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Abstract Magnesium and magnesium alloys are promising materials for light weight and high strength appli-
cations. In order to obtain homogeneous and high quality products in powder compaction and powder forging pro-
cesses, it is very important to control density and density distributions in powder compacts. In this study, a model
for densification of metallic powder is proposed for pure magnesium. The mode] considers the effect of powder
characteristics using a pressure-dependent critical density yield criterion. Also with the new model, it was possible
to obtain reasonable physical properties of pure magnesium powder using cold iso-state pressing. The proposed
densification model was implemented into the finite element method code. The finite element analysis was
applied to simulating die compaction of pure magnesium powders in order to investigate the density and effective
strain distributions at room temperature.

Keywords : Powder compaction, Porous materials model, Finite element method, Critical density yield criterion,
Consolidation, Magnesium powder
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Fig. 1. Scanning electron micrograph of magnesium pow-
ders.
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Fig. 2. Schematic showing the stress and strain function
during cold iso-state pressing processing.
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Fig. 3. Comparsion of numerical data and experiment data
by cold iso-state pressing curves. (relative density vs. pres-
sure) Symbol is experiment values and the curve corre-

Fig. 5. Comparison of finite element analysis and numer-
ical values and experiment data during cold iso-state

spond to the numerical results.
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Fig. 4. Pure magnesium physical property using critical
yield criterion of powder model.
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Fig. 6. The calculated distribution during compaction by
the finite element method. (a) initial state, (b) relative den-
sity and (c) effective strain.
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Fig. 7. Compaction curve of magnesium powder during
upsetting process by calculation. The arrow is theoretical
critical relative density position.
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