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Geometric Precision Detection for Numerical Control Machine Tool
Based on Laser Tracker

WANG Jindong, GUO Junjie, DENG Yufen, FEI Zhigen

(State Key Laboratory for Manufacturing Systems Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: To rapidly and accurately detect the geometric precision of numerical control (NC) ma-
chine tool, a method based on the multi-station and time-sharing measurement principle was pro-
posed. A laser tracker was used to measure the same 3D motion trajectory of the machine tool
moving components at different base stations, and the over-determined equations were established
based on large amount of measured data concerning the distance variation between measuring
point and base point. The coordinates of each measuring point during motion can be accurately
calibrated by solving the equations with least squares method, then the geometric errors of the
machine can be separated. The principles of multi-station and time-sharing measurement were an-
alyzed, and the algorithms of multi-station and time-sharing measurement were given, and the
measurement errors of the method were discussed. The simulation and experiments verify the
feasibility and accuracy of this multi-station and time-sharing measurement method, which is suit-
able for medium-high level of NC machine in geometric precision detection.

Keywords: geometric precision; laser tracker; multi-station and time-sharing measurement; least

square method
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