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Abstract Since the interaction between the second-phase particle and grain boundary was theoretically explained by
Zener and Smith in the late 1940s, the interaction of the second-phase particle and grain boundary on the microstructure

is commonly referred to as Zener pinning. It is known as one of the main mechanisms that can retard grain growth
during heat treatment of metallic and ceramic polycrystalline systems. Computer simulation techniques have been

applied to the study of microstructure changes since the 1980s, and accordingly, the second-phase particle—grain
boundary interaction has been simulated by various simulation techniques, and further diverse developments have been

made for more realistic and accurate simulations. In this study, we explore the existing development patterns and discuss

future possible development directions.
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Fig. 1. The grain structure obtained by the phase-field grain
growth modeling in the presence of platlet-shaped second-
phase particlesl. The simulated cell size is 256%256x256. As a
result of the 1000 time step, all hydride sizes are the same,
the number of particles is 100, and the volume fraction of
the second-phase particles is 2.26%.
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Fig. 2. The grain structure obtained by the phase-field grain
growth modeling in the presence of platlet-shaped second-
phase particlesl. The simulated cell size is 256%256x256. As
a result of the 12000 time step, all hydride sizes are the
same, the number of particles is 100, and the volume
fraction of the second-phase particles is 2.26%.
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Table 1. List of studies for interaction modes of second-phase particle - grain boundary and associated references
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