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Influence of Wire Feeding Speed on Heat Input and Temperature Field
Numerical Simulation of Pulse MIG Welding for Aluminum Alloy
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Abstract ; Pulse MIG welding has been widely applied in complex thin-walled structure parts because of its low heat
input and high automatization. Aiming at pulse MIG welding of aluminum alloy, relationships among wire feeding speed,
electric parameters and average welding power were established based on the unified control system of welding machine.
Furthermore, simulation model of temperature field under different wire feeding speeds were built according to above
relationship. Penetration depth values and tendency are well agreed with experiment results by comparing the results of

simulation and experiment. Finally, best wire feeding speed is set to be 7.0 m/min for MIG welding of 6005A aluminum alloy

structure according to penetration depth.
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Fig.1 Welding current curve of pulse MIG
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Fig.2 Curves of base current, voltage and wire feeding speed
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Tab.1 The process parameters of pulse MIG
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Fig.3 Schematic of aluminum alloy structure (mm)
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Tab.2 The process parameters of welding experiment

e R L2 UK v RERFL | BEU, | REWE
/ (m-min™) /A A% / (mm-s™)
1 5.5 94 19.4 8
2 7.0 106 21.0 8
3 8.5 118 22.6 8
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Fig.4 Mesh generation of finite element model
of aluminum alloy structure
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Fig.5 Double ellipsoid heat source model
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Fig.6 Thermophysical property curves of aluminium alloy
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Fig.7 Curve of average wire feeding speed and welding power
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Fig.8 Comparison of weld morphologies obtained by
simulation and experiment under different wire feeding speeds
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by simulation and experiment
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