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Microstructure and Mechanical Properties of High Strength
Aluminum Alloy Laser Welds
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Abstract CO, laser beam was used to weld 2519-T87 high strength aluminum alloy, and the microstructure and
mechanical properties of the welds were studied and compared with the melting electrode inert gas (MIG) welds.
Results indicate that the grains in laser welds are very fine, and the eutectic phase distributes more uniformly. After
aging treatment, there are lots of finer § phase in laser welds. And there is no equiaxed grain zone along the laser
weld fusion line. Whereas the grains in MIG welds are coarser. The eutectic phase is strip morphology and network
distributes along the grain boundary. After aging treatment, the size of § phase is big and number of ¢ phase is
small, and it does not distribute uniformly in the grains. There is a wide equaixed grain zone along the fusion line.
The tensile strength of the laser weld after aging treatment can reach 74 % of that of the base metal, whereas the
tensile strength of MIG weld is only 61% of that of the base metal. And there is no softened zone in the heat
affected zone (HAZ) of laser welds.
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Table 1 Composition of base material and filler wire (mass fraction, %)

Cu Mn Zr Ti Fe Zn Al
ER2319 6.2 0. 40 0.10 0.10~0. 20 0. 30 Bal
2519-T87 5.6 0. 28 0.19 0. 06 0.15 0.07 Bal
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Table 2 Laser welding parameters

Laser power Defocusing Wire feeding speed ~ Welding speed Shieding gas
P, /kW Af /mm v, /(m/min) v, /(m/min)
LB-1 3.5 0 1 40 L/min He+10 L./min Ar
LB-2 3.5 0 2 40 L/min He+10 L/min Ar
3 AR R ERE T2 58
Table 3 MIG welding parameters
Arc voltage Arc current Wire feeding speed ~ Welding speed Shieding gas
/V /A /(m/min) v, /(m/min)
MIG 24 240 0. 38 35 L/min He+15 L/min Ar
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Table 4 Content of solution in dendrite centre of the welds

(mass fraction, %)

Cu Al
LB-1 3.6 96.4
LB-2 4.6 95.4
MIG 2.6 97.4
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Fig. 5 Microstructure of the laser weld joints (a) and

MIG weld joints (b)
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Fig. 6 Hardness curve of the joints as welded condition
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