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The quasi steady-state three-dimensional thermal and flow fields in the vicinity of the
tool during friction stir welding of high-purity aluminum are modeled using the
commercial flow software, FLUENT. The viscosity of aluminum is calculated from
available stress-strain data at various temperatures and strain rates and used in the flow
computations. From the steady state temperature and strain-rate fields the operating
Zener-Hollomon parameters are calculated at various distances from the tool, and used to
predict the size and shape of the swirl zone. The model results are compared with
experimentally measured profiles for the swirl zone. The deformation substructure in
terms of the grain size, grain size distribution, texture and grain boundary misorientation
distribution are measured using orientation imaging microscopy. The model predictions
combined with experimental measurements of substructure are used to elucidate whether
dynamic recovery or dynamic recrystallization was the operating mechanism during hot
deformation in the swirl zone.
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