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ABSTRACT 
 The paper looks at recent advances made in friction stir welding (FSW) of steel 
using refractory metal tools, and describes a method of securing two different types 
of refractory materials to provide a composite FSW tool. The use of composite tools 
enables different ‘coupling' relationships to be made between the shoulder and the 
workpiece and the probe and the workpiece. The development of FSW from the 
perspective of discovery, invention and innovation is also considered. 
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