[ Downloaded from jwsti.iut.ac.ir on 2025-07-23 ]

[ DOI: 10.47176/IWST1.2024.14 ]

E-ISSN: 2676-6787 | P-ISSN: 2476-583X

Journal of
Wedding Scenceand Technology of Iran

jwsti.iut.ac.ir

u!/'d/?i’ dﬂt’!ﬂ“ Volume 10, Number 1, 2024

The dissimilar joint of AlSI 316L austenitic Stalnless
steel to 5083 aluminum alloy by friction stir welding
and investigation of its microstructure and
mechanical properties

M.R Borhani*"~, SR Shoja-Razavi, F. Kermani
Faculty of Material & Manufacturing Technologies, Ma ek Ashtar University of Technology.

Received 11 April 2023 ; Accepted 23 August 2023

Abstract

In this study, the effects of friction stir welding (FSW) parameters on the properties of dissimilar
joints formed between 5083 auminum alloys and 316L austenitic stainless steel, with a thickness
of 4 mm, are investigated. The tool speed is varied in the range of 16 to 25 mm/min, while the
tool rotation speed is maintained at a constant value of 250 rpm. To examine the microstructure of
different weld regions, both optical and scanning electron microscopes are employed. To assess
the mechanical properties, hardness and tensile tests are conducted. The results shows the
formation of a composite region characterized by steel reinforcement particles dispersed within an
aluminum matrix. At the steel-aluminum interface, a single layer of discontinuous intermetallic
composition with a thickness of approximately 2 micrometers is observed. Notably, when the
rotation speed is set to 250 rpm and the tool speed is 16 mm/min, a tensile strength of 298 MPa
and ductility of 26% (93% of the tensile strength and 50% of the ductility of the 5083 aluminum
aloy) are achieved.
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