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An analysis of the thermal behaviour on the spindle system for
machine tools

Tae Jo Ko*, Hee Sool Kim*

Abstract

The thermal deformation of a machine tool spindle influences the performance of the
manufacturing systems for precision products. In this research, thermal analysis of a high speed
machine tool spindle with the rolling bearing and the built-in motor is carried out by using
Finite Difference Method. The thermal boundary conditions describing the heat generation in the
bearing and built-in motor are considered in the simulation. And various convective boundary
conditions are assumed with the empirical formula in the references. From the simulation
results, the characteristics of each element affecting the dynamic thermal behaviour of the
machine tool spindle systems have been clarified. Therefore, this model can be well applied to
the future development of the high speed spindle systems.
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Fig. 1. Configuration of high speed machine tool spindle unit
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Table 1 The properties of materials

Component o k e
(kg/m’) | (Wm K) (JIkg "K)

Spindle 7913 62 448

Bearing(#1)-(#5) 7913 62 448

Rotor 8933 401 385

Stator 8933 401 385

Housing 7272 52 420
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Fig.4 Thermal behavior of bearing #2.
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Fig.9 Thermal behavior of coolant jacket
near the bearing.
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