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Abstract : With the rapid development of high-end industries such as new energy vehicles and rail transit, the
demand for industrial aluminum profiles driven by their lightweight and high—-strength advantages
continues to rise. As the core forming process, extrusion directly determines product precision and
market competitiveness. Current industry challenges include imprecise raw material composition
control, significant extrusion process parameter fluctuations, insufficient coordination in post-
processing procedures, and quality traceability gaps, leading to frequent dimensional deviations,
surface defects, and unstable mechanical properties. This paper analyzes four key aspects: pre—
extrusion pretreatment, real-time process control, post—processing optimization, and process
improvement. The goal is to achieve a dimensional tolerance compliance rate of = 99.5%, surface
defect rate <0.3%, mechanical property compliance rate = 99%, while reducing processing cycles by
10%-15% and energy consumption by 8%-10%. These advancements provide technical support for
enterprises to meet high—end market demands.
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