineering Research Institute Co., Ltd., Beijing 100102, China)

[ABSTRACT] To achieve rapid and accurate identification of geometric errors in the rotary axes of five-axis machine
tools, this paper proposes a geometric error detection and identification method based on the three-sphere intersection
positioning principle. The method involves selecting two points on the rotary axis and fixing the ballbar in the X, Y, and Z
directions. By driving only the rotary axes and measuring the spatial positions of the two points during rotation, the actual
spatial trajectory of the rotary axes is precisely determined. By analyzing the deviation between the actual axis and the ideal
axis, five position dependent geometric errors of the rotary axis are accurately identified. This approach requires only the
rotary axes to move independently, eliminating the need for linear axes motion, thus effectively avoiding interference from
linear axes errors. Experimental results demonstrate that the prediction error for the position of points on the rotary axes is
as low as 0.78 um, confirming the feasibility and effectiveness of the proposed method.
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