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ABSTRACT

A numerical simulation of the powder injection moulding(PIM) filling process was
performed using the finite element analysis software ANSY'S, for the no slip boundary
condition employed at the wall. The numerical simulation overcomes the shortcomings
of experimental measurements and provides information on the transient temperature,
pressure, viscosity and velocity the effects that are difficult to measure.

For the feedstock flow round obstacles, the transient distribution and the curve of
viscosity in PIM filling process are given by numerical simulation for intricate part. The
pressure in the cavity heightens sharply and the pressure filed become isotonic field
near the end of the filling stage, and the distribution of velocity and viscosity change
rapidly accordingly. As the result of this change, the normal distribution of viscosity
from boundary to the melt flowing central region is changed, which cause the
distribution of viscosity at the end of the filling stage is very complicated. Based on
analysis of the viscosity distribution in the cavity at the end of filling stage, the
locations and possible sites of the defects such as short shots, cracks, voids, weld line
and flashing along parting line can be predicted.

The results of simulation showed that with the sharp increase of pressure in the cavity,
there are some small regions which viscosity is higher than that of the adjacent regions
in the melt flowing central area. This may cause the powder-binder to separate or cause
the density gradients in the final component. The results of study showed that the main
reason of the powder-binder separation or the density gradients in the component is the
sharply change of pressure near the end of filling stage. The solidification on the wall of
cavity in PIM filling process doesn’t increase regularly, and the thickness of layers of
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solidification is very complicated. It is difficult to analyze and predict the phenomenon
by other methods, the numerical simulation of variation of viscosity is an effective
method to study the phenomenon and correlative defects.
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