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ABSTRACT 8 mm thick 7075-T651 aluminum alloy rolled plate was friction stir welded, and the
effects of post—weld heat-treatment and second-welding of the weld back on the tensile property were
investigated. The results show that the single-welded sample is defect—free and the transverse strength
of the weld is 71% of the base materials. However, a lazy “ S ” line appeared in the nugget zone as zigzag
crack and discontinuous cavities after post—weld T6-treatment. With increasing solution temperature,
the “S ” line and abnormal grain growth became evident. After post-weld T6-treatment, the Vickers
hardness of the weld was restored to the level of parent material, but the strength and elongation were
significantly reduced due to the crack initiation and propagation along the “ S ” line. The tensile
properties were greatly improved after second-welding of the weld back.
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Fig.1 Dimension (mm) of the tensile specimen
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Fig.2 Cross—sectional macrographs of as—welded
7075-T651 aluminum alloy welds (The ad-
vancing side of the weld is on the right)
(a) single—welded sample
(b) double-welded sample
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Fig.3 Cross-sectional macrographs of 7075-T651 welds

by PW-T6 treatment at different temperatures
(a) 470 C /T8, small cracks existed in bottom A
area (b) 480 C /T6, “ S " lines shown by
arrows appeared, and grains anomaly grew shown
by B (c) 490 C /T6, micro—cracks on “ S "
line and grain grew shown by C (d) 470 'C /T6
(double—welded)

M4 T6 ihFEBAREREE 7075-T651 MEXK BMAR

Fig.4 Microstructures of PW-T6 7075-T651 welds
(a) magnified view of zone A in Fig.3a
(b) magnified view of zone C in Fig.3c, showing
grains abnormally grew
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Fig.8 Vickers hardness distribution of FSW 7075-T651
welds (The advancing side of the weld is on the
right) '
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f. BeESELMRiiEaER 410 MPa, #4FEHH5
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Table 1 Tensile properties of FSW 7075-T651 aluminum alloy joints

Condition oy, MPa 9.2, MPa 8, % Fracture location
As-welded single-weld 410 274 6.9 HAZ
T6(470 C) single-weld 362 - 1.3 Nugget
As-welded double-weld 462 331 7.4 HAZ
T6(470 C) double—weld 515 501 34 Nugget
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B8 BRI 7075-T651 {54 &8 L MR
Fig.8 Appearances of tension—failed FSW 7075-T651 welds
(a) as—welded sample (b) PW-T6 (470 C) sample (c) double-welded sample
(d) PW-T6 (470 C) double—welded sample (The advancing side of the weld is on the right)

B 7 BAEERRE 7075-T651 B SR mOER

Fig.7 SEM macro and micrographs of fracture surfaces of FSW 7075-T651 welds for as-welded sample (a, b),
PW-T6 sample (c), and magnified view of white arrow in Fig.7c, M showing inclutions (d), PW-T6 double-

welded sample (e) and magnified view of black arrow in Fig.Te (f)
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