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Production and investigation of Al/6%SiO (np) surface nanocomposite
properties using friction stir processing

Abstract

In this study Al1050 - SiO, nanocomposite was produced by in-situ reaction of 6% nano SiO,
powder with Al1050 during friction stir processing (FSP). Based on literature, FSP
parameters were selected as 50 mm/min (linear velocity), 1600 rpm (rotational
velocity). Each sample was processed by 1, 2 and 4 passes of friction stir processing. The
microstructure of samples were Characterized by Optical microscopy and scanning electron
microscopy (SEM). Wear tests were performed by a pin-on-disc configuration using
Universal Tribometer. Worn surfaces and wear debris were analyzed using SEM for the
evolution of wear mechanisms. By using a micro-hardness device, the hardness specimens
were calculated. It was found that sample processed by 2 passes had the higher wear
resistance and hardness. The results of Wear test show the coefficient of friction of
produced composites 35% decreases with respect to Al1050. Also, wear mechanism
transformed from adhesive mechanisms wear to adhesive-abrasion mechanisms, the
Hardness of Samples increases with respect to Al1050 and obtained a more fine grain
structure. that sample processed by 4 passes had the lower wear resistance and
hardness from 2 passes, Because recrystallization Occurred during friction stir processing
after 4 passes.

Keywords: Aluminum matrix composite, Al1050, Friction stir processing, nano SiO,, wear
behavior.
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