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Dynamics Modeling and Stability Analysis of Regenerative Turning Chatter

QIU Hui, LI Guo-ping’, SUN Tao
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: On the basis of the analysis of the mechanism of regenerative chatter in the computerized numerical
control (CNC) lathing process, a dynamic model is constructed for the ex-circle turning chatter system and two
formulas of the stability limit of cutting depth and the spindle speed related turning system of kinetic parameters
are deduced. The stability lobes diagram of the cutting depth limit and spindle speed are obtained using the
MATLAB software. Results of analysis show that improvement of the equivalent stiffness and equivalent
damping ratio of vibration system can increase the stability lobes diagram’s stability region, but improvement of
the direction coefficient, cutting stiffness coefficient and cutting overlapping coefficient shall compromise the
stability of the stability lobes diagram area. On the other hand, improving the natural frequency of the machine
tool vibration system makes stability lobes figure curve move to the right and harder to be activated. These
simulation results can provide corresponding theoretical basis to suppress chatter in practical processing.

Key words: regenerative cutting chatter; dynamic model; stability lobes diagram; region of stability



