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Temperature-sensitive point selection method of machine tool based on active
construction of temperature difference variable
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Abstract : Temperature-sensitive points significantly affect the performance of the thermal error model of machine tools. To solve the
problem that many measurement points need to be arranged and key temperature difference information may be lost in the existing
temperature-sensitive point selection methods, this article proposes a temperature-sensitive point selection method based on active
construction of temperature difference variables. The temperature difference variables are obtained from constructing a limited number of
the original temperature measurement points, and added as an extension of the original temperature variables. The temperature-sensitive
points are selected, which are based on fuzzy clustering and correlation coefficient analysis, and used for the thermal error modeling.
This method can make up for the lack of potential key temperature information in existing methods, which has higher accuracy and
stability. Compared with the traditional temperature-sensitive point selection methods, experimental results show that the proposed
method can reduce the average root mean square error from 11. 1, 10. 3 pm to 3. 6 wm, which shows the remarkable effect.
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Fig. 1 Layout of the temperature sensors
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Table 2 Five experiments in different months

S T rpm P fi) 28RN VA

1 4 000 1 H 5.3~10.4

2 2 000 2 A 7.3~11.1

3 4 000 3 A 9.6~12.6

4 4 000 4 A 20.5~23.7

5 2 000 6 H 23.6~27.5

5 WS A bl 1) BAGER 22 ply e R AL 01 A A
AR WK 2 Brn, 5 SRR IR 2 A 3
R AL (H R 22 R, AR
PASEHG 1 A 22 Koxk 1o it B Hdie dt ar PR 25 L JF
XSS 2.3 4.5 RGBT T

K 2

S 1y AR 22

Fig.2 The axial thermal error measurement
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Fig.3 Thermal errors in 5 experiments
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Fig.4 Temperature change of some measuring points
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Table 4 Results of the temperature sensitive points
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Table 5 R’ index of the multiple linear regression models
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Table 6 Root mean square errors of prediction results
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