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Flow velocity distribution rule of AZ31 magnesium alloy during
continuous extrusion expansion forming
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Abstract: For understanding the relationship between the expansion flow and process conditions, based on the
DEFORM-3D software, the model of rigid-plastic FEM was established. The velocity evolution rule on the longitudinal
symmetry plane was analyzed during the forming process through numerical simulation. The effect of extrusion wheel
velocity on the metal velocity distributions of all surfaces was investigated. The results show that the metal velocity
presents various changing forms in different deformation regions. In the groove region, the velocity gradually decreases
from groove bottom to enclosing surface. In the rectangular bending region, the velocity at the channel bottom is the
highest. In the expansion region, the velocity gradually decreases from the center to the two sides. In the choked flow and
die regions, the flow velocity differences are smaller than those of other regions. With the increase of wheel velocities, in
the rectangular bending and expansion regions, the differences of the highest and lowest velocities and the
non-uniformity of flow increase for all surfaces. The flow distribution characteristics of the continuous extrusion are
induced by the interaction between the driving force of the wheel groove and the friction resistance of the cavity wall.
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Schematic diagrams showing die structure of

continuous extrusion chamber: (a) Choked flow die; (b) Die
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Table 1 Initial parameters of numerical simulation

Parameter Numerical value
Diameter of extrusion wheel 400 mm
Diameter of rod feed 20 mm
Preheating temperature of rod feed 573 K
Preheati
re eat1.ng temperatures. of 673 K
expansion cavity and die
Friction factor at
. 0.95
wheel groove-rod interface
Friction factor at cavity/die-rod interface 0.35

Heat transfer coefficient between

o 11 N/(°C-s'mm)
rod and wheel/cavity/die

2 SR
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Fig. 3 Velocity field distribution on symmetry plane during
continuous extrusion expansion forming: (a) Velocity contour;

(b) Velocity vector
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regions of wheel groove (a) and rectangular bending (b)
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Fig. 5 Velocity field distribution on symmetry plane in
regions of expansion, choked flow and die: (a) Velocity contour;

(b) Velocity vector
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