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The effect of pin geometry on the mechanical property of aluminium 6061-
aluminacomposite produced by friction stir welding

M. Belbasi', M. Rezae

Department of petroleum, mining and materials engineering, 1slamic Azad University, Central Tehran branch
(Received 13 May 2019 ; Accepted 21 October 2019)

Abstract

Today in addition to join by friction stir welding, the composite fabrication process is also performed simultaneously.
The main purpose of the present research is to investigate the effect of pin geometry on the property of Aluminum
6061- alumina nanocomposite created by friction stir welding. For this purpose friction stir welding was carried out by
selecting five types of pin geometries on Aluminum 6061 in which Al,O; particles were deposited and the sampleswere
examined by tensile and hardness tests, optical and electron microscope. Samples were investigated by tensile and
hardness test, optical and e ectronic micrascopy. Regular hexagonal pins due to having six smaooth face and impulsive
movement during rotation, caused a good perturbation which resulted in maximum tensile strength and elongation
percentage of 198 MPa and 10.25 and minimum grain size of 13.3 micron, respectively. In the sample welded by a
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threaded cylindrical pin due to non-impact during rotation, inappropriate flow of reinforcing particles and its
accumulation at perturbation the lowest tensile strength and elongation percentage of 133.5 MPa and 1.95%,

respectively, were observed.

K eywords: Friction stir welding, Pin geometry, Aluminum 6061, Al,Os particles.
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