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Table 1 Relationship of cross sectional area of controlling
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0 97.5
78.5 98.9
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706.5 162.6
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Fig. 8 Velocity field distribution on symmetry plane in region

of welding: (a) Velocity contour; (b) Velocity vector
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Numerical simulation and experimental study of titanium alloy
bending tube extruded by dynamic flow control technique

SHI Lei' 2, WEN Jiu-ba', YAO Huai', HE Jun-guang', WU Wu-wei’, LIAO Gui-hua’

(1. School of Material Science and Engineering, Henan University of Science and Technology, Luoyang 471023, China;
2. School of Material Science & Engineering, Luoyang Institute of Science and Technology, Luoyang 471023, China)

Abstract: The dynamic flow control extrusion (DFCE) of titanium alloy bending tubes was examined in the present
study using both the finite element analysis and the experimental approach. The finite element analysis was first validated
qualitatively and quantitatively by the experimental data obtained from the DFCE process. The effects of the area of
channel cross section on the radius of curvature were studied by the finite element analysis. The fields of velocity and
temperature of workpiece were studied. The results show that the relative errors of extrusion load and radius of curvature
are 14.51% and 3.47%, respectively. The finite element analysis reveals that radius of curvature increases with the
increase of cross-sectional area of controlling channel- [ . The different cross-sectional area of controlling channel- I

and II is found to be one major reason for the extrusion of bending tube. The velocity of workpiece is inhomogeneous
in circumferential of bearing zone. The velocity of alloy flowing through die bearing from controlling channel- Il
increases rapidly than that from auxiliary channel. The temperature rise is obviously and the maximum value is 134°C.

Key words: bending tube; extrusion; dynamic flow control extrusion; titanium alloy
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