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Finite element analysis of three-dimensional transient temperature field

evolution of aluminum alloy laser cladding
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Abstract: In order to explore the temperature field evolution of aluminum alloy laser cladding process, a three-
dimensional finite element simulation model based on fluid heat transfer was established. In this study, the effects of spot
shape, laser power density and laser scanning speed on the temperature field of processed materials were discussed, and the
corresponding processing parameters were obtained. The results show that the time for the material to reach thermal equilib-
rium under different spot shapes, laser power density and laser scanning speed is approximately equal at the second scale.
Compared with Gaussian laser, the energy distribution of circular flat-top laser and square flat-top laser is uniform and the
maximum value is easy to make the material have a larger penetration depth; when the Gaussian laser power density is
60479W /cm®, the scanning speed is 13mm/s, the circular flat laser and the square flat laser power density are 35014W /cm”,
31831W/cm?, and the scanning speed is 13mm/s, the cladding layer can obtain a better dilution rate.
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