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Abstract; Considering the influence of tool wear on the cutting force coefficient in turning, the
Gamma process was used to describe the change of cutting force coefficient with time, and a time-
varying reliability model of turning chatter was established. A time-varying reliability analysis
method ( AK-SSFP ) combining the Kriging model of active learning with the subset simulation
based on the first passage was proposed. A model of turning vibration stability was established for
a lathe. The Monte Carlo method (MCS), the Monte Carlo method based on active learning
Kriging ( AK-MCS ) and the AK-SSFP method were used to calculate the time-varying reliability of
turning chatter. The results of the AK-SSFP method are in good agreement with the results of the
MCS method, and the AK-SSFP method reduces the number of calls to the real limit function and
shortens the computation time. AK-SSFP improves the calculation efficiency while ensuring the
accuracy, and solves the calculation problem of time-varying reliability in turning chatter.

Key words: turning process; tool wear; time-varying reliability of turning chatter; Kriging
model ; subset simulation
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Fig. 1 Dynamic model of regenerative turning chatter
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