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Abstract

The present research focuses on the prediction of the stress

3 gradients during compaction process. This simulation is needed to control
- stress distribution in three dimensions of materials in order to give the
“ desired properties of green compact. Numerical investigations have been
:" carried out on 3-dimensional Cartesian coordinates by using the finite
‘.difference method with relaxation technique to examine the physical
3 significance of constitutive models. The model has taken the infl uence of
' frictional forces acting at the powder die wall interface which dissipates
the applied stress throughout the compact process. The stress distribution
model is then typically coupled with other functions relating stress and
relative density to obtain distribution at all nodes in the specimen
compacts. Also, the porosity distribution and relative strength were taken
in all nodes of materials which were used. In addition, the effect of
[riction on relative density gradients, porosity, and relative strength has
been studied. The effects of length to axial stress ratio and aspect ratio
have been studied too.

The models are used for their applicability to the die compaction. [t
was found that the stress at dic decreases gradually from the top to the
bottom of the compact in the single compact. The compact geometry has
similar effect on uniformity of stress-density distribution, and other
parameter distributions through the compact. The effect of aspect ratio
has resulted in more uniform distribution especially in x-z and y-z planes.
Therefore, the models seem to work for different values of aspect ratio,
coefficient of friction and radial to axial stresses ratio. [t was found that
the software predication here is generally used to analyze the effective

parameters which are related to applied stress in compaction process.
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Experimental work was done by selecting two materials Al,O; and
Zn0. Compaction and sintering processes were done [or these two
materials in order to improve their properties. Many mechanical and
physical properties for two materials were measured by using available
equipments. These properties are density porosity, shrinkage, Hardness
and bending strength.

Comparison between experimental and theoretical work was done.

These results gave more confirmed and approximate between them.
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