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Preface 

These proceedings represent the 11th symposium on Friction S tir Welding and 
Processing (FSW/P) heldunder the auspices of The Minerals, Metais & Materials 
Society. These historie proceedings represent 30 years of study, research, and imple
mentation since the initial FSW patent was filed in 1991 . The continued interest 
and participation in this syroposiurn and the associated proceedings are an indirect 
testimony of the growth of this field. 

For 2021 , atotal of 61 abstracts were submitted, which include 8 orał sessions. 
There are 20 papers included in this volume, w hi ch w hen combined with the previous 
10 proceedings' publications represent more than 325 papers over a 22-year period. 
These submissions cover all aspects of friction stir technologi es including FSW of 
high melting temperature materials, FSW o f lightweight materials, FSW o f dissimilar 
material s, simulation of FSW /P, controls and inspection of FSW /P, and derivative 
technologies like friction stir processing, friction s tir spot welding, additive friction 
stir, and friction stir extrusion. 

Friction stir welding was invented by TWI (formerly The Welding Institute), 
Cambridge, UK and patented in 1991, although the real growth in this field started 
several years later. In the last 30 years, FSW has seen significant growth in both 
technology implementation and scieotific exploration. The original patent has Ied to 
hundreds of additional patents issued globally, as various solid-state processing tech
niques have derived from the original FSW concept. In addition to the tremendous 
number of derivative technologies that have been developed based on the contept 
of friction stirring, thousands of papers have been published characterizing and 
documentiog the commercial and scientific benefits of the same. 

The organizers would like to thank the Shaping and Forming Committee of the 
Materials Processing and Manufacturing Division for sponsoring this symposium. 

Yuri Hovanski 
Yutaka Sato 

Piyush Upadhyay 
Anton A. Naumov 

Nilesh Kurnar 
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29, 31-33, 35- 38, 44, 45 , 47, 57, 59, 
69, 71 , 73- 76,78, 79, 81 - 84, 86, 87, 
91, 92, 94, 95, 98, 105, 106, ll5 , 
ll6, 120, 122, 123, 125-129, 133, 
135, 149, 150, 152, 155, 161-166, 
168, 170--174, 176, 177, 190, 192, 
199-202, 210--213, 215, 216 
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