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Research on Optimal Cutting Strategy of Micro-milling
Based on POMDP Algorithm
Ren Xingyu, Liu Tongshun,Li Yi, Ding Haoqi

Abstract: Optimization of cutting process is of great importance for reducing the tool cost in micro-milling. However,
due to the high wear rate and the uncertainty of micro-milling tool wear process,the traditional optimization methods cannot
efficiently optimize the micro-milling. For this reason,a micro-milling optimization method based on the monitoring and con-
trol of tool wear process is put foward. By analyzing the influence of cutting parameters on micro-milling tool wear and the
influence of micromilling tool wear on cutting performance, a partially observable Markov decision process ( POMDP) for
the micro-milling process is built. The POMDP algorithm is utilized to solve the optimal strategy of adjusting cutting parame-
ters based on the tool wear monitoring information,so that the tool wear process is controlled and the micro-milling tool is
fully used in its limited life. Finally, experiments are designed to verify the effectiveness of the optimal control strategy. Ex-
perimental results show that the proposed micro-milling optimization scheme via the monitoring and optimal control of the
tool wear process can effectively reduce the cost of micro-milling tools.

Keywords: micro-milling;tool wear;state monitoring;optimal control ; partially observable Markov decision model
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