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ABSTRACT' In order to obtain homogeneous and high quality products in powder compaction forging pro-
cess, it is very important to control stress, strain, density and density distributions. Therefore, it is necessary to
understand quantitatively the elasto-plastic deformation and densification behaviors of porous metals and metal
powders. In this study, elasto-plastic finite element method using Lee-Kim's pressure dependent porous-ma-
terial yield function has been used for thc analysis of three dimensional indenting process. The analysis
predicts deformed geometry, stress, strain and density distribution and load. The calculated load is in good
agreement with experimental one. The calculated results do not show axisymmetric distributions because of the
edge effect. The core part which is in contact with the indentor and the outer diagonal edge part are in com-
pressive stress states and the middle part is in tensile stress state. As a results, it can be concluded that three di-
mensional analysis is more realistic than axisymmetric assumption approach.
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Fig. 1 Initial mesh for 3 dimensional indentation.
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Fig. 2 Finite element solution process.
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Fig. 3 Grid distortions in sintered copper specimen with initial relative, density 0.8 when indented by various quan-

tities,
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Fig. 4 Effective strain distributions in specimen of fig-
ure 3. A=0, B=0,0375, C=0.075, D=0.113, E=0.15, F=0.
188, F=0.225, G=0.263, 1=0.3
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Fig, 5 Relative density distributions in specimen of fig-
ure 3. A=0.8 , B=0.825, C=0.85, D=0.875. E=0.9, F=0.
925, G=0.95, H=0.975, 1=1.
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Fig. 6 Hydrostatic pressure (MPa) distributions in
specimen of figure 3. A=0, B=20, C=40, D=60, E=80, F
=100.
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Fig. 7 Hydrostatic stress (MPa) distributions at vari-
ous view directions in figure 3(d). Contour levels : A=
25.5, B=12.1, C=-137, D=-14.8, E=-28.2, F=-41.6, G=-
55, H=-68.5, 1=-81.9, J=-95.3, K=-109, L=-122, M=-136,
N=-149, 0=-162.

Fig. 8 Indented square and circular specimens, -
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Fig.9 Measured and calculated loads during indenting
of sintered copper specimen,
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