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Numerical Simulation of Temperature Field in High—speed Friction Stir
Welding of 6082 Aluminum Alloy

SHI Yuji, WU Kai
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Based on the Coupled Eulerian — Lagrangian method, a three — dimensional fully thermodynamically coupled finite
element model of high—speed friction stir welding of 6082 aluminum alloy was established, and the results were compared with
the values obtained from the test to verify the accuracy of the model. The temperature field of the welding process was studied by
numerical simulation, and the influence law of the stirring tool rotation speed and welding speed on the temperature field was
analyzed. The results show that the temperature field distribution in the stable welding stage of high—speed friction stir welding
presents an asymmeltric situation, with the temperature on the forward side being higher than that on the backward side, the
temperature behind the stirring tool being higher than that ahead, and the temperature on the shaft shoulder and the bottom
surface of the pin being higher than that on the side of the pin. As the stirring tool rotation speed increases, the temperature of
the whole process of high—speed stir friction welding increases; the welding speed increases, the inserting and preheating stage
remains unchanged, and the temperature of the stable welding stage decreases.
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