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Measurement of Geometric Error of Rotary Stage System
Based on Laser Tracker

Zhang Zhenjiu Hu Hong
(Harbin Institute of Technology Shenzhen Graduate School , Shenzhen , Guangdong 518055, China)

Abstract Rotary stage system is a fundamental part of multi-axis machine tools. Therefore, measuring geometric
error of rotary stage system is significantly important for geometric error calibration of multi-axis machine tools. A
method for measuring geometric error of rotary stage system based on laser tracker is proposed. Homogeneous
transformation is applied to establish the mathematical model of geometric error of the rotary stage system which can
explicitly describe the relationship between geometric errors and volumetric errors. The coordinates of three
noncollinear points on the stage are detected by laser tracker and the volumetric errors of each point can be obtained
too. The mathematical model of geometric error is performed inversely to achieve a system of equations which can be
solved to obtain the six geometric errors of rotary stage system. This method is used to measure the geometric errors
of a rotary stage, and the effectiveness of this method is validated by a comparison experiment.
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Fig. 1 Geometric error components of rotary

stage system
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Fig. 2 Spherical coordinate system of laser tracker
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Fig. 3 Geometric error components measurement for

rotary stage system
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Fig.5 Measuring results of geometric error measurement. (a) Axial error and radial errors;

(b) angular position error and tilt errors
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