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Abstract 

Many materials such as ice, metals and their alloys and ceramics are polycrystalline, consisting of several 
grains (crystallites) separated by grain boundaries. These grain boundaries are mobile, especially under 
applied stress or at moderate to high homologous temperatures. The motion of the grain boundaries is 
curvature driven and causes larger grains to grow at the expense of smaller grains. This effect is 
particularly significant for ultrafine grained and nanocrystalline materials. Since the mechanical properties 
of a polycrystalline material are strongly dependent on its grain size (for example, the strength of a 
material increases with decreasing grain size as given by the Hall-Petch relation), its control has been an 
important quest for materials scientists. One of the primary means of grain size control is through pinning 
of the grain boundaries by second phase particles.  

In this talk I will discuss a theoretical model of pinning of grain boundaries by mobile and immobile 
second phase particles. I will also present a mesoscale phase field model to describe polycrystalline grain 
growth in the presence of second phase particles.  
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