25 9 2015 9
Volume 25 Number 9 The Chinese Journal of Nonferrous Metals Sep. 2015

1004-0609(2015)-09-2342-08

Al-Mg-Si-Cu

(1. 410082 2. 266111)

180 Al-Mg-Si-Cu

Al-Mg-Si-Cu
TG111.5 TG113.25 A

Effects of post-weld heat treatment on microstructure and
mechanical properties of laser-beam welded Al-Mg-Si-Cu alloy
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Abstract: The effect of post-weld artificial aging at 180 on the microstructure and mechanical properties of
laser-beam welded Al-Mg-Si-Cu alloy was investigated. The results show that the mechanical properties of the joint after
post-weld heat treatment can be enhanced to some extent compared to the as-welded joint, while the hardness of the weld
seam is still the lowest region because the formation of massive second particles during the welding process consumes
many solute atoms needed to form strengthening precipitates. The hardness of heat-affected zone in the joint under-aged
before welding can be fully recovered to that of base metal after post-weld heat treatment. While the hardness of
heat-affected zones in the joint peak-aged and over-aged before welding can not be fully recovered after post-weld heat
treatment, in these heat-affected zones, the hardness grooves, typical of softening zones, occur in the hardness profiles.
The precipitates in the softening zone coarsen apparently as revealed by transmission electron microscopy (TEM).
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1 Al-Mg-Si-Cu
Table 1 Chemical composition of alloy used in this study
(mass fraction, %)
[5-7 Al Mg Si Cu Others
Bal. 0.75 0.75 0.8 0.3
[8]
1.8
kW 8 m/min
15 L/min 10
L/min
[9-12]
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8h 85HV heat treatment (PWHT) at 180 by different pre-weld heat

treatments: (a) Under-aging; (b) Peak-aging; (c) Over-aging
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Fig. 4 EBSD images of weld joint: (a) Weld seam; (b) Heat-affected zone; (c) Base metal
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Fig. 5 Back scattered electron images of weld seam: (a) As-welded sample; (b) After AA8h post-weld heat treatment
1h}f“ Element w/™s % 1'1::'-'“ Element  w/™ %
Mg 187 2.10 Mg 147 169
Al 91,32 9240 Al 845 01.34
Si 4.64 4.51 Si 447 444
Fe 0.95 0.47 Fe 1.31 (.65
Cu .23 0.53 Cu 4.30 188
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6 SEM EDS
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Fig. 7 TEM image of sample after post-weld ageing in weld

seam of joint

2.4
Al-Mg-Si-Cu
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Fig. 6 SEM image and EDS analysis of second particles: (a) SEM image of weld seam; (b) EDS spectra of P1; (c) EDS spectra of

180

65HV
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8 TEM
Fig. 8 TEM images in special zones of joint: (a) Base metal in as-welded joint; (b) Base metal in AA8h post-weld heat treated joint;
(c) Softening zone in AA8h post-weld heat treated joint

9 HRTEM
Fig. 9 HRTEM images of cross-section of dominant precipitates: (a) Needle-like precipitate; (b) Lath-like precipitate
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