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Abstract: Knowledge of the thermal stability of nanocrystalline materials is important for both
technological and scientific reasons. From a technological point of view, the thermal stability is important for
consolidation of nanocrystalline particulates without coarsening the microstructure. Understanding the scientific
nature of stability, grain growth of nanocrystalline microstructures is a criterion for allowing strategies for
minimizing grain growth to be developed.
There are two basic ways in which grain growth can be reduced. The first is the kinetic approach in
which the grain boundaries are pinned in various ways to decrease grain boundary mobility. The second is the
thermodynamic approach in which the driving force for grain growth is lowered by solute segregation. In the
kinetic approach the grain boundary mobility is reduced by various possible mechanisms. These include
porosity drag, second phase, Zener, drag, solute drag, chemical ordering, and grain size stabilization. The
thermodynamic approach depends on introducing solutes that segregate to the grain boundaries such that the
free energy of the system reaches a local minimum with respect to grain growth.
This talk will review the theories that have been presented for kinetic stabilization and thermodynamic
stabilization. The experimental evidence for grain growth in nanocrystalline materials with solute or second
phase additions will then be presented and conclusions regarding the efficacy of the stabilization strategies will
be discussed.
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