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Development of regenerative chatter vibration control method using time delay
variation by workpiece excitation
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The present study is to propose a countermeasure against regenerative
chatter that causes various problems such as reduction of machining accuracy, tool wear and breakage
during milling process. We consider that a periodic time delay fluctuation by exciting a workpiece

in tangential direction of a cutting edge in synchronization with the tool rotation can control
regenerative chatter. First, the excitation condition with a high regenerative chatter suppression
effect was derived by performing the stability analysis of the delay oscillator with time periodic
delay. Next, the active workpiece holder to achieve a time-delayed fluctuation cutting by varying
the tangential velocity of the cutting edge was developed. And then, the suppression effect of
regenerative chatter was confirmed by performing the cutting test using the developed the active
workpiece holder.
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