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Study on Thermal Behavior of Motor Integrated
Spindle With Air Cooling System

Deug-Woo Lee*, Dae-Bong Choi, *
Hyeun-Kee Choi*

ABSTRACT

Recently, motor integrated spindle is often used in a high speed spindle system of
machine tools in order to increase machining speed. The important problem in high speed
motor integrated spindle is to reduce thermal effect occured by motor and ball bearings.
In this study, the effect of heat transfer from motor is investigated. The experimental
equipment is composed with oil-air lubrication method, air cooling system and angular
contact ball bearings. The results show that the thermal effect in motor is larger than in
ball bearing until DmN 800,000 with air cooling.
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Fig. 1 Schematic drawing of motor integrated spindle



Table 1 Specification of Built-in Motor
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Fig. 2 Oil-air Lubricator
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Fig. 3 Schematic diagram of experimental setup
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Fig. 4 Temperature rise of spindle
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Fig. 5 Temperature distribution in front view of
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Fig, 6 Temperature distribution in side view of spindle
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Fig., 7 Temperature rise of spindle
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Fig. 8 Temperature rise of spindle
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Fig. 9 Temperature rise of spindle
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Fig. 10 Temperature rise of spindle
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