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Fig.1 Sensitivity analysis and uncertainty analysis
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Research on SFLA-SVM Prediction Method for Feed Axis Thermal Error of
CNC Machine Tool

SHI Yanlong', TIAN Chunmiao’, A Yongga®, JI Zeping’, GUO Shijie’
(1. Big Data Development Administration of Inner Mongolia, Hohhot 010051, China;
2. Inner Mongolia University of Technology, Hohhot 010051, China)

[ABSTRACT] In order to accurately predict the thermal error of the feed system of precision CNC machine tools and
improve its quasi-static accuracy, a method based on SFLA optimized least squares support vector machine (SFLA-SVM)
is proposed to optimize the key parameters of the thermal error model of feed system. Firstly, the sensitive measuring
points are selected by using the spectrum clustering method and relative entropy to extract the measuring points which have
a great effect on the thermal error of the feed axis. Secondly, the key parameters of SVM based on SFLA are optimized
accurately and quickly, and the thermal error prediction model of SFLA-SVM is established. Finally, the performance
comparison of the prediction model is carried out on a precision three-axis CNC machine tool. The experimental results
show that the root mean square error of the thermal error prediction value of SFLA-SVM is reduced by 58.53% and 66.0%
compared with the GA—SVM and GA—BP in the steady state.

Keywords: CNC machine tool; Feed axis; Thermal error; Shuffled frog leaping algorithm (SFLA); Error prediction
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Application of Sensitivity Analysis in Precision Optimization of
CNC Machine Tools: A State-of-the-Art Review

XIANG Sitong, WU Chengyang
(Ningbo University, Ningbo 315211, China)

[ABSTRACT] CNC machine tools play a pivotal role in the equipment manufacturing industry, but multiple geometric
errors seriously affect the machining accuracy. Measuring and compensating all the geometric errors requires a lot of work,
so it is necessary to identify key errors to improve the efficiency of compensation. Sensitivity analysis method is mainly
used to study the influence degree of each error on the volumetric accuracy, and can accurately identify the key errors of
the machine tool, which has gradually become a research hotspot in the field of machine tool accuracy optimization. This
article summarizes the commonly used sensitivity analysis methods, such as partial differential method, Sobol method and
extended Fourier amplitude sensitivity test method, etc., the application research status of machine tool accuracy design and
workpiece machining accuracy optimization, and summarizes the existing research difficulties and problems. Sensitivity
analysis can accurately identify the key errors of machine tools, which has important application values for realizing high-
efficiency and high-precision error compensation of machine tools.

Keywords: CNC machine tools; Geometric error; Sensitivity analysis; Precision optimization; Error compensation
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