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Abstract

Friction stir welding is one of solid state welding techniques which provide good weld joint compared
with fusion welding techniques, especially for difficult-to-fusion welded materials. However, appropriate
welding parameters were necessary to achieve good weld joints with friction stir welding. Moreover,
there are a few reports on welding of semi-solid aluminum. The aims of this study are to investigate the
influence of friction stir welding parameters on the microstructure and tensile strength of friction stir
welding of butt joints between Semi-solid cast aluminum alloy 2024. A full factorial design technique
was employed with 3 parameters, consisting of the rotation speed, welding speed and shape of stir head
(cone, cylindrical and thread). Based on statistical results, it was found that the rotational speed and the
shape of stir head parameters had an influence on microstructure and tensile strength of a welded joint,
while welding speed was not a significant parameter at the 95% significance level. It was indicated that a
cylindrical stir head at a rotational speed of 790 rpm and 36 mm/min welding speed yielded the highest

tensile strength of 212 MPa, accounting for 99% of based material tensile strength.

Keywords: Friction Stir Welding, Tensile Strength, Aluminum Alloy Semi-solid Metal 2024

Please cite this article as: A. Kamruan, S. Siwadamrongpong, U. Thanasubtawee, and P. Muangjunburee, “Influence of
friction stir welding parameters on tensile strength of semi-solid cast 2024 aluminum alloy butt joints,” The Journal of
KMUTNB, vol. 31, no. 2, pp. 266277, Apr.—Jun. 2021 (in Thai).
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Pareto Chart of the Standardized Effects
(response is Tensile Strength, a = 0.05)
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