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Research progress on volumetric geometric error measurement of
numerical control (NC) machine tools

Yang Jing,Feng Qibo

(Key Laboratory of Luminescence and Optical Information, Minisiry of Education, Beijing Jiaotong University, Beijing 100044, China)

Abstract ; Computer numerical control ( CNC) machine tool is a key indicator of the level of the countrys manufacturing assembly
industry, and its machining accuracy is a key element which reflects the performance and the level of machine tools. Error compensation
is one of the main ways and trends to improve the processing accuracy of CNC machine tools. Rapid and accurate measurement of CNC
machine volumetric errors is the premise and key of the error compensation and the accuracy improvement of CNC machine tools. How to
rapidly and accurately measure all kinds of errors of machine tools has become a research hotspot and focus in the measurement field at
home and abroad. Currently, there are many kinds of measuring methods and measuring instruments in this field. Focusing on the
measuring instrument and method, as well as the measurement strategy, this work summarizes volumetric geometric errors measurement
methods and instruments for CNC machine tools. The principle, pros and cons of them are anaylized and the trends in the fields are
discussed.
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Fig.1 Laser Interferometers for single parameter

measurement
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Fig.2 MDOF measurement methods based on collimation
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Fig.3 A 6-DOF errors measurement method based on

6-sided pyramid-polygon-mirror for rotary axis!"’
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Fig.4 A 5-DOF measurement method based on

dual-mode surface encoder'”
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Fig.5 A 6-DOF measurement method based on

reflective diffraction grating
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Fig.7 4-DOF measurement methods based on

reflective diffraction grating for rotary axis
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Fig.8 Laser Interferometers for MDOF errors
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Fig. 12 A 6-DOF measurement methods based on

quasi-common optical path optical encoder
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