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Densification Behavior of Iron Powder During Cold Stepped Plastic
Deformation
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Abstract

Densification behavior of iron powder under cold stepped plastic deformation was studied. Experimental
data were also obtained for iron powder under cold stepped plastic deformation. The elastoplastic constitutive
equation based on yield function of Shima and Oyane was implemented into a finite element program
(ABAQUS) to simulate compaction responses of iron powder during cold stepped plastic deformation. Finite
element calculations were compared with experimental data for densification, deformed geometry and density
distribution. The agreement between finite element results and experimental data was good for iron powder.
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Fig. 5 Uniaxial stress-plastic strain curve for steel
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Fig. 8 Photograph of a hollow cylinder specimen
fabricated by cold stepped plastic deformation

Table 1 Inner diameters of deformed hollow cylinder
specimens and radial displacements of steel
sleeve under cold stepped plastic deformation

(Hol?g;cé;firlll der) Radial Displacement
Inner diameter 36.2 mm 1.10 mm
Inner diameter 37.0 mm 1.50 mm
Inner diameter 38.5 mm 2.25 mm
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Fig. 9 Finite element meshes and boundary conditions of
double action pressing and (b) cold stepped plastic
deformation
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Fig. 10 Variation of relative density with radial
displacement of sleeve for an iron powder
compact under cold stepped plastic deformation
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Fig. 11 Comparison between experimental data and
finite element calculations for relative density
contour plots of an iron powder compact under
cold stepped plastic deformation when the
radial displacement of sleeve is 1.50 mm
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Fig. 12 Comparison between experimental data and
finite element calculations for relative density
contour plots of an iron powder compact under
cold stepped plastic deformation when the
radial displacement of sleeve is 2.25 mm
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Fig. 13 Finite element calculations for hydrostatic
pressure distribution of iron powder compacts
when the radial displacement of sleeve is (a)
1.50 mm and (b) 2.25 mm
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Fig. 14 Finite element calculations for the Mises stress
distribution of iron powder compacts when the
radial displacement of sleeve is (a) 1.50 mm
and (b) 2.25 mm
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