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Characterization of the influences of FSW tool geometry

on welding forces and weld tensile strength

using an instrumented tool
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10. Conclusions

This paper is one of the first studies that has systematically examined and reported
influences of tool geometry factors on friction stir welding process parameters and
on weld tensile strength. Several points can be drawn out from the discus-sion of the
results above to provide some general guidelines on tool design. The data in this
study have been obtained for a specific alloy AA5083-H321 and plate thickness (6
mm), but it is known that certain of the tool parameters have been identified as
important in welding other alloys and plate sizes, e.g. the 3-flute concept is proven in
thread taps and widely used in the tri-flute tools developed at TWI. Thus these
guidelines may be applicable to a range of alloys and plate thicknesses. The
guidelines are unlikely to be definitive as other tool parameters not considered in
this study may be influential on forces, torque, plastic stirring and hence tensile
strength. It is also worth noting that the extensive internal voiding observed with
certain tools implies that the forging role of the tool shoulder may be rather limited
and that a rotating shoulder may be an inefficient part of the welding process.
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