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Research on the Mechanism of Extrusion Process Effects on
Intergranular Corrosion Behavior of 6061 Aluminum Alloy

Wei Teng
Jiangsu Gulv Technology Co., Ltd., Zhangjiagang, Jiangsu, 215600, China

Abstract

6061 aluminum alloy, renowned for its high specific strength, excellent processability, and corrosion resistance, is widely used in
transportation equipment profiles, architectural structural components, and electronic heat sinks. However, during extrusion, factors
such as temperature field, stress field, and flow velocity collectively alter microstructure morphology and grain boundary precipitation
behavior, thereby increasing intergranular corrosion sensitivity. Engineering studies indicate that extrusion speed, extrusion ratio, flow
uniformity, and extrusion temperature directly influence the continuity of Mg,Si phase at grain boundaries and the width of depletion
zones, which in turn affects service corrosion resistance. Through analysis of microstructural evolution, precipitation behavior, and
residual stress distribution, optimizing temperature ranges, improving metal flow and steady cooling, combined with appropriate
aging regimes, can effectively reduce continuous precipitation and enhance intergranular corrosion stability of 6061 aluminum alloy
profiles.
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