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Fig.1 Schematic diagram of material state around rotating tool
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Fig.6 Temperature field of FSW joint with optimal parameter
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Thermal Behavior and Pre-Molten Viscousness Layer Simulation of
Friction Stir Welding on 2A14-T6 Aluminum Alloy

MA He', TIAN Zhijie’, XIONG Linyu’, YAN Xu', CAO Xuemin', ZHANG Yanhua'
(1. Beihang University, Beijing 100191, China;
2. Capital Aerospace Machinery Company, Beijing 100076, China)

[ABSTRACT]

Basing on the CEL numerical simulation method, adopted by Pressure Independ Multiyield Material

model, the welding temperature field for friction stir welding (FSW) process of 2A14 aluminum alloy at different rotating

speeds and welding speeds was simulated by finite element method. According to the temperature distributions, the varia-

tion rule of pre-molten viscousness layer at the front of the rotating tool was analyzed. Compared the requirement of rheo-

logical layer with simulated thickness of pre-molten viscousness layer, joint quality under different welding parameters was

predicted. Therefore, the reference of process parameters selection for 2A14 aluminum alloy FSW was proposed.

Keywords: FSW; Temperature field; Pressure Independ Multiyield Material model; Pre-molten viscousness layer;

Numerical simulation
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