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Intelligent Machining Monitoring and Dynamic Optimization Based on

Digital Twin and Multi—Source Fusion
MA Hong
(Shaanxi Polytechnic University, Xianyang 712099, China)
Abstract:To address the limitations of traditional machining monitoring systems, which are susceptible to sudden working—
condition changes and sensor data constraints, an intelligent machining monitoring system based on digital twin is proposed. The
system integrates a virtual machining model with multi—source real—-time data and employs a Kalman filter to reconstruct cutting
forces, thereby enabling adaptive control, tool wear monitoring, and chatter suppression. Experimental results show that the peak
transient cutting force is reduced by 40% during abrupt changes in axial depth, tool wear monitoring error is controlled within 15
pm, and chatter suppression lowers the system’s false alarm rate by 90%. The study demonstrates that the deep integration of
digital twin and real-time data significantly enhances the robustness and response efficiency of the monitoring system, providing
an effective solution for dynamic optimization in complex machining scenarios.
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