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Directions: Read a journal abstract below, and then answer the following questions by writing your
answers onto the answer sheets. :

Friction stir welding for transportation industries
W. M. Thomas, E. D. Nicholas
TWI, Abington Hall, Abington, Cambridge CBI 64L, UK

Materials & Design, Vol. 18, No. 4 (1997) 269-273

This paper will focus on the relatively new joining technology — friction stir welding
(FSW). ‘Like all friction welding variants, the FSW process is carried out in the
solid-phase. ‘Generally, solid-phase welding is one of the oldest forms of
metallurgical joining processes known to man. Friction stir welding is a continuous
hot shear autogenous process involving a non-consumable rotating probe of harder
material than the substrate itself. In addition, FSW produces solid-phase, low
distortion, good appearance welds at relatively low cost. Essentially, a portion of a
specially shape rotating tool is plunged between the abutting faces of the joint. Once
entered into the weld, relative motion between the rotating tool and the substrate
generates frictional heat that creates a plasticized region around the immersed
portion of the tool. The contacting surface of the shouldered region provides
additional friction treatment to the weld region as well as preventing plasticized
material being expelled. The tool is.then translated with respect to the workpiece
along joint line, with the plasticized material coalescing behind the tool to form a
solid-phase joint as the tool moves forward. Although the workpiece does heat up
during FSW, the temperature does not reach the melting point. Friction stir welding
can be used to join most aluminum alloys, and surface oxide presents no difficulty
to the process. Trials undertaken up to the present time show that a number of
lightweight materials suitable for the automotive, rail, marine, and aerospace
transportation industries can be fabricated by FSW.

In which journal was this paper published?

When was this paper published?

Who wrote this article? State Only family names.

Indicate some of the advantages of FSW.

What are transportation industries?

What is the meaning of the term “solid-phase welding”?

What is the meaning of the term “a non-consumable rotating probe”?
What is the meaning of “creates a plasticized region”?

What is the meamng of the word “plunged”?

10 What is the meamng of the term “abutting faces™?
_|11. What is the meaning of the term “surface oxide”?

Fgn e (17 2)

12. Forging is a process in which the workpiece is shaped by compressive forces applied through various

dies and tools. It is one of the oldest metalwoking operations, dating back at least to 4000 B. C. -
perhaps as far back as 8000 B. C. Forging was first used to make jewelry, coins, and various
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implements by hammering metal with tools made of stone. Simple forging operations can be
performed with a heavy hand hammer and an anvil, as was traditionally done by blacksmiths. Most
forgings, however, require a set of dies and such equipment as a press or a forging hammer.
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