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Effect of rotational speed on the material transfer mechanism in friction
stir welding of commer cial pure aluminum
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Department of Mechanical Engineering, Islamic Univeristy of Tabriz, Tabriz, Iran
(Received 11 May 2019 ; Accepted 15 December 2019)

Abstract

Friction stir welding (FSW) is an economic and high quality technique for welding and joining of aluminum parts. The
most important factor in the soundness of weldment proceesed by this type of welding process, is the mechanism of
material transfer during tool rotation. The materia stransfer during the welding process involves horizontal and vertical
movement that caused by extrusion process and forging force. On the other hand, the tilt angle and shape of the pin
affect the extrusion and forging processes, respectively. In thisstudy, the effect of rotational speed at a constant welding
speed during butt welding of pure commercial aluminum was investigated. The welded zones were investigated by
using digital photographic experiments, radiography, metallugraphy, microhardness, and dlectrical resistivity tests. The
results of the expriments showed that an increase in the rotational speed resluted in an increase in the amount of
materials transfer in the weld zone and so the defects formed in the weld zone were decreased.

K eywords: Friction stir welding, Material flow mechanism, Radiography, Pure commercial aluminum.
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