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THE EFFECT OF HIGH SPEEDS ON DYNAMIC CHARACTERISTICS OF
MOTORIZED SPINDLE SYSTEM

WANG Bo, SUN Wei , WEN Bang-chuan

(School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, China)

Abstract: High-speed cutting machining quality and processing efficiency are closely related to the dynamics of
a high-speed spindle system, and the rotating speed also has a significant effect on it. The paper firstly determines
the impact factors of a high-speed spindle system, including the centrifugal force, gyroscopic moments and the
bearing stiffness softening, etc. Then it builds the general spindle-bearing FEM considering high speeds. Taking a
motorized spindle as an example, the effect of a centrifugal force, the gyroscopic effect, the radial stiffness and the
coupling factors are analyzed qualitatively and quantitatively. Finally, the research shows that the variations of
bearing radial stiffness, centrifugal forces and gyroscopic moments, have significant effects on the dynamics of a
spindle system in high speeds. Thusly, when modeling a high speed spindle system, above factors must be taken
into consideration.

Key words: high speed; spindle system; inherence frequency; modal shape; effect analysis
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Fig.1 The softening curve of radial stiffness in ball bearing
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Table 1 The simplified size of motorized spindle system
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Table 2 The bearing distribution of motorized spindle system
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Table 3 The impact of coupling effect on dynamic
characteristics in high-speed spindle system
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