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(Temperature Distributions of High Precision Spindle with Built-in Motor)
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ABSTRACT

Unsteady-state temperature distributions in the high precision spindle system with built-in motor are

studied. For the analysis,

three dimensional model is built for the high precision spindle.

The three

dimensional model includes the estimation on the amount of heat generation of bearing and built-in motor

and the thermal characteristic values such as heat transfer coefficient.

Temperature distributions are computed using the finite element method. Analysis results are compared

with the measured data.

Analysis shows that temperature distributions of high precision spindle system can be estimated

reasonably using the three dimensional model through the finite element method.
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Fig. 1 The built-in motor spindle
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Fig. 2 FEM model of the spindle system
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Table 1 The properties of materials

Property | Density |Specific heat{Thermal conductivity
[kg/m®] | (J/kg - €] [Wa/m - C]
Housing 7272 420 52
Rotor 6250.4 590.8 90.6
Stator 81245 4372 148.8
Air 1.165 1006 0.026
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Table 2 Heat generation rate of bearing and built-in

motor spindle [ units : Wae ]
~__ El t . .
emen Front Bearing |[Rear Bearing
Motor
. (965) (455)
Revolution
4000 98 74 800
6000 169 123 743
8000 248 183 657
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Fig. 3 The temperature distribution at

Fig. 4 The temperature distribution at 6000rpm



Fig. 5 The temperature distribution at 8000rpm
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Fig. 6 The temperature comparison at 4000rpm
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Fig. 7 The temperature comparison at 6000rpm
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Fig. 8 The temperature comparison at 6000rpm
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