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Table 1 Chemical compositions of 2A14-T4 aluminium alloy
Cu Mg Si Fe Zn Ti Ni Al
4.3 0.64 1 0.2 0.08 0.15 0.01 At
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Macroscopic morphology of the weld. (a) surface
appearance; (b) 3D reconstruction of surface
appearance
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Fig. 2 Cross-section of the weld
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Fig. 3 Grain structures in different zone of FSW joint. (a) top of WNZ; (b) middle of WNZ; (c) bottom of WNZ; (d) RS-

TMAZ; (e) AS-TMAZ

30
Rt
25 e
TR
gor
:‘; er | \
jEy
i
2 10r \ P, 7.9
e _

W
T

( | E rf H I—F I
N LA ey
0 4 8 12 16
fb N D/pm

B4 BEREARRESHLRTSHE
Fig. 4 Distribution of grain size in WNZ at different
depths
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Fig. 7 Fracture position of the joint
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Fig. 5 Precipitate characteristics of the FSW joint.
(a) BM; (b) WNZ
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Table 2 Results of EDS analysis

(ALS Al Cu Fe Mn Si
1 70.38 4.80 5.86 9.92 9.04
2 68.12 31.88 0 0 0
3 80.02 19.98 0 0 0
4 72.76 27.24 0 0 0
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Fig. 6 Tensile test results
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Fig. 9 Microhardness distribution at different thickne-
sses of the joint
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