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Stability Prediction of Milling With Variable Pitch Cutter Using Precise Integration-Based
Full-Discretization Method
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(1. Shanghai Spaceflight Precision Machinery Institute, Shanghai 201600, China;
2. College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

[ABSTRACT] The effectiveness of variable pitch cutter in suppressing chatter vibrations during milling has received
extensive attention. An efficient precise integration-based full-discretization method is proposed for predicting stability of
milling process with multiple delays that arise from variable pitch angle. The dynamic model of milling process considering
helix angle is constructed and the state term and time delay term are approximated by linear interpolation method. Then, the
stability lobe diagrams are obtained based on Floquet theory. In the process of stability prediction, the precise integration
algorithm is used to avoid the inverse operation when solving the exponential matrix, which effectively improves the
calculation efficiency. Finally, it shows that the proposed method is more efficient and accurate to predict the stability
compared with the updated semi-discretization method.
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