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Temperature Simulation of Friction Stir Welded AZ31 Magnesium Alloy

Zhang Hua Lin Sanbao Wu Lin Feng Jicai
(State Key Laboratory of Advanced Welding Production Technology, Harbin Institute of Technology, Harbin 150001)

Abstract A three-dimensional heat finite element modeling of friction stir welding (FSW) process on 5 mm
thick AZ31 magnesium is presented and the simulation model is calculated in this paper. The temperature distribu-
tion of FSW at different position and time is calculated. Calculated results indicate that the beginning temperature
has a preheat effect during FSW and the highest temperature at steady sub-state is about 460°C and less than the al-

loy melt point. Therefore, FSW is a solid welding process. The measured result agrees well with the simulation re-

sults, which explains coincidence between the simulation model and FSW process.

Key words Friction stir welding( FSW) , AZ31 magnesium alloy, Heat model, Finite element
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Tab.1 Thermal physical properties of AZ31 Mg
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Fig.3 Temperature distributions at sub-steady state
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Fig.5 Temperature distributions at different test area
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