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Numerical simulation of temperature field of control-cooling
friction stir welding for 2024 aluminium alloy

FU Rui-dong*?, ZHAO Li-wei’, ZHANG Jian-feng

(1. State Key Laboratory of Metastable Materials Science and Technology, Yanshan University, Qinhuangdao, Hebei 066004,
China; 2. College of Materials Science and Engineering, Yanshan University, Qinhuangdao, Hebei 066004, China)

Abstract: Based on FEA software of Morfeo, the temperature distribution and weld thermal cycles of the friction stir welding
(FSW) joints of 2024 aluminium alloy are simulated under air and water cooling conditions using the method of thermal-fluent and
thermal-mechanical coulping. The results show that the high-temperature zones are located at the interface between the shoulder of
the stir tool and the top surface of workpiece. Moreover, the temperature at the back of the stir tool is higher than that at the front.
The heating rate of the casein air welding is slightly faster than that in water welding, whilethe cooling ratein air welding is much
lower than that in water welding. The experimental valuesinvolved in the weld thermal cycles coincide with the calcul ated results.

Key words: 2024 duminium aloy; friction stir welding; temperature field; numerical simulation



