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Temperature Increase of the Spindle Bearing System

Having a Gear on the Bearing Span

Jin Kyung Choi and Dai Gil Lee
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Abstract
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High cutting speeds and feeds are essential requirements of a machine tool structure to

accomplish its basic function which is to produce a workpiece of the required geometric form with

an acceptable surface finish at as high a rate of production as is economically possible. Since the

bearings in high speed spindle units are the main heat source of the total cutting system, in this

work, the thermal characteristics of the spindle bearing system with a tilting axis were investigat-

ed using finite element methods to improve the performance of the spindle bearing system. Based

on the theoretical results, a specially designed prototype spindle bearing system has been

manufactured. Using the manufactured spindle bearing system, the thermal characteristics were

measured. From the comparison of the experimental results with the theoretical ones, it was

found that the finite element method predicted well the thermal characteristics of the spindle

bearing system.
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Table 3 Saturation temperature and time which front bearings are reached in with respect to heat

transfer coefficients of the rotational spindle at 3500 rpm.

Heat transfer coefficients of the rotational spindle (W/m?K)

115 200 300 400 Experimental result
Saturation temperature T.(C) 72 68 63 58 58
Saturation time t,(sec) 1, 590 1, 480 1, 330 1, 200 1, 180
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Fig. 9 Temperature rise of the bearings with respect to time when the heat transfer coefficient of the rotational

spindle is 400W/m?K.
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Table 4 Saturation temperature and time which front bearings are reached in with respect to heat

transfer coefficients of the coolant flow.

Heat transfer coefficients of the coolant flow (W/m?K)

No coolant flow 220 400 ’ 600 800
Saturation temperature T (°C) 58 56 52 48 45
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