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Abstract Numerical simulations of the powder extrusion need an appropriate pressure-dependent constitutive
model for densification modeling of the magnesium powders. The present research investigated the effect of rep-
resentative powder yield function of the critical relative density model. We could obtain reasonable physical prop-
erties of pure magnesium powders using cold isostatic pressing. The proposed densification model was
implemented into the finite element code. The finite element analysis was applied to simulation of powder extru-
sion of pure magnesium powder in order to investigate the densification and processing load at room temperature.
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Fig. 1. Mesh and geometry conditions for the finite element
analysis.
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Fig. 2. Predicted and experimental densification curves
during cold isostatic pressing.
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Fig. 3. (a) Initial Mg Powders and (b) geometries after dif-
ferent cold isostatic pressing.
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Fig. 4. Mg powder extrusion simulation results of relative
density distribution.
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Fig. 5. Comparison between flow net and experimental
results [17]. (a) initial condition and (b) extrusion condi-
tion.
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Fig. 6. Average relative density vs. time curve during Mg
powder extrusion.
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Fig. 7. Processing load-time curve of Mg powder extru-
sion by the finite element method.
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Fig. 8. Processing load curve of Mg powder during powder
extrusion predicted by the finite element method. The
arrow is the theoretical critical relative density.
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