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Numerical simulation of semi-solid die casting process of
magnesium matrix composite
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Abstract: The semi-solid filling and solidification process of magnesium composite was simulated and the semi-sold

filling experiment was carried out. The results indicate that the distribution of pressure during the liquid filling process is

inordinate, but the pressure reduces gradually in the filling direction during the semi-solid filling process, which is

favorable to generate back pressure during filling process. According to the distribution of the solid volume fraction

during the solidification, it is found that the casting solidifies at the same time during the semi-solid filling, which can

reduce shrinkage cavity and porosity. And the simulation results are in accordance with the experimental results. The

quality of semi-solid reho-forming casting is better than that of liquid forming casting.
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Tablel Physical parameters of materials
Material Density/ Conductivity/  Specific heat capacity/ Latent heat/ Liquidus Solidus
atena (grem™?) (Wm K™ (kJ'kg K™ (kI'kg™") temperature/ temperature/
Mg,Si/AM60 1.79 61 1.05 373 615 545
H13 7.367 28 0.46
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Fig.2 Program flow chart of simulation ( 3(b))
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Fig.3 Distribution of pressure during liquid casting: (a) Filling with 25%; (b) Filling with 35%; (c) Filling with 55%; (d) Filling
with 65%; (e) Filling with 80%; (f) Filling with 100%
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Fig.4 Distribution of pressure during semi-solid casting: (a) Filling with 25%; (b) Filling with 45%; (c) Filling with 55%;

(d) Filling with 75%; (e) Filling with 90%; (f) Filling with 100%
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Fig.6 Relationship between pressure of nodes with time Fig.7  Variations of pressure of nodes with time during

during liquid casting
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