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{  Abstract |

The purpose of this study is to investigate the effects of operation factors of a typical main spindle
system on the efficiency of machine tool. In this study, both static and dynamic analyses of typical
main spindle system of the machine tool are performed using a finite element method. These finite
element results are then used to predict the bearing stiffness, the amount of heat generation as well
as the bearing life in the spindle system. Effects of material type of ball-bearing, bearing-lubricant
type and main spindle bearing preload are examined.
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Fig. 1 Modeling of the spindle
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Fig. 2 Beam element with positive nodal
displacements, rotations, force, and
moments
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Table 1 Values of z and y for Eqn.

Ball Bearing | Normal Contact
Type Angle z Y
o | om0
Angular-Contact 30 - 40 0.001 0.33
Thrust 90 0.0008 0.33
Double-row 10 0.0003 0.40
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