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Analysis on the Thermal Characteristics of the Spindle with High Frequency Motor

according to the Preload

S. T. Kim(Mech. Eng. Dept.,

CNU), D. B. Cho(KIMM), S. H. Jung(Mech, Eng. Dept.,

CNU)

ABSTRACT

Thermal characteristics according 1o the bearing preload are studied for the four type

spindles with high

frequency motor, For the analysis, three dimensional models are built considering heat transfer characteristics such

as nawral and forced convection coefficients. Bearing and motor are main heat generation, and heat generation by

ball bearings as a function of load, viscosity

and gyroscopic

moment effect are considered.  Unsteady-state

temperature  distributions and  thermal  displacements according to the bearing prefoad are analyzed by using the

finite element method.
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Table 1 The cooling conditions of spindle
Front Rear Spindle
Bearing | Bearing hole
Type 1 0 0 0]
Type 2 0 0
Type 3 O 0 X
Type 4 @] X X
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Fig.

U FEM model of High Speed Spindle
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Tahle 2 The propertics of materials

Property .| Specific Thermal
Density T
(k/of' ) heat conductivity
Element [Jikg - C| [W/m- T
Housing 7764 473 43
Spindle 7769 473 13
Rotor 78LT 416 32
Stator 8300 120 a2
Air 1.165 1006 0.026
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Table 3 Heat generation rate of bearing

45000 | Front Rear Bearing

om  {Bearing| 50 | 100 | 200 | 300 [ 400
< 32.8 8.7

M, 106 | 53 | 7.4 | 12 ‘ 17.3 ‘ 22.9

M, 50.4 18.6

Q, (W) 441.9 [154.11164.1|186.1|210.4| 236.7

S§QHE SONS A 00N d SR o o] 2]

° »LV

A8 Tahle 3=k ot

3.3.2 29

giod = A
FEl

a2 >
WEL e ) ARl Al Al e el
Ulolbf s of Gakel A shRlat sl 45l nit |
ol #dAgset g Aol el Table 18} {to] of %
a9t



Table 4 Heat generation rate of Motor

Rotor (W}
500

Stator (W)
1000
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Fig. 2 Teaperature distribution of Tvpe |
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Fig. 3 Thermal displacement of Type 1
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Fig. 5 Temperature of rear bearing according to

the preload
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Fig. 6 Displacement of z axis according to the
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