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Chatter Reliability Prediction in the Turning Process with Time-
Varying Stability
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Abstract; Tool wear in the machining process changes the cutting force coefficient and other
parameters in flux, which causes the prediction accuracy of traditional chatter prediction to
decrease greatly with the increase of processing time. The time-varying reliability theory was
introduced to predict chatter reliability, and the linear equations were used to express the change
inthe mean values of cutting force coefficient with varied cutting time whereby the chatter stability
and reliability model in turning was presented. The time-varying critical cutting width and time-
varying chatter reliability curve were obtained in the given machining conditions, and the
corresponding calculation method was tested experimentally. The results showed that the proposed
method can be used to predict the chatter of different processing time accurately.
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Fig. 1 Dynamic model for the turning process system
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Table 1 Modal parameters of the turning system
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