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Improvement of ductility by reversion heat treatment
on FSW jointed Al-Mg-Si alloy T4 sheet

Tadashi MINODA'*, Mineo ASANO', Koji TANAKA? and Masaki KUMAGAI®

The improvement of the ductility in the friction stir-welded Al-1.0Si-0.5Mg-0.1Mn (mass%) alloy sheet in T4 tem-
per was investigated to develop a tailored blank that has superior press-formability. The fracture position during the
tensile test shifted from the HAZ to the base metal, and the elongation increased by the reversion heat treatment at

523K for 0 seconds immediately following FSW. Additionally, the maximum forming height in the cup-drawing test
improved. If the temperature during natural aging between FSW and reversion heat treatment was 293 K, the aging
time of up to 2 hours was acceptable for the ductility improvement. Moreover, the ductility improvement was main-
tained for over 30 days at 293 K and within 15 days at 313 K after reversion, however, the fracture position during
the tensile test shifted to the stir zone after 30 days at 313 K. Improvement in ductility was also achieved by apply-
ing reversion heat treatment before FSW. These improvements were considered to the result of differences in the
natural aging properties at the stir zone, HAZ, and base metal.
(Received July 29, 2025  Accepted November 4, 2025)
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Fig. 1 Relation of friction stir welding (FSW) joint and the
collecting positions of the test specimens.
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Fig. 2 Schematic drawing of the cup-drawing test using
hemispherical punch.
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Fig. 3 Hardness distribution of the FSW joint. The specimen was
natural aged at 293 K for 7 d after FSW.
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Fig. 5 Influence of the reversion heat treatment temperature on the
tensile strength of the base metal.
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Fig. 6 Change of the hardness profile by reversion heat treatment

immediately after FSW. The hardness was measured after natural
aging at 293 K for 7 d after reversion.
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Fig. 7 Tensile properties of the friction stir welded joints with and
without reversion heat treatment immediately after FSW. The
photos are the appearances of the tested specimens.
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Fig. 8 Results of the cup-drawing test using the hemispherical
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Fig. 10 Influence of reversion heat treatment immediately after
solution heat treatment on the tensile properties after natural aging
at 293 K for 7 d using base metal.
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simulate the reversion heat treated FSW sample.
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Table 1
reversion heat treated before FSW.

Fracture position of the tensile tested specimens, which were

NA Natural aging between reversion and FSW
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FSW 293 K 313K

at
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7d O] O o] O O 10| O O X X
14d | O | O o] O O 10| O X X X
29d | O] O o] O O O] x X X X
60 d X X X X X X X X X X

(O : Fractured in base metal, X : Fractured at stir zone)
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