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Numerical Analysis on Effect of Stir Tool and Backplate on Temperature Evolution During
Friction Stir Welding
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[ABSTRACT] A fully thermo-mechanically coupled
three-dimensional finite element model is developed for
the whole process of friction stir welded 10 mm thick 7050
aluminum alloy by using ABAQUS/Explicit software. The
effects of tool and backplate materials on the temperature
filed evolution are systematically investigated. The results
show that the tool and backplate materials have obvious
influences on the temperature filed evolution. The heat loss
is mainly attributed to the conduction by the tool and back-
plate. All the isotherms gradually contract taking the tool
as the center with the increase of the bottom convective
coefficient during the welding process.
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Fig.1 Tool and simulation model
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Fig.2 Temperature contours of the top surface of welded

plate at different tools during plunge stage
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Fig.3 Temperature contours of the top surface of welded plate at
different tools during stay stage
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Fig. 4 Temperature contours of the top surface of welded plate at
different tools during welding stage
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Fig.5 Temperature contours of the top surface of welded plate at
different backplate convective coefficient
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Fig.6 Temperature contours of the bottom surface of welded
plate at different backplate convective coefficient
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Fig.5 SEM micropraphs of T700/3234 composites bending
fracrures (original and after moisture absorption)
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