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Experimental investigation on the effect of friction stir welding process
parameters in dissimilar joining of AA2024-T351 and AA6061-T6 aluminum
alloys
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this research, the friction-stir welding (FSW) process was used for butt joining of AA2024-T351 and
Received 10 June 2016 AA6061-T6 dissimilar alloys. Welding was carried out using a tool with frustum of pyramid pin. The
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effects of rotational and linear speeds of the tool on microstructure, macrostructure, and mechanical
Available Online 25 September 2016 P ! "

properties of joints were examined. The AA2024 alloy was located in the advancing side due to higher
flow stress at higher temperature than the AA6061 alloy, which was located in the retreating side.

Keywords:

Friction stir welding Macro analysis showed that with a rotational to linear speed ratio of higher than 31.25 revolutions per
Aluminum alloy millimeter the transverse joint section demonstrated tunnel hole defect. With an increase in heat input
Material flow material flow on different depth levels of joint it became more homogenous and the AA2024 alloy’s

Mechanical properties amount in the stir zone increased. Moreover, with rotational to linear speed ratio of higher than 40

revolutions per millimeter, the effect of deformation rate was dominant, whereas with lower ratios the
effect of temperature on grain size in the stir zone was dominant. Application of offset to the tool during
welding in the retreating side led to improvement of flow of materials in the stir zone and an increase in
friction stir joint strength.
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Table 3 Friction stir welding process parameters
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40 40 1600 6
63.49 315 2000 7
50 40 2000 8
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Table 1 Chemical composition of alloys
3Ll olood oS5 1 Jguar

Mn Cr Cu Fe Si Mg Al

0.06 0.19 0.19 040 047 0.68  Base
0.30 0.10 3.80 050 0.50 1.2 Base

AAG061
AA2024

Table 2 Mechanical properties of alloys
gLl (Sl olss 2 Jgur

W oLl wsys ks plSeiul gl Sl N
(VHN) g (MP3) (MPa) Ly s

137 19 324 469 AA2024-T351

107 12 278 310 AAB061-T6

Fig.1 Fixture designed to perform welding
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2 Front view
Scale: 1:1
Bottom view
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Fig. 2 Tool geometrical characteristics (dimension in mm)
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! Scanning Electron Microscope
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Fig.3 Location of tensile test specimens (a) transversal specimens (b)
longitudinal specimens.
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Fig. 4 Dimensions of tensile testing specimen (mm) and prepared
sample from weld; (a) transversal specimen (b) longitudinal specimen
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Fig.5 Cross-section macrostructure of welded samples
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