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A Study on the Thermal Characteristics of the Spindle System
with Built-in Motor according to Spindle type

A3 CEAd distd),

Chang-Beom Seo,

ABSTRACT
Unsteady-state temperature distributions for spindle
system with built-in motor according to spindle type are
studied. For the analysis, three dimensional model is built
considering heat transfer characteristics such as natural

and forced convection  coefficients. = Temperature

distributions are analyzed by using the finite element

method. Results of analysis are compared .
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Fig. 1 FEM model of the spindle system
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Table 1 The properties of materials

Property . Specific Thermal
> g::l/in“% heat conductivity
Description [J/kg - C] [[Wa/m - C]
Housing 7272 420 52
Bed 7272 420 52
Spindle 7769 473 43
Rotor -6250.4 590.8 90.6
Stator 81245 437.2 148.8
Air 1.165 1006 0.026
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Table 2 kinetic viscosity of lubrication oil

in each bearing

Rated viscosity v, ( mm?/s)
rpm Front Rear
bearing( ¢65) bearing( ¢55)
10000 5.2 58
20000 35 39
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Table 3 Heat generation rate of bearing

Front Bearing( @65)

Rear Bearing( @55 )

Pm Qtotar (W) Qeotal (W)
10000 1080 814
20000 3172 2443
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Table 4 Heat generation rate of Motor

pm Stator (W) Rotor (W)
10000 102 977
20000 106 767
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Table 5 Measuring positions

Measuring position
Point1 ARl AAA wolgdy
Point2 AHARAA FHA wojP R
Point3 ZE Aduky wojy R
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Table 6 Temperature results
(general type and coupling type spindle)

Measuring 10000 rpm 20000 rpm
position | General | Coupling | General | Coupling
Pointl 9.1 41 213 9.8
Point2 84 40 185 9.3
Point3 156 319 23.1 345
Point4 195 18.1 228 21.6
Point5 6.2 2.0 13.3 3.7
Point6 115 15.1 147 154
Point7 9.4 124 10.7 117
Point8 171 17.2 186 188
Point9 186 151 209 171
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Fig. 2 Temperature distributions at 10000rpm
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Fig. 3 Temperature distributions at 10000rpm
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Fig. 6 Temperature rise according to time(10000rpm)
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Fig. 7 Temperature rise according to time(20000rpm)
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Fig. 9 Temperature rise according to time(20000rpm)
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8 Temperdture rise according to time( 10000rpm)
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