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Abstract : With the rapid growth of high—precision aluminum profile demand in new energy and building
curtain wall sectors, coupled with the deep integration of industrial internet and Al technologies in
manufacturing, aluminum extrusion dies—core production equipment—directly impact corporate
productivity and product competitiveness through their manufacturing efficiency and quality. However,
the industry currently faces challenges including lengthy die design cycles (with reuse rates below
40%), significant manufacturing precision fluctuations (excessive tolerance rates in critical processes),
process parameter reliance on manual experience (lacking dynamic optimization), and disconnected
lifecycle management (fragmented maintenance and usage data), resulting in high die scrapping rates
and short service lives. This paper analyzes four key aspects: standardizing die design, automating
manufacturing control, intelligent process parameter optimization, and implementing lifecycle data
traceability. The study aims to reduce die design cycles by 30%, extend service life by 20%, and
decrease trial die rework rates by 15%, providing technical and managerial support for cost reduction
and efficiency enhancement in aluminum profile enterprises.

Keywords : aluminum extrusion die; efficient production; quality control; process parameter
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