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Dual-Beam Laser Welding of T-Joint of Aluminum-Lithium

Alloy 2060-T8/2099-T83
Yang Wuxiong Zhang Xinyi Xiao Rongshi
(Institute of Laser Engineering , Beijing University of Technology . Beijing 100124, China)

Abstract Aluminum-lithium alloy is considered to be one of the promising light-weight materials for aerospace
applications. In the experiment, T-joint of 2060-T8/2099-T83 aluminum-lithium alloy with thickness of 2 mm is
welded by using two high brightness solid state lasers from the two sides of the stringer aimed to integral aircraft
fuselage panels. The weld porosity, cracking and joint mechanical properties are investigated. The results show that
macro hydrogen pores can be avoided only when the surface layers are removed at least 0. 15 mm thick, while the hot
cracking can be completely eliminated with filler wire of AlSil2 and an appropriate bevel design. The hoop tensile
strength of laser-welded T-joints is among 385~415 MPa, 82.5 % of that of the 2060-T8 skin sheet. The bond is the
weakest region of the joint.
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Table 1 Nominal composition of aluminum alloys 2099 and 2060 (mass fraction, %)
Cu Li Mg Mn Zn Zr Si Fe other Al
AA2099 2.4~3.0 1.6~2.0 0.10~0.50 0.10~0.50 0.40~1.0 0.05~0.12 0.05 0.07 0.10 Ti Bal.
AA2060 3.4~4.2 0.6~0.9 0.6~1.1 0.10~0.50 0.30~0.45 0.04~0.18 0.05 0.10 0.10~0.50 Ag Bal.
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Specification of the hoop tensile T-joint test sample
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Fig. 3 Hydrogen pores in the weld
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Fig. 4 Morphology of the cracking
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Fig. 5 Relationship between the number of
cracks and wire feeding rate
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Fig. 6 Bevel profile on the stringer
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Fig. 8 Microhardness distribution of the laser

welded T-joint
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Fig. 9 Microstructure near the fusion line

on the skin side
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Fig. 10 Fractured hoop tensile test sample
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