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Generation mechanism and suppression measures of chatter vibration of workpiece
deformation type in cutting thin-walled cylindrical workpiece
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This report describes the generation mechanism of chatter vibration in
cutting thin-walled cylindrical workpieces. Cylindrical workpieces have two natural vibrations with
the same number of node diameters but different positions (sine mode and cosine mode). During
cutting, coupling occurs between these two natural vibrations, forming a feedback loop. The
open-loop transfer function of this coupled vibration system is calculated by dividing it into three

parts: principal force - thrust force, thrust force -translational displacement, and translational
displacement - principal force. When the gain of the open-loop transfer function becomes larger than
1 at the phase crossover frequency, chatter vibration is generated at the frequency.
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