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Spatial Accuracy Detection of Five-Axis Simultaneous Laser Machine Tools Using
Dual Laser Trackers

Kong Linghui, Zhao Siya, Zhou Mingyao”, Cheng Yuxi
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Abstract: To meet the demands of high-precision machining, this paper explores a new method for detecting the spatial
accuracy of five-axis simultaneous laser machine tools using dual laser trackers. Based on RTCP simultaneous accuracy testing
technology, dual laser trackers are used to synchronously collect motion data from each axis of the machine tool. Polynomial
curve fitting and the least squares method are then applied to calculate errors, followed by a comprehensive analysis of the
B-axis, C-axis, and overall spatial trajectory. Experimental data show that the errors of both the B-axis and C-axis are controlled
within the range of 0.012-0.022 mm, while the maximum error of the full trajectory is approximately 0.057 mm. After
geometric error compensation, the accuracy is significantly improved. This detection technology can effectively evaluate the
motion characteristics of machine tools during complex machining processes, provide a reliable measurement basis for
high-precision machining, and offer theoretical support for subsequent error compensation and system optimization.
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