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Abstract

To improve the analysis accuracy of thermal characteristics of machine tools, the correction mod-
els are established using the measured temperature of the thermal key point to real-timely cor-
rect the heat flux of bearing and the thermal contact resistance. An on-line monitoring application
is designed based on the correction models to realize the real-time prediction of the thermal de-
formation and the temperature rise of a machine tool. An experiment is carried out in a CNC gear
form grinding machine of YK72150. The experimental results show that the prediction accuracy of
the on-line monitoring application is greater than 95%. It is useful for the optimal design and er-
ror compensation of machine tools.
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Figure 1. Relationship between heat generation of bearing and rotation speed and kinematic viscosity
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Figure 2. Experimental setup
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Table 1. Comparisons between the monitored and measured values
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Figure 3. Online monitoring results
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