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Evaluation of Microstructure and Mechanical Properties of Ti-Al,0O3
Nano-Composites Fabricated by Friction Stir Procesag

Aziz Shafiei-Zarghani' , Seyed Farshid Kashani-Bozord

'University of Tehran, School of Metallurgy and Btéls Engineering, Center of Excellence for Suef&mgineering
and Corrosion Protection of Industries, Tehran,rdra

Abstract Ti/Al ,0; nano-composites were fabricated using frictiom ptiocessing. In order to achieve nano-
composites with different volume fraction and stfereinforcements, the rotating tool was traveltadthe substrates
along the grooves with various widths that werkedilwith 20 or 80nm sized AD; powders. Nano-composites with
Al,O; volume fraction of 1.8 to 5.7% were resulted.ti@p and transmission electron microscopy shoved the
most effective factor on refining matrix grain sigethe inter-reinforcements distance or in otherds their volume
fraction and dispersion. In addition, microstruatucharacterization and micro hardness and mechlaésting
revealed that in addition to reinforcements, reidumcof matrix grain size and interactions relateddinforcements/sub-
grain features such as grain boundaries and distosaare responsible for the enhancement of méchlaproperties
of the fabricated nano-composites.

Keywords: Friction stir processing, Ti, Alumina, Nano-comgesiMicrostructure, Mechanical properties.
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