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Optimal Preload in Variable Preloading
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Abstract ; The optimal pretightening force of the main shaft bearing of the machine tool under dif-
ferent working conditions is studied to meet the performance requirements of the full-speed section
of the high-speed machine tool spindle,so as to realize a high-efficiency spindle system. Based on
the quasi-static,a bearing analysis model is established. By calculating the maximum bearing pre-
load that satisfies the bearing life under different speed and load conditions,and the minimum bear-
ing preload that can limit the rotation of the bearing$ gyroscope,the upper and lower limits of the
preload value can be obtained. The effect of axial preload on the temperature rise and vibration of
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the electric spindle bearing is analyzed by the test method. At low speeds,the change in axial pre-
load has no significant effect on the vibration of the spindle and the temperature of the bearing. In
the medium speed range, as the axial preload force increases,the vibration of the main shaft is sig-
nificantly weakened,and the temperature of the bearing increases significantly. In the high speed
range,as the axial preload force increases, the vibration of the main shaft is significantly weak-
ened,and the temperature of the bearing is significantly increased. In each speed range,the weight
values of the upper and lower limits of different preloading forces are introduced respectively, and
the optimal preload of the bearing that meets the performance requirements of the full speed section
of the high speed machine tool spindle is obtained. The speed range is segmented, considering the
requirements of different working conditions on the spindle stiffness and temperature rise, different
weight values of upper and lower limits of preloading force are introduced in each range of speed.
Key words: optimal preload value ; variable preload ; quasi-static analysis ; fatigue life analysis ; min-

imum preload
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Table 2 Bearing load conditions
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Fig.2 Relationship between internal bearing loads
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