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The Evaluation of Joints Characteristics of Friction Stir Welded Al Alloys for Automobiles
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ABSTRACT To evaluate the applicability of dissimilar metal friction stir welding in automobile
manufacturing process, friction stir welding trials were carried out for typical 5000 and 6000
series aluminum alloy sheets with 2mm thickness. The sound joints of AI5052 and Al6061-T6
alloys were successfully formed under a wide range of welding condition. Excellent weldability
has been obtained at a condition of rotating speed 2000rpm and travel speed 100mm/min, while
a radiographic test also confirmed defect free joint for this condition. Through the Erichsen cup
test, the plastic formability of the FSWelded joints was found to be about 83% of base metal.
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Table 1 Chemical compositions and mechanical

properties of Al6061-T6 and AlS052

Chemical compositions (weight)(%)

Mg | Si | Cr [Mn |Cu|[Zn| Fe | Al
Al6061 | 1.0 107 ] 02 | 015] 02 |0.25] 0.7 | bal.
Al 5062 [ 26 (025025 01 [ 01 [01] 04 | bal
Mechanical properties
Tensile : Yield
Strength(MPa) | Z107€280n00) | o\ othMPa)
Al 6061 289 10 241
Al 5052 234 4 179
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Fig. 1 FS weld surface in 2-mm Al5052/A16061-T6

Fig. 2 Microstructures of friction stir
welded joint 15052/Al16061-T6 (1000rpm-
200mm /min)
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Fig. 3 Harness distribution of near FS welded zone of
5052/6061-T6 Al alloy.
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Fig. 4 The results of tensile strength and
elongation results of FSWelded

Fig. 5 The results of X-ray photograph
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Fig. 6 Appearance of specimen after
Erichsen cup test
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Fig. 7 The results of Erichsen cup test
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