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Abstract

We have investigated the coarsening kinetics of Al3X-type phases in binary Al-Sc and ternary Al-Sc-Zr alloys. Addition of Zr to binary Al-Sc is known to enhance the alloy’s recrystallization resistance and hardness. This work uses transmission electron microscopy to examine the effect of Zr additions on the precipitation kinetics and morphology of Al3(Sc,Zr) precipitates. Since Zr is soluble in Al3Sc, which is isostructural with Al3Zr, it is usually assumed that the precipitates in ternary Al-Sc-Zr are Al3(Sc,Zr). In this study, we find coherent precipitates with L12 structure and highly anisotropic shapes that consist of a core of Al3Sc surrounded by a thin shell of Al3Zr. The addition of Zr strongly modifies the size of the L12 precipitates during aging by impeding the coarsening kinetics. The activation energy for coarsening was measured to be ~230kJ/mol for both Al-Sc and Al-Sc-Zr alloys. The reduced coarsening rate in the ternary alloy is apparently related to the interfacial energy between the Al matrix and the Al3(Sc,Zr) precipitate.
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