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Dynamic Characteristics of Rotor-Draw Bar System in
High-Speed Spindle under Influence of Centrifugal Force
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Abstract: In order to further clarify the influence of centrifugal force on the dynamic characteristics of
high-speed spindle system, a contact model of toolholder is established by taking the rotor-draw bar system
as the research target, and considering the radial extension of disc spring under centrifugal force. The
relationship between the tension caused by deformation of disc spring and the rotation speed is
investigated. On this basis, the changing rule of the contact stress of toolholder with the initial tension
force and the dynamic clamping force is studied, hence the effect of these changes on the natural frequency
of the rotor system is revealed. The result shows that the radial extension of disc spring will cause a
reduction of the tension of draw bar, and the decrease of tension is related to the geometry size and initial
tension force. For the spindle with small tension force, the influence is remarkable; while it can be
neglected for the spindle with large tension force. The clamping efficiency under initial force or dynamic
clamping force decreases with the increase in rotating speed. The contact stress can be raised by increasing
the dynamic clamping force. However, an excessive clamping force will increase the contact clearance and
reduce the damping at joint interface, and finally decrease the natural frequency of the rotor system.
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