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Abstract

Due to its low density, high strength-to-weight ratio, and corrosion resistance, aluminum alloy panels are increasingly widely used
in high-end equipment fields such as aerospace and automotive manufacturing. This paper focuses on the research of efficient
machining technology for aluminum alloy panels, analyzing their material properties, structural characteristics, and machining
deformation mechanisms. Subsequently, it delves into key technologies for efficient machining from four dimensions: process
parameter optimization, tool design and selection, CNC programming and path planning, and vibration suppression and stability
control. Finally, the paper verifies the feasibility and effectiveness of the technology through practical cases in the aerospace and
automotive manufacturing sectors, providing theoretical support and practical guidance for the efficient and high-precision machining
of aluminum alloy panels.
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