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Fig. 2 Schematic of generatrix equation calculation
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Fig. 3 Ellipsoid yield surface in principal stress space
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Yield Locus of Dispersed Shrinkage During Densifying Process

WU Jian-guo, AN Hong-ping
( College of Materials Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, Shanxi,
China )

Abstract:

The dispersed shrinkage that reduces the density and service life of casting is a defect that is difficult to avoid
and eliminate in the casting production. The dispersed shrinkage cannot be thoroughly eradicated, although it
can be reduced effectively by improving the casting process. In order to consolidate the porosity effectively by
plastic deformation, it is necessary to study the deformation and densifying of dispersed shrinkage, which can
offer theoretical reference for making technological plan. In this paper, based on the assumption that shrinkage
were uniform and the parent material was isotropic ideal rigid-plastic, yield surface of the porous materials in
the principal stress space was determined according to the basic form of the porous materials yield criterion.
The results show that the consolidating of the porous materials occurs once the deforming began. The yield
surface is a revolving ellipsoid contained in the Mises yield cylinder surface in the principal stress space at
the given relative density. With the increase of relative density, the continuous expansion of the ellipsoid yield
surface is non-isotropic and gradually approachs Mises yield cylinder surface, At last, the shrinkage material
is densified and the yield surface coincides with together with the Mises yield surface.
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dispersed shrinkage; deforming and densifying; relative density; principal stress space; yield locus
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