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Study of Dynamics Characteristics and Bearing Stiffness Softening for Precision
High-Speed Motor Spindle System
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[ABSTRACT] A precision high speed spindle sys-
tem spindle structure is introduced. Its characteristics and
influence factors of high speed processing working condi-
tion are analyzed and discussed. By modeling spindle and
bearings using finite element method through a spring-
damper unit instead of spindle bearing, the spindle static
mechanical properties, modal and harmonic response anal-
ysis are studied under different spring element arrange-
ment types. High speed bearing softening effect for spindle
system dynamic characteristics are discussed under the
high speed machining status of the spindle by using finite
element method. This provides an new idea on the spindle
system dynamic analysis.
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Fig.1 Diagram of a precision high speed spindle system
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Fig.2 Diagram of a spindle structure
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Fig.3 Spindle spring elements arrangement type
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Fig.4 Stirring force imposed position and direction
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Fig.5 Natural frequency for 1 and 4 order mode
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