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Abstract

Powder Injection Molding(PIM) is an advanced and complicated technology for manufacturing
ceramic or metal products making use of a conventional injection molding process, which is
generally used for plastic products. Among many technologies involved in the successful PIM,
injection molding process is one of the key steps to form a desired shape out of powder/binder
mixtures. Thus, it is of great importance to have a numerical too! to predict the powder injection
molding filling process. In this regard, a finite element analysis system has been developed for
numerical simulations of filling process of powder injection molding. Powder/polymer mixtures
during the filling pro cess of injection molding can be rheologically characterized as Non-
Newtonian fluids with a so called yield phenomena and have a peculiar feature of apparent slip
phenomena on the wall boundaries surrounding mold cavity. Therefore, in the present study, a
physical modeling of the filling process of powder/polymer mixtures was developed to take into
account both the yield stress and slip phenomena and a finite element formulation was developed
accordingly. The numerical analysis scheme for filling simulation is accomplished by combining
a finite element method with control volume technique to simulate the movement of flow front
and a finite difference method to calculate the temperature distribution. The present study
presents the modeling, numerical scheme and some numerical analysis results showing the effect
of the yield stress and slip phenomena.
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Tabel 1 Coefficients of viscosity function of a
powder-polymer mixture

LDPE: ALO;=3: 7 (Wt%)

n=0.3283

T,=5698.
B=9.53%9E-03
C=4.648E-04

1y =21123.1 (P,)

(unit of viscosity:Pa*sec)
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