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Numerical simulation of continuous rheo-extrusion process of
AZ31 alloy
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Abstract: Through numerical simulation, the temperature and velocity distributions during the continuous rheo-extrusion
process of AZ31 alloy were analyzed. The results show that the temperature of the alloy gradually decreases from the
casting mouth to the exit in the roll-shoe gap, and the isothermal line deviates from the shoe side to the roll side. The
semi-solid region in the roll-shoe gap increases with decreasing casting temperature. In order to prepare a good quality
semi-solid slurry, the casting temperature of 710—770  is suggested. The alloy flows in the roll-shoe gap with a laminar
pattern and the velocity near the roll is larger than that near the shoe. The temperature difference between the center and
the side of the product at the deformation zone decreases with the increase of extending angle; the semi-solid alloy
gradually fills the extending mould with a laminar pattern, then, it gathers at the exit of deformation mould. In order to
modify the inhomogeneous flow of the alloy in the mould cavity, the extending angle is suggested to be 45°.
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Fig.1 Meshed geometrical models: (a) Alloy in roll-shoe gap; (b) Alloy in extending extrusion mould
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Fig.2 Temperature distributions of alloy in roll-shoe gap when cast at 750

: (a) Central symmetrical plane; (b) Side wall
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Fig.4 Semi-solid zones at different casting temperatures
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Fig.5 Velocity field of alloy in shoe-roll cavity
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Fig.7 Temperature fields of alloy at symmetrical plane in die cavity at different extending angles when cast at 730  : (a) Three

dimensional distribution of temperature at 45°; (b) Isothermal line at 30°; (c) Isothermal line at 45°; (d) Isothermal line at 60°
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Fig.8 Temperature changes from center to side on exit of

deformation zone when cast at 730
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Fig.9 Velocity vectors of alloy in die cavity at different extending angles when cast at 730  : (a) Three dimensional distribution of

velocity; (b) Distribution of velocity at 30°; (c) Distribution of velocity at 45°; (d) Distribution of velocity at 60°
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