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Fig. 1. Finite element mesh system for combined extrusion of semi-solid material.
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(a) stroke=52mm (b) stroke=75mm
Fig. 2. Distribution of solid fraction by finite element method.
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Fig. 3. Distribution of temperature in case of 7sec of compression holding time
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Fig. 4. Schematic drawing of die set for combined extrusion of semi-solid material

Fig. 5. Photograph of die set for combined extrusion of semi-solid material
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(a) photograph of initial billet(left) and vertical section of final product with 400C in
die temperature

(b) product of 200T in die temperature () product of 400 in die temperature

Fig. 6. Photograph of product by combined extrusion in semi-solid state
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Fig. 7. Microstructure of vertical section of combined extrusion product in semi-solid
state with 400°C of die temperature
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Fig. 8. Microstructure of vertical section of combined extrusion product in semi-solid
state with 200°C of die temperature
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