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A Boundary Diffusion Creep Model for the Plastic
Deformation of Grain Boundary Phase of
Nanocrystalline Materials

H. S. Kim, S. T. Oh and J. S. Lee

Abstract

In describing the plastic deformation behaviour of ultrafine-grained materials, a phase mixture model in

which a polycrystalline material is regarded as a mixture of a crystalline phase and a grain boundary
phase has been successful. The deformation mechanism for the grain boundary phase, which is necessary
for applying the phase mixture model to polycrystalline materials, is modelled as a diffusional flow of
matter along the grain boundary. A constitutive equation for the boundary diffusion creep of the boundary
phase was proposed, in which the strain rate is proportional to (stress/grain size®). The upper limit of the
stress of the boundary phase was set to equal to the strength of the amorphous phase. The proposed
model can explain the strain rate and grain size dependence of the strength of the grain boundary phase.
Successful applications of the model compared with published experimental data are described.
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Fig.1 A schematic model for deformation of the grain
boundary phase
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Fig. 4 Calculated and experimental stress;strain curves
for Cu at the strain rate of 10~ s~ at room
temperature
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