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High-strength and lightweight alloys have always been the goal for metallurgists and materials
scientists. In recent years, ultrafine-grained (UFG) alloys have been of interest as they provide step-
change in properties and performances, e.g. high strength without deterioration in ductility. However,
the applications of ultrafine-grained alloys are limited due to the difficulty of producing the alloys on a
large scale. To date, many researchers have proposed a variety of processing techniques for
manufacturing ultrafine-grained alloys in bulk, e.g. rapid solidification, powder atomization and
compaction by warm extrusion, and spray forming, etc. Among these techniques, severe plastic
deformation (SPD) is a strongly competitive method, in which the process concerns imposing a large
amount of strain on a specimen. The accumulated strain produces high angle (grain) boundaries and
leads to a very fine-grained structure. This research demonstrates the manufacturing of bulk
ultrafine-grained alloys using a severe plastic deformation process: the equal-channel angular
pressing (ECAP). Two different aluminum alloys, Al-Mg-Si (6061) and Al-Zn-In were subjected to
ECAP. Various material characterization techniques, e.g. electron backscattered diffraction (EBSD)
was applied to the processed alloys to realize the microstructure evolution. The processed alloys will

be subjected to mechanical testing, micro-hardness testing, and tensile testing.
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