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Effect of Aging Treatment on the Microstructure and Low Temperature
Tensile Properties in 5083 Aluminum Alloy Weldments
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Abstract The microstructural characteristics and low temperature tensile properties between 25°C and -196°C for
as-welded and age hardened specimen by using Al 5083-H321 for base metal, 5083-5356 and 5083-4043 weld-
ments have been investigated. The hardness of 5083-5356 weldment decreases with aging treatment, whereas the
weld region of 5083-4043 weldment shows remarkable increase in hardness after aging due to the precipitation of
fine Si particle at the grain boundaries and interiors. Low temperature tensile properties of 5083 Al base metal, 5083-
5356 and 5083-4043 weldments appear to be the increment of tensile strengths and elongations at the room temper-
ature and -196°C, while the decrement of tensile properties around -50°C is shown. Through the observation of fine
serration to fracture in the stress-strain curve and tensile fractography, the increment of localized deformation leading
to promote the neck initiation and the increment of the dimple size cause to decrease in tensile strengths and elon-
gations around -50°C. For the tensile specimen of the 5083 base metal, 5083-5356 and 5083-4043 weldments, the
reason to increase in elongation after solution and aging treatment is the diminishment of fine pit, the resolution of Mg

into the matrix and the spheridization of the eutectic Si.
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Table 1. Chemical composition of base metal and filler
metal(wt.%)
Composition | Mg Mn Fe Si

Base
metal

Filler Al 5356{5.20 0.03 0.35 0.24 0.17 0.19 0.30 0.16 bal.
metal Al 4043{0.01 0.02 0.16 5.20 0.17 0.08 0.01 0.14 bal.

Cu Zn Cr i Al

A1508314.70 0.71 0.24 0.18 0.03 0.02 0.14 0.02 bal.

unit. mm
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Fig. 1. Shape and size test specimen.
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Fig. 2. Micrographs of Al 5083 base metal showing the precipitate morphorogies and changes in grain size with aging time
at 180°C after solution treating at 460°C for 1lhr; (a) as-received, (b} lhr, (c) 6hrs and (d) 19 hrs.
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Phase composition (at.%)

Phase
Mg Al Si To Cr Mn Fe Cu
Before heat Al (Fe, Mn) 59 68.3 49 0.2 05 6.7 13.2 0.2
treating matrix 6.4 92.8 0.01 0.05 0.2 0.2 0.1 0.3
After aging Al (Fe, Mn) 37 73.2 3.10 0.05 0.2 4.7 15.4 0.6
treatment matrix 75 91.9 0.01 0.01 0.12 0.14 0.11 0.19

Fig. 3. SEM micrographs and phase compositions of Al 5083 base metal; (a) before heat treating (b) after aging treatment.
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Fig. 4. Changes in hardness as a function of aging time at
160°C and 180°C after solution treating at 460°C for 1hr in

5083 Al alloy.
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Fig. 5. Macrostructure of weld specimen; (a) A5356 (b)
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Fig. 6. Micrographs of the 5083-5356 weldment; (a) weld metal (b) weld metal, aged (c) weld-HAZ boundary (d) weld-
HAZ boundary, aged.
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Fig. 7. Micrographs of weld region for the 5083-4043 weldment; (a) Before heat treating, optical (b) After aging, optical
(c) Before heat treating, SEM (d) After aging, SEM.
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Fig. 8. Hardness distributions of 5083-5356 weldment
showing the effect of hardness on the heat treatment after
aging at 180°C for 6hrs.
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Fig. 9. Hardness distribution of 5083-4043 weldment
showing the effect of hardness on the heat treatment after
aging at 180°C for 6hrs.
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Fig. 10. Tensile strengths as a function of test temperature

in the 5083 base metal, 5083-5356 and 5083-4043
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Fig. 11. Effect of test temperature on the elongations in
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Fig. 13. Tensile fractographs of the weld specimens after aging at 180°C for 6hrs; (a) 5083-5356 weldment, -50°C, (b)
5083-4043 weldment, -50°C (c) 5083-5356 weldment, -196°C (d) 5083-4043 weldment, -196°C.
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