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Analysis on the Cooling Characteristics of the Spindle with
High Frequency Motor
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ABSTRACT
Cooling characteristics for the three type spindles with
high frequency motor are studied. For the analysis, three
dimensionai models are built considering heat transfer
characteristics such as natwral and forced convection
coefficients. Unsteady-state temperature distributions and
thermal deformations according to the cooling conditions

are analyzed by using the finite element method.
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Table 1 The properties of materials

Property . Specific Thermal
™ B{Z}i?i heato conducti\:ity
Description U/kg - C) | I(W/m - C]
Housing 7769 473 43
Spindle 7769 473 43
Rotor 7817 446 52
Stator 8800 420 52
Air 1.165 1006 0.026
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Table 2 Heat generation rate of bearing

Front Bearing( ¢35) | Rear Bearing( ¢25 )

om Qtotal W) Qtotal (W)

45000 324 116

332 =9 uugE;g
2y wdFe 2 A 2T
dlelH & 01%6}0-1 Agstga HAF we 2

Heol 3Axe nAe B Table 3% 20|
o &3 .

Table 3 Heat generation rate of Motor

rpm Stator (W) Rotor (W)
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HIGH FREQUENCY MITCOR SPINDLE

Fig. 1 Temperature distribution (Type 1)
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high frequency motor spindie

Fig. 2 Temperature distribution {Type 2)
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Fig. 3 Temperature distribution (Type 3)
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HIGHE FRPQUENCY MOTOR SPINDLE

Fig. 4 Thermal deformation (Type 1)

high frequency motor spindle

Fig. 5 Thermal deformation (Type 2)

high frequency motor spindle

Fig. 6 Thermal deformation (Type 3)
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Fig. 7 Maximum temperature vs. flow rate
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Fig. 8 Maximum deformation vs. flow rate
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Fig. 10. Maximum temperature and deformation
according to the shaft cooling(air)
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Fig. 11. Maximum temperature and deformation
according to the shaft cooling(water)
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Fig. 12. Maximum temperature and deformation
according to the housing-stator cooling
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