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Research on Dynamic Accuracy Compensation and Energy Consumption Optimization in
CNC Machine Tool Cutting Process Based on Digital Twin

Xu,Lan
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Abstract: With the continuous development of intelligent manufacturing technology, the application of digital twin technology in
CNC machine tools has attracted increasing attention. CNC machine tools face the dual challenges of accuracy compensation and
energy consumption optimization during the machining process. By constructing a bidirectional mapping between the physical
machine tool and the virtual model through digital twin technology, real-time monitoring and feedback of the machine tool status are
realized. This paper explores the methods of dynamic accuracy compensation and energy consumption optimization in the cutting
process of CNC machine tools using digital twin, and proposes a collaborative optimization strategy aimed at improving machining
accuracy and reducing energy consumption simultaneously. It verifies the application effect of digital twin technology in enhancing
machining accuracy and energy efficiency, and provides new ideas for the further optimization of intelligent manufacturing systems.
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