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ABSTRACT

Aluminum alloys are extensively used in many applications due to their light weight with other good physical properties. Recently, more research has focused on ultrafine-grained (UFG) microstructures since they can exhibit superior strength due to grain refinement and dislocation interaction. In addition, heat treatable Al-Mg-Si alloys have also received lots of attention, mainly because the strength of UFG microstructures can be further enhanced due to precipitation hardening. Although the combination of multiple strengthening mechanisms is widely believed to be the main contributor to the superior strength, no thorough investigations have focused on quantification of the strength contribution from each mechanism. Some research has only provided hand-waving arguments to qualitatively describe the strengthening effects in UFG Al alloys without any estimation based on microstructural parameters. On the other hand, the strength contribution in highly-deformed pure Al has been discussed. Kamikawa et al. indicate a modified equation is required for the prediction of the strength, which needs to take the misorientation of grain boundaries into consideration. In order to quantitatively estimate each strength contribution in UFG Al-Mg-Si alloys, the microstructural features, such as grain size, dislocation density, precipitate size, and grain boundary misorientation, need to be examined. The aim of this work is to discuss the possible factors affecting the yield strength of UFG Al-Mg-Si alloys and propose a systematic study to identify the strengthening contributions from different mechanisms, which can help researchers tailor microstructures and determine an optimum condition for desirable properties in industrial applications.
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