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Numerical Analysis on the Deformation Controlling of T—joint LBW
with Auxiliary Heat Source for High Strength Aluminum Alloy

Dong Bizhe Yang Wuxiong Wu Shikai Xiao Rongshi Wang Qiming
Institute of Laser Engineering, Beijing University of Technology, Beijing 100124, China

Abstract To avoid the angular deformation of T joint in high—strength aluminum alloy plate of large aircraft, a
method that equips skin back with auxiliary heat source (AHS) is proposed to prevent angular deformation
effectively. A welding model applicable to this welding method is developed based on finite element software
ABAQUS, the material and geometrical nonlinear finite element methods and the thermal-elastic-plastic finite
element method for moving heat source are applied to simulate the thermodynamic coupling behavior as well as
to analyze the temperature field, residual stress and welding deformation in welding process. The deformation of
the weld joint before and after the addition of the AHS is measured by experimental method. The findings show
that the flexural deflection and angular deformation achieved through numerical computation completely consist
with the experimental result, which has proved the effectiveness of the finite element methods developed.
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deformation
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Fig.1 Sketch map for laser welding with auxiliary heat source process
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Table 1 Laser beam parameters

Laser parameters Left Right AHS
Type Fiber Disc Fiber

Power /W 3000 3000 500
Focal length /mm 300 300 3000
Focal spot size /pm 310 310 4000
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Fig.2 Distribution of heat source Fig.3 Schematic of coordinate system rotation
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