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Effect of Viscosity Variation on Flow Characteristic in
Thixoforming Process of Semi-Solid Aluminium Alloys

C.G.Kangand Y. C. Lee

Abstract

Semi-Solid Forming Process(Thixoforming, Rheocasting) is a novel forming process which has some
advantages compared with conventional die casting, squeeze casting and hot/cold forging. In this
study, Thixoforming process was selected as analysis processing in terms of billet handling and easi-
ness of automation process. The Thixoforming process consists of reheating process of billet, billet han-
dling, filling into the die cavity and solidification of SSM part. In filling process, two rheology models
which were Newtonian and Non-Newtonian model(Ostwald-deWaele) were verified with experimental
results. The Ostwald-deWaele model shows the good agreement to the real flow and filling phenomena
in die cavity. To give a boost the economical efficiency of Thixoforming process and to ensure the good
forming result, reheating device coupled die set was proposed and the initial billet temperature for sys-
tem that was found from experimental results. This study presents an overview of application of
numerical analysis for simulation of semi-solid metal forming process to reduce the lead time for devel-
opment of manufacturing part in industrial field.

Key Words : Viscosity, Semi-Solid, Thixoforming, Reheating Process, Filling Process, Newtonian
Rheology Model, Ostwald-deWaele Rheology Model.
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Fig. 14 The picture of incomplete filling result
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