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A thermal error modeling method for the spindle system of the machine
tools based on thermal information mining

Sun Huijuan” , Lin Haifeng™ , Xiang Shenghua™ , Yin Guofu®, Fang Hui"
( " School of Manufacturing Science and Engineering , Sichuan University , Chengdu 610065 )
( ™ Chengdu Aircraft Industrial ( Group ) Co. Lid. ,Chengdu 610091)
Abstract

Aiming at the thermal error modeling of computerised numerical control (CNC) machine tools, a new model-
ing method, characterized by classifying data using the K-means theory, mining data using the rough set theory,
and establishing an error model with the linear regression analysis technique, is proposed by analyzing the charac-
teristics of the thermal deformation data of a high accuracy horizontal machining center spindle system. The method
consists of three steps: Firstly, the temperature ascent at the selected check points and the thermal deformation at
the spindle nose are measured with sensors through the thermal error experiment on a machine tool spindle system;
then, the obtained data is classified by the K-means method, mined and reduced by the rough-set method; and fi-
nally, a thermal error model is established by means of linear regression analysis. To evaluate the performance of
the proposed method, a back propagation ( BP) neural network is introduced for comparison. The experimental re-
sults reveal that the proposed thermal error modeling method based on thermal information mining is highly accurate
and effective in predicting the thermal behavior of a spindle of machine tools.

Key words: numerical control (NC) machine tool, thermal error, data mining, modeling, spindle
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