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Numerical Simulation of 3D Flow Field of Friction Stir Welding Based on Tapered Tool With
Threaded Profile
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[ABSTRACT] A 3D flow model is built by adopting
the CFD code, FLUENT, to simulate the process of friction
stir welding by using tapered tool with threaded profile.
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The horizontal velocity vector diagrams in the different po-
sitions of weld and cross-section velocity vector diagrams
are obtained by numerical simulation as well as streamlines
of plastic metal. And the influence of threaded profile on
metal flow behavior and its flow rule are analyzed. Simula-
tion results are important to study the metal flow during
weld and the mechanism of the weld formation.
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Fig.1 Finite element medel of flow field
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Fig.2 Horizontal velocity vector diagram in different thickness
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Fig.3 Nephogram of velocity of weld seam section
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Fig.4 Percentage of velocity volume in Z direction at the
different rotating speed
3.60e-02
3.42e-02
3.24e-02
3.06e-02

‘ 2.88e-02
2.70e-02

2.52e-02
2.34e-02
2.16e-02
1.98¢-02
1.80e-02
1.62e-02
1.44e-02

1.26e-02
1.08e-02
9.03e-03
7.23-03
5.44e-03
3.64e-03
1.84-03
4.23e-05

E5 REmEEXERE

Fig.5 Velocity vector diagram of weld seam section
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Fig.6 Plastic metal flow diagram
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