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Effect of Equal Channel Angular Extrusion on Dynamic Strain Aging of
an Al-Mg-Si-Cu Alloy

B. Saberpour, A. K. Taheri, and J. M. Akhgar

Department of Materials Science & Engineering, Sharif University of Techmnology

Abstract: An Al-Mg-Si-Cu alloy was subjected to tensile testing, both under solutionized and ECAE-ed conditions, using
strain rates of 107 s" to 107 s at temperatures of 25 °C to 325 °C to investigate the dynamic strain aging (DSA) phenomenon in
the alloy. Negative strain rate sensitivity (m) and increasing ultimate tensile stress were observed in the DSA region with
increasing temperature . Regarding the activation energy of the phenomenon, it was suggested that the process is controlled by
the interaction of Mg atoms with mobile dislocations at lower temperatures of DSA occurrence while at higher temperatures, the
aggregation of Mg atoms and precipitates of a second phase decreases the amount of Mg atoms in the solid solution, resulting in
the inverse DSA effect. Moreover, it was shown that at temperatures greater than 250 °C, the ratio of post-uniform to uniform
elongation increases with increasing temperature or with decreasing strain rate due to the solute drag of Mg atoms in the Al
matrix. Processing the alloy by ECAE transferred the negative m values to lower temperatures and decreased the tendency to
DSA at higher temperatures. Calculating the mentioned ratio for the ECAE-ed specimens revealed that the post-uniform
elongation dominates the uniform elongation at all examined temperatures and strain rates. Also, it was found that for ECAE-ed
specimens, the ratio is not so sensitive to variations of temperature and strain rate.

Keywords: Equal Channel Angular Extrusion, Dynamic Strain Aging, Al-Mg-Si-Cu alloys, Strain rate sensitivity.
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