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Two-Phase Flow & O| &8 A356 &322 S8AHS sl4A

Analysis of A356 alloys filling behavior considering
Two-Phase flow

D. E. Seol, C. G Kang

Abstract
A semi-solid forming technology has some advantages compared with conventional forming processes such as die
casting, squeeze casting and hot/cold forging. In this study, the numerical analysis of semi-solid filling has been studied
with solid fraction fs = 30% of A356 aluminum alloys. The finite difference program of two-phase flow model of Navier
Stokes’ equation coupled with heat transfer and solidification has been developed to predict a filling pattern, liquid
segregation and temperature distribution of semi-solid metals. It gives die filling patterns and final solidification area. It
can predict mechanical properties of semi-solid forming processes.
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Table 1 Thermal properties used to simulate semi-
solid die casting of sample by using A356 alloy

Parameters Symbol Unit Values
Solidus temperature T, T 547
Liquidus temperature T, T 617
Latent heat Q ki/kg 430
Initial billet temperature Ty T 583

Initial die temperature Ta T 250

Heat transfer coefficient

between material and die he W/mK 1000
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(a) Experimental model (b) Simulation model
Fig. 1 The shape of each model
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Fig. 2 Comparisons of filling pattern.
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Fig. 3 Temperature profile of two phase flow.( C)
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(b) hqu1d region

(2) Solid region (c) Totality
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Fig. 4 Comparisons of the velocity profile between
solid region and liquid region.(x10* mm/sec)
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Fig. 5 The graph of velocity profile at mesh of X-axis
is 64 and t = 0.07 sec.
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