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ABSTRACT

Thermal drift of the machine tool spindle due to temperature increase dominates the major source of the machine tool
error. To compensate the thermal errors, software based error correction methods could be implemented. In this case, we need
model to map the relationship between temperature and thermal distortion. Traditionally, two or three different methods have
been tried: step increase of spindle speed, constant, random. The latter two methods are described in the document of
ISO/DIS230-3. In this research, three different methods were verified through the experiments from the viewpoint of
compensation of thermal distortion. Constant spindle speed turned out good enough for monitoring the behavior of the
thermal drift and modeling the relationship between temperature and thermal distortion.
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(b) Spindle distortion
Fig. 5 Temperature and spindle distortion under step
increase of rotation speed
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Fig. 8 Dot plot of thermal distortion vs. temperature
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