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Exercise 10-2
Fill in the blanks (A-U) with suitable metalanguage. 
	[image: ]
	1……[A]….. Air France flight 447 that crashed unexpectedly while on a routine flight from Brazil over the south Atlantic. 2It was a tragic waste of life and was a disaster of huge economic proportions for Air France. 3Unlike many similar accidents, this was not due to human error, but caused by faults in the welding process joining the aluminum sheeting on the aircraft. 4These faults could have been easily avoided had the manufacturer used a new welding method.
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	5My name is Tero Teekari, and I'm a graduate student at Aalto University, currently concluding my studies in Mechanical Engineering. 6……[B]….. a new method, called Friction Stir Welding, that not only overcomes these problems but also decreases costs while increasing the strength and reliability of the weld.
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	7……[C]…... 8……[D]…..  how this new methods actually works, some of its applications, as well as some examples. 9……[E]…..  the parameters that must be met in order to use this technique. 10……[F]…..  the advantages and disadvantages of using the FSW method. 11………[G]….…  what is FSW and how does it work?







A. ……………………………………………………………………………………………………………………………………..
B. ……………………………………………………………………………………………………………………………………..
C. ……………………………………………………………………………………………………………………………………..
D. ……………………………………………………………………………………………………………………………………..
E. ……………………………………………………………………………………………………………………………………..
F. ……………………………………………………………………………………………………………………………………..
G. ……………………………………………………………………………………………………………………………………..
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	63 So, ………[H]….… all this, ………[I]….… is that FSW is a process that does not melt the metal. 64It can be used for applications where the original metal characteristics must remain unchanged as far as possible. 65You ……[J]….… that the precision of this method is dependent on rotation speed, tilt, and plunge depth of the tool. 66Therefore, tool design is also a very important consideration. 67Finally, ………[K]….… that although an exit hole is left when the tool is withdrawn, this is outweighed by the superior 

	mechanical properties, improved safety, and the low environmental impact of FSW. 68As we have seen today, FSW ………[L]….… a better ………[M]….… for welding aluminum alloys, since it ………[N]….… you/us to avoid/overcome many of the ………[O]….… of traditional Fusion welding techniques. 69FSW requires significantly fewer process elements to control, FSW ensures higher joint strength and increased safety, and FSW requires no addition of filler or other consumables as do other fusion welding techniques. 70Additionally, FSW also exhibits superior weld strength and fatigue life compared to traditional welding methods.
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	71………[P]….… that ill-fated Air France flight 447 that crashed over the Atlantic. 72In ………[Q]….…, by using the FSW welding method, we can ………[R]….… that such tragic events will be far less likely to occur, and that future aircraft will not only be safer and more reliable, but that they will also be cheaper to manufacture.
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	73If any of you ………[S]….…deeper into this ………[T]….…, here are some links that could be helpful. 74Right, ………[U]….…to answer any questions that you might have. 



H. 
………………………………………………………………………………………………………………………………………..
I. ……………………………………………………………………………………………………………………………………..
J. ……………………………………………………………………………………………………………………………………..
K. ……………………………………………………………………………………………………………………………………..
L. ……………………………………………………………………………………………………………………………………..
M. ……………………………………………………………………………………………………………………………………..
N. ……………………………………………………………………………………………………………………………………..
O. …………………………………………………………………………………………………………………………………..
P. …………………………………………………………………………………………………………………………………..
Q. …………………………………………………………………………………………………………………………………..
R. …………………………………………………………………………………………………………………………………..
S. …………………………………………………………………………………………………………………………………..
T. …………………………………………………………………………………………………………………………………..
U. ………………………………………………………………………………………………………………………………….
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Further Information:

« Fred Delany, Stephan W Kallee, Mike J Russell: "Friction stir welding
of aluminium ships", Paper presented at 2007 International Forum on
Welding Technologies in the Shipping Industry (IFWT). Held in
conjunction with the Beijing Essen Welding and Cutting Fair in
Shanghai, 16-19 June 2007.

+ Mehta M; Arora A; De A; DebRoy T (2011). "Tool Geometry for
Friction Stir Welding—Optimum Shoulder Diameter". Metallurgical
and Materials Transactions A

+ S.W.Kallee, J. Davenport and E.D. Nicholas: "Railway Manufacturers
Implement Friction Stir Welding", Welding Journal, October 2002
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