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Numerical Simulation of Friction Pull Plug Welding of 2219 Aluminum
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Abstract  This paper used the finite elements method to establish two—dimensional axisymmetric thermo—mechanical
coupling model in friction pull plug welding (FPPW ). The results show that temperature rising rate of the interface in the
initial stage was higher than that in the quasi—steady stage , because of the loss of friction heat to external environment.
The temperature of the plate was higher than that on the plug side and the friction heat concentrated on the plug easily.
Due to the decrease of strength and deformation resistance with the increase of temperature and strain, the interface and
flash of upper wall was formed preferentially. The material flow of the lower wall occurred when the material was fully
softened. After the welding process reached the quasi—steady state, the stress of the interface was distributed as the

compressive stress on the central and tensile stress on the side, which derived the forming of flash on the plate. The

simulation results agree with the actual welds.
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Fig. 1 Schematic illustration of FPPW
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Tab.1 Chemical composition of 2219 aluminum % (w)

FEHE

Cu Mn Fe Si Zn Mg Zr Ti

5.8~6.8 02~04 0.3 02 0.1 002 0.1~0.25 0.02~0.1
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Tab.2 Welding Parameters of FPPW
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Fig. 2 The element division and boundary conditions of the

numerical model
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Tab.3 Properties and parameters used in the simulation
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Fig. 3  Thermo—-physical properties of 2219 aluminum
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Fig. 4 Profile comparison of actual welds and simulation results
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Fig.5 The temperature fields of FPPW
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Fig. 6 The deformation and material flow of FPPW
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Fig. 7 The curves of stress and time of tracer point in FPPW
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