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ABSTRACT

The shrinkage rvate of sclid state sintering has been theovetically derived by combiniag the rate equation of
material transport and the net [ree energy change restlung from the decrease ol solid-vapor inrerface and the
increase of grain boundary during siniering.

For a sinlering model, an idealized sitvation ol the spherical particles with BCC packing was taken as the
Initinl condition and the shrinkage was assumed to occur by forming the flat circular grain boundaries en each
particle.

The plotted shrinkage rates as a function of grain boundary to susface energy ratio(y./t.) have shown that
the relative density increases linearly at the initial stage of sintering, but the shrinkage rate is decressed upon
further sinlering due to a decrease in driving force for densificaton.

It has been also shown that the densification is critically affected by the y./y; ratio. In order to get the complete
densification, the ratio should be less than 3. Any =additives or atmospheric condition causing the decrease

of /7, ratio will enhanec sintering.
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Fig. 1. Schematic repiesentation illuscrating the changes of a BCC zacied spherical particle auring sintering.
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Fig. 2. Two dimensional section through a deformed
spherical particle.
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Fig. 3. Linear shrinkage during sclid state sinleiing

as a function of grain boundary lo sorface

energy ratio.
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