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Abstract : With the rapid development of high-end industries such as new energy vehicles and rail transit, the
market demand for industrial aluminum profiles continues to surge. As core equipment for profile
forming, aluminum extrusion dies directly impact production efficiency, product quality, and overall
costs. Current industry challenges include unreasonable die design, insufficient manufacturing
precision, fluctuating extrusion process parameters, non-standard usage and maintenance, and poor
material-environment compatibility. These issues lead to rapid die wear, frequent fatigue failures, and
short average lifespans, significantly increasing production costs and downtime losses. This study
systematically examines key factors affecting aluminum extrusion die lifespan across four dimensions:
die design and manufacturing, extrusion process parameters, usage and maintenance procedures, and
material-environment compatibility. By clarifying the mechanisms of each factor, the research aims to
provide theoretical support for enterprises to develop targeted optimization strategies. The goal is to
achieve over 20% improvement in die average lifespan and reduce production costs by 15%-20%,
thereby facilitating efficient development of the aluminum extrusion industry.

Keywords : aluminum extrusion die; die life; influencing factors; design and manufacturing; process
parameters; use and maintenance; material environment
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