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A Filling Analysis on Forging Process of Semi-Solid Aluminum
Materials Considering Solidification Phenomena

C. G. Kang J. S. Choi and D. W. Kang
Abstract

A new forming technology has been developed to fabricate near-net shape products using light
metal. A semi-solid forming technology has some advantages compared with the conventional
forming processes such as die casting, squeeze casting and hot/cold forging. In this study, the
numerical analysis of semi-solid filling for a straight die shape and orifice die shape in gate
pattern is studied on semi-solid materials(SSM) of solid fraction fs=30% in A356 aluminum
alloy. The finite difference program of Navier-Stokes equation coupled with heat transfer and
solidification has been developed to predict a filling pattern and the temperature distribution of
SSM. The program developed in this study gives die filling patterns of SSM and final solidifica-

tion region.

Key Words: Semi-Solid Materials (88§21 &), Filling Analysis(ZAds]4), Semi-Solid Forg-
ing Process(dt&-§- v} 2% #]), Die Shape (t}e]&d ), Solid Fraction(zZAF &),
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Table 1 Material properties used for calculation®®

Property Symbol Unit Value
Density P kg/m? 2685
Specific heat c J/kgK 963
Conduction x W/mK 159
coefficient

Solidus T, C 555
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Viscosity u Pa - sec | 0.00447
Partition ratio Xo - 0.1111
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