SIRFEI AN 2004 EANNEUR] =2E pp.439~444

TJel2 &8 23T BE 730 gty W7 G2 Q=4

++ 7|27|+++
y OO

g, 2ae’, §

e
0x

Hoh

Thermal characteristics according to the preload and cooling conditions for the high

frequency motor spindle with grease lubrication

D. B. Choi*, S. T. Kim", S. H. Jung™, Y. K. Kim™"

L Abstract %

The important problem in high speed spindle is to reduce and minimize the thermal effect by motor and ball bearings. In thig
study, the effects of bearing preload and cooling for high speed spindle with high frequency motor are investigated. A high
speed spindle is composed of angular contact ball bearings, high frequency motor, grease lubrication, oil jacket cooling, and
so on. Heat generation of the bearing and the high frequency motor are estimated from the theoretical and experimental data,|
The thermal analyses of high speed spindle to minimize the thermal effect and maximize the cooling effect are carried out
lunder the various cooling conditions and preload. Method of variable bearing preload and cooling can be useful to design the
high speed motor spindle. The results show that the optimal preload and cooling are very effective to minimize the thermal
displacement by motor and ball bearing.

Key Words : High Frequency Motor(225+5} &), High Speed Spindle( 24 5+%), Bearing Preload(#]o13<|%}), Temperature
Distribution(2-% £3), Thermal Displacement( &5 %))
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Fig. 1 Photograph of the experimental setup

Table 1 The test conditions

Spindle speed (rpm) | 10000, 15000, 18000

Pre-load (N) 80, 160, 240, 320
Radial load (kg) N

Cooler temp. () 21, 24 (room temp.)

Table 2 Specification of experimental equipment

Item Specification

variable preload spindle
(KOSPIN CO., Lid)

dismeter : 107mm
length : 350mm

Spindie

Spindle dimension

Spindle speed max 18,000rpm
Bearing 7007, 7005
Bearing lubrication Grease
Displacement sensor gap sensor
Data acquisition device Hp/Agilent 34970A
Oil cooler KD-55K
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Fig. 2 Temperature distribution and thermal
displacement of the spindle at 18000rpm
( preload : 80N, cooler : 24T )
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Fig. 3 Temperature distribution and thermal
displacement of the spindle at 18000rpm
( preload : 80N, cooler : 21T )
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Fig. 4 Comparison of temperature and displacement
according to the preload at 18000rpm (cooler : 24°C)
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Fig. 5 Comparison of temperature and displacement
according to the preload at 18000rpm (cooler : 21°7C)
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Fig. 6 Comparison of temperature and displacement
according to the preload at 15000rpm (cooler : 24C)
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Fig. 7 Comparison of temperature and displacement
according to the preload at 15000rpm (cooler : 217T)
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Fig. 9 Displacement of z-axis according to the preload
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