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Abstract

This study presents an efficient method of determining equations for the thermal deformation
prediction of CNC lathes. Although the thermal deformation of machine tools often reduces their
accuracy, it cannot necessarily be prevented by assuring their rigidities, etc. Therefore, this study
tries to compensate for the thermal deformation of the CNC lathe by predicting their variations
and adjust the position of the tool according to predicted values. The previously proposed method
determined a prediction equation of the thermal deformation in the CNC lathe by measuring the
temperature variations at a few specific points of the body. Although the equation can be applied
to the cutting conditions without cutting fluid, the major cutting condition uses cutting fluid. Thus,
this study tries to compensate the previous equations in order to be applied to the condition with
cutting fluid by introducing the calibration coefficients. Then, we tried to determine the calibration
coefficients to be applicable under wide machining conditions using a few experimental results
determined by the experimental design. Furthermore, this study proposes a method for easily
determining the equations for thermal deformation prediction of various CNC lathes. The method
classifies the temperature change tendency in each measured position of the machine tool and
narrows down the temperature measured values to be used. The thermal deformation prediction
equation is obtained by determining the optimum combination from these measurement positions.
In addition, this study shows that the setting of the condition of the experiment became easy by

introducing All-pair testing as experiment design and that the number of tests can also be reduced.
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