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Effect of Rubber Mold on Densification Behavior of Metal Powder
During Cold Isostatic Pressing
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Abstract

The effect of rubber mold on densification behavior of pure iron powder was investigated under

cold isostatic pressing. The thickness effect of rubber mold was also studied. The elastoplastic

constitutive equation based on the yield function of Shima and Oyane was implemented into the

finite element program (ABAQUS) to predict compaction responses of metal powder under cold

isostatic pressing. The hyperelastic constitutive equation based on Moony-Rivlin and Ogden

strain energy potentials was also employed to analyze deformation of rubber mold. The coeffi-

cients of the strain energy potentials were obtained from tension and volumetric compression data

of rubber. Finite element results were compared with experimental data for densification of pure

iron powder under cold isostatic pressing.
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Fig. 3 Specimens compacted under hydrostatic pressure of (1) 25 MPa, (2) 50 MPa, (3) 100 MPa, (4) 200 MPa
during cold isostatic pressing with t==1.7 mm using (a) lubrication, (b) no lubrication.
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Fig. 4 Specimens compacted under hydrostatic pressure of (1) 25 MPa, (2) 50 MPa,
=3.0 mm using (a) lubrication, {b) no lubrication.
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Fig. 6
finite element meshes and boundary condition.
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(a) A schematic drawing of an aluminum fixture for iron powder under cold isostatic pressing and (b)

Initial shape
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Fig. 7 Finite element calculations for deformation of an iron powder compact in the rubber mold with t=1.7,
mm at various hydrostatic pressure during cold isostatic pressing.
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(h) t=0.3 mm

Fig. 8 Finite element calculations for hydrostatic stress distribution of iron powder compacts at hydrostatic

pressure of 200 MPa during cold isostatic pressing with (a) 1.7
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mm and (b) 3.0 mm thick rubber mold.

(b) t=0.3 mm

Fig. 9 Finite element calculations for the Mises stress distribution of iron powder compacts at hydrostatic
pressure of 200 MPa during cold isostatic pressing with (a) 1.7 mm and (b) 3.0 mm thick rubber mold.
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Fig. 10 Comparison between experimental data (a) with lubrication, (b) without lubrication and a finite
element calculation using (¢) Ogden strain energy potential, (d) Moony-Rivlin strain energy potential
for relative density distribution in an iron powder compact at hydrostatic pressure of 200 MPa with t=
1.7 mm thick rubber mold.
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Fig. 11 Comparison between experimental data (a) with lubrication, (b) without lubrication and a finite
element calculation using (¢) Ogden strain energy potential, (d) Moony-Rivlin strain energy potential
for relative density distribution in an iron powder compact at hydrostatic pressure of 200 MPa with t=
3.0 mm thick rubber mold.
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Fig. 12 Experimental data for relative density distributions in deformed iron powder compacts at hydrostatic
pressure of 25 MPa with (a) 1.7 mm and (b) 3.0 mm thick rubber mold.
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Fig. 13 Finite element calculations for relative density distributions in deformed iron powder compacts at
hydrostatic pressure of 200 MPa with (a) 1.7 mm and (b) 3.0 mm thick rubber mold by using the initial
conditions from Fig. 12.
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