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Laser Welding of Aluminum Alloys

Jong Won Yoon
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Table 1 AA classification of aluminum alloys.

1xxx Pure Aluminum
2xxx Al-Cu

3xxx Al-Mn

4xxx Al-Si

Hxxx Al-Mg

oxxx Al-Mg-Si

Txxx Al-Zn-Mg
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Fig. 1 Microstructural change of heat treatable
aluminum alloy welds (a) at peak
temperature and (b) at room temperature
after slow cooling.
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Fig. 2 Typical weld metal solidification carck
observed in laser weld cross-sections of 6.4
mm thick 6061 alloy.

Fig. 3 Typical HAZ grain boundary liquation
cracking in the laser welded 6061 alloy.
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Fig. 4 Efeect of alloying content of weld metal on
crack susceptibility in binary aluminum
alloys.
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Fig. 5 Relationships between Mg content and crack
susceptibility of laser welded Al-Mg alloys.
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Fig. 6 Solubility of hydrogen in aluminum (a) as a
function of temperature, and (b) at the
melting point.

a) Laser power 10 kW, weld speed 5m/min

(b) Laser power 3.5 kW, weld speed 1m/min

Fig. 7 Variation of weld profiles and porosity
morphology for 6 mm thick 5083 Al-Mg
alloy laser welds made under different
welding conditions.
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