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Fatigue Behaviour of Friction Stir Welded 1050 and 5083 Aluminium Alloys
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Fully reversed axial fatigue tests have been performed in order to investigate fatigue behaviour in friction stir welded
(FSW) joints of 1050 and 5083 aluminium alloys. In 5083 FSW joints, fatigue failure occurred in the parent metal away
from the weld centre, leading to similar fatigue strength to the parent metal. In 1050 FSW joints, however, fatigue crack
initiated near the boundary between thermo-mechanically affected zone and heat affected zone, which resulted in lower
fatigue strength of the joint than the parent metal. This was attributed to the local plastic deformation due to the discontinuity

of hardness at the boundary.
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Table 1 Chemical compositions of materials (mass.%).

Alloy Si Fe Cu Mn Mg Cr Zn Ti v

1050 0.07 034 002 — - — 001

0.02 0.01

5083 0.13 0.26 0.01

056 46 0.1 003 004 —

Table 2 Mechanical properties of materials.

0.2% proof Tensile Elongation Reduction  Elastic
Alloy  stress strength of area modulus

oo (MPa) o (MPa) 0 (%) o (%) E (GPa)
1050 24 69 52 84 32
5083 144 303 23 26 63
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Fig.2 Microstructures: (a) Parent metal, (b) SZ (5083).
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Fig.3 Hardness profiles: (a) 1050, (b) 5083.
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Fig.4 S-N diagrams: (a) 1050, (b) 5083.
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Fig.5 Surface profiles (a) Side view, (b) TMAZ, (c) HAZ.
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