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aerospace and shipbuilding industries. Recently a new friction stir welding method named floating bobbin tool
friction stir welding has been introduced, that enables the implementation of this process with almost zero
vertical force. Another advantage of this technique is the simultaneous double sided welding and the
symmetry of the stirred region along the thickness. This paper focuses on the use of double sided friction stir
welding technology with a floating bobbin tool for joining commercial pure aluminum. The tool used in this
process was made from hot working steel with a hardness of 52 HRc. This tool has two shoulders and a
threaded cylindrical pin. After performing the welding process, in order to assess the quality of the
connection, non-destructive tests of visual inspection, radiography, as well as destructive tests of tensile,
bending, hardness and metallography performed on a welded sample. Non-destructive tests confirmed the
perfection of a welded sample with optimal parameters. The results of the tensile test showed that joint
efficiency was highly significant and reached about 80%. In addition, the fracture strain of the welded sample
was 80% higher than that of the base metal. Accordingly, the development and exploitation of this method
provides the potential for the development of a low cost, solid state and reliable technology, and the feasibility
of designing inexpensive equipment for mobile friction stir welding.
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Fig. 1 Schematic illustration of friction stir welding with; a. simple
tool, b. bobbin tool [7]
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Table 1 Chemical composition of commercial pure aluminum used in this research
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Fig. 2 a. Floating bobbin tool, b. welding set up
@lp askd 5 Il pleaezr o ks USO8 (Seo Il ANY JSS
S

L bages ilwoslel gLl sloow,p jshaie @

Y oplab YV 095 1¥44 Sls s oyl .\._;_J,.\ 5 walw Swiiie



031) ) ool (5 )l (e Soxo

PiseglT 43,1093 (HhLbEl S ISouol SIS Yo (812 S9lishs JSab (5593 Jal il 0 Sadawl (521l

,;
¢
}
;
i
i

Fig. 3 Image of sound welded sample by tool transverse speed of 28 mm/min and tool rotational speed of 560 rpm: a. weld face and b. weld root;
image of welded sample by 45 mm/min and 560 rpm witch has a long un-filling in the bottom of the weld: c. weld face and d. weld root
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Fig. 5 Engineering stress-strain curve of base metal and welded sample;
b. image of fractured samples after tensile test and c. SEM image of
fracture surface of welded sample.
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Fig. 4 Radiographic image of sound welded sample by 28 mm/min
and 560rpm
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Table 4 Comparison of joint efficiency and fracture strain of friction stir welded samples with similar chemical composition
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Fig. 7 a. Transverse cross sectional macrostructure of welded sample;
b. microstructure of stirred zone and c. microstructure of HAZ.
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Fig. 6 Image of the welded sample after bending test.
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