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Shape and Position Error Prediction for CNC Machining Based on
Geometric Error Model of Machine Tool
Li Hai,Li Yingguang, Cheng Yinghao,Ding Yan

Abstract: The shape and position error as a key index for the machining accuracy evaluation of machine tools, affects
the function requirement, fitting property and free assembly of the part. There are many factors that affect the shape and po-
sition error of machining, among which the geometric error of machine tools is the most important one. In this paper,a meth-
od of shape and position error prediction for CNC machining is studied by building the mapping relation between the geo-
metric error of machine tools and that of parts. The tool pose error model of 3-axis machine tools is built based on the geo-
metric error model ,and the prediction model of flatness and cylindricity errors is established with the tool pose error as the
intermediate variable. The method is verified on a TH6920 boring-milling machine tool. Compared with the measurement
value of part shape and position errors, the prediction error of cylinder is 9. 3% , and the prediction error of flatness is

4. 8% ,which show the effectiveness of the prediction method.

Keywords: geometric error;shape and position error;tool pose error; machining accuracy prediction
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