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Abstract

Friction stir welding (FSW) is a solid state joining method patented in 1991 by The Welding Institute
(TWI). It is widely used for joining light metals such as Al and Mg alloys. Foreign railway vehicle
manufacturing companies have been applying FSW to car body welding, but domestic companies are in the
beginning of feasibility study. Therefore, lots of experimental and analytical study is needed. In this study,
three-dimensional finite element modeling of the friction stir welding of two Al6061-T6 plates was carried
out. And temperature field and residual stresses were obtained and compared to experimental results in the
literature. It is found the analytic thermal field is in a good agreement with the experimental results, but
there are some differences between numerical and experimental residual stresses.
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Fig. 2 Three dimensional finite element model
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Table 1 Parameter values used for the simulation
at room temperatureg'wm

p c k a
(Keg/m?) |(J/kgK)| (W/mK)| (/C) | () | (GPa) | (GPa)

2710 896 167 [2.36x10°]0.33| 66.94 | 241
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Fig. 6 Temperature field distribution at 8.3 sec

Fig. 7 Temperature field distribution at 20.02s

Fig. 8 Temperature field distribution at 40.03s
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Fig. 10 Temperature field distribution at 70.02s
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Fig. 12 Temperature field distribution at 52.51s
in the section perpendicular to the weld
direction when the tool is at the middle
point of the plate
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Fig. 13 Measured” and calculated temperature

history for the location 10 mm to the

weld centerline and 1.6 mm below the

top surface when the tool is at the

middle point of the plate
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