Joining technology essential to



Innovative welding technique “FSW”

Friction Stir Welding (FSW), currently being developed for
practical applications, provides sound joints without melting
base materials. FSW is a joining process invented by The
Welding Institute UK (TWI) in 1991. First, two workpieces
are butted together at the edges, then a welding tool with a
probe at the tip is pressed on the boundary of these

workpieces while being rotated. Workpiece materials are
softened by friction heat, and the tool tip is plunged to the
workpiece boundary to mix the materials without melting
them. The probe has a thread to promote stirring. While
rotating, the tool is moved along the boundary to expand the
joining zone.

Since FSW uses a solid-state plastic flow to perform weld
joint, it does not cause solidification shrinkage common to
melt welding. It also causes little thermal contraction due to
lower heat input into workpieces, for almost no distortion
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than normal, and sometimes tens of kN. A newly invented
non-rotating support, called a stationary shoulder, stably
supports the probe, even when obliquely pressed to a joint.
New IHI-developed techniques were fully employed in
precisely operating the tool.5(wl)251e pressing it with strong

force.
Using these newly developed techniques, we achieved
corner FSW with low welding distortion, without a distortion
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