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Selection of Optimal Sensor Locations
for Thermal Error Model of Machine Tools
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Abstract

The of
compensation for thermally induced machine tool
errors relies on the prediction accuracy of the
pre-cstablished thermal error models. The selection
of optimal sensor locations is the most important in

effectiveness software error

establishing these empirical models. In this paper, a
methodology for the selection of optimal sensor
locations is proposed to establish a robust linear
model which is subjected to collinearity.
Correlation coefficient and time delay are used as
thermal parameters for optimal sensor
Firstly, thermal deformation and temperatures are
measured with machine being excited by
sinusoidal heat input. And then, after correlation
coefficient and time delays are calculated from the
measured data, the optimal sensor location is
selected through hard c-means clustering and
sequential selection method. The validity of the
proposed methodology is verified through the
estimation of thermal expansion along Z-axis by
spindle rotation.
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Fig. 7 Result of HCM clustering

Table 1 Result of clustering of sensors
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