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Strength recovery in friction stir welding of AA6061-AA2024 during various
post weld heat treatments
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ARTICLE INFORMATION ABSTRACT

This study addressed the friction stir welding of AA2024-T351 and AA6061-T6 aluminum alloys with
added reinforcing particles at 800 rpm, and a traverse speed of 31.5 mm/min. The specimens were heat-
treated for different time durations to study the impact of SiC particles on aging kinetics during welding
in different metallurgical regions. The Vickers micro-hardness and optical microscopy showed that the
reinforcing particles enhanced aging Kkinetics and decreased the grain size in the stir zone. Moreover,
compared to micro-sized SiC particles, the addition of SiC nanoparticles led to a higher hardness at the
stir zone following the post-weld heat treatment. Although the joint containing SiC nanoparticles was
associated with a higher strength after heat treatment, the trends of changes in strength with time were
similar for all specimens with the maximum strength obtained after 20 hours of artificial aging at 160°C.
The fracture was controlled by the weakest point of the joint which was located near the thermo-
mechanically affected zone on the AA6061 side in all specimens. The mechanical behavior of the joint
after heat treatment was identical to the stress-strain behavior of the AA6061 base metal.
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Table 1 Chemical composition of alloys
5T lass o 5 1 Jgor

slosd yaie Ui
Mn _ Cr ___Cu__ Fe Si_ Mg Al "
006 019 019 040 047 068 Base
030 010 380 050 050 12 Base

AA6061
AA2024

Table 2 Mechanical properties of alloys
sl (Sl olg 2 Jguar

™ sbajlasys ks pllouial Sl cnnS ol i
(VHN) Jsb (MPa) (MPa) .
139 19 328 459 AA2024-T351
104 12 243 312 AAB061-T6
<l
a

59 mm \ /
\i>/

—
3.5 mm

Fig.1 Schematic of a) the joint design and b) welding tool.
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* Post weld heat treatment
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Fig.2 Cross-section structure of welded samples; a) W-0, b) M-0,
c) N-0.
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Table 3 Specifications of various samples examined
ey S yge e sladiges Dlasie 3 Jgus

Slles oloy o g9 ol Slles 0lo)  3g 95 ol
Sibes 390 oo ke 890 "
(celw) solazwl (celw) oolazwl

20 oS M-20 0 - W-0
25 oS M-25 5 - W-5
30 oS M-30 10 - W0
Kt N-0 15 - W-15

RT N-5 20 - w20

10 5L N-10 25 - W-25
15 b N-15 30 - W-30
20 5b N-20 0 955 M-0
25 Kt N-25 5 CO VI
30 RT N-30 10 55 M-10
15 oS M-15

* Scanning Electron Microscope
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Fig. 10 The image of fracture of the fractured specimens in
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