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ABSTRACT

Recently, a high speed cutting is essential requirement to satisfy latest demand of high precision product and

machining of hard materials. However heat generation by high speed rotation causes many problems.

machining error and shortening spindle lifetime by thermal stress is typical example. Generation of heat is

mostly caused by sliding at the rotor and bearing. For minimization of heat generation at bearing, decision of

the condition of proper lubrication is necessary. The thermal study about 40,000rpm spindle by changing the

condition of oil-air lubrication method is carried out in this paper. The results of this paper can be used

effectively in the decision of oil-air lubrication condition of other types of spindle for machine tools.

Key Words : Spindle(5+%), Lubrication(£+%), Bearing(¥] &), Thermal Experiment(& 43),
Thermal characteristic(8 573), Oil-Air(2Q-l2)
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Main Effects Plot (data means) for Temperature rise of 1st exp.
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Fig. 3 Main effects plot of 1st experiments

Main Effects Plot (data means) for Temperature of 10,000rpm

Lubrication Interval Alr Pressure

!
™
I

o
in
I

o
i
I

B
i
|

el
ri
|

L
o
i

L

2 3 4 3 4 =

Mean of Temperature of 10,000rpm
“
)
1

)
o
I

2y
o
L

Fig. 4 Main effects plot of 10,000rpm experiments
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Main Effects Plot (data means) for Temperature of 30,000rpm
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Table 4 Difference
lubrication condition

temperature rise of same

Lubrication Air
Interval | Pressure
(min) (bar)
2 3

Ist 2nd

Exp. Exp. Difference

7.921
4 7.318
5 7.334
3 6.923
4
5
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6.741
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