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ABSTRACT:  The addition of Sc in Al alloys increases the recrystallization resistance and hardness. These effects are due to the formation of Al3Sc precipitates that inhibit the movement of grain boundaries and dislocations. Addition of Zr together with Sc in Al alloys enhances these effects. Since Zr is soluble in Al3Sc, replacing Sc, it is assumed that the precipitates formed in ternary Al-Sc-Zr are Al3(Sc,Zr). In this work, we report the effect of addition of Zr to binary Al-Sc on the size, composition and morphology of Al3(Sc,Zr) precipitates and precipitation kinetics. Coherent precipitates with L12 structure and highly anisotropic shapes were found to consist of a core containing Al and Sc surrounded by a Zr rich shell. The addition of Zr strongly modifies the size of the L12 precipitates during aging, slowing down the coarsening kinetics. It is likely that an abrupt change in composition between Sc rich core and Zr rich shell is responsible for the increased resistance to coarsening of Al3(Sc,Zr) precipitates in these ternary alloys. We found that the activation energy for coarsening is around ~230kJ/mol, and is the same in both Al-Sc and Al-Sc-Zr alloys. The slower coarsening rate in the ternary alloy is apparently related to a lower interfacial energy between Al matrix and Al3(Sc,Zr) precipitate.

