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Process parameter Value
Tool rotational speed/(r'min ") 900
Welding speed/(mm-min ') 90
Tool shoulder diameter/mm 18
Tool pin diameter/mm 6
Tool tilt angle/(°) 0,1,2,3and 4
Pin type Left hand thr‘eaded. tapper
cylindrical pin
Shoulder concavity/(°) 1

TA

0° = el L S Lack of filling
) defect on AS,
insufficient forge force
1° Good weld surface
2° " Good weld surface
Smooth surface
PP U— ;‘m:ta - . ‘”"’3 A
3¢ e #9]  Fine weld surface

s

Exit hole defect 3
EE— ; — - o —— Tunnel defect on AS,
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A Review of Friction Stir Welding; Process and Its Applications
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Abstract

Friction Stir Welding (FSW) is a solid-state welding process that uses a non-consumable
rotating tool for joining various aluminum alloys, castings, and extrusions. It is widely used in
industries like aerospace, shipbuilding, railway, and electronics. Additionally, FSW can join
other materials like magnesium, titanium, copper, nickel, and steel alloys, even enabling
joints between dissimilar metals like aluminum and steel. Compared to traditional arc
welding, FSW offers numerous advantages: no cold cracks, porosity, or solidification cracks;
reduced distortion and material deformation; no need for filler materials, flux, or shielding gas
for aluminum alloys; environmental friendliness; and no smoke, spatter, or ultraviolet
radiation. Utilizing machine tool technology, FSW allows for automation, high repeatability,
and reduced dependency on skilled welders. This study delves into the stages of FSW
welding, its limitations and advantages, the FSW welding tool, the zones formed during
welding, and the relevant welding parameters.
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