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Abstract: A molecular dynamics simulation study was performed for the cooling rate effects on the
microstructure evolution during the rapid solidification process. The bond-type index method of
Honeycutt-Andersen (HA), the cluster type index method (CTIM), and the visual analysis method have been
used to analyze the evolution of micro-structures during the solidification. The results shows that the higher
cooling rate corresponding to a higher glass transition temperature; moreover, the (12 0 12 0) icosahedron
basic clusters plays a key role on the formation of the amorphous structure, they are inter-percolated into each
other and form a network in the system; it has also been found that the cooling rate effects on the
solidification structure only shows up bellows 773 K, the smaller the cooling rate is, the more icosahedron
basic clusters form, and the more easy of the big size nano-cluster to form in the system.
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Figure 1. Comparison of S(q) for the system at 323 K between the
simulation and experiment results.
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Figure 2. Temperature dependence of the R(gmin/gmax) during the
rapid solidification at different cooling rates.
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Figure 3. Temperature dependence of the relative number of
bond-types
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Figure 4. The number of icosahedron basic clusters as a function of
temperature at different cooling rates
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Figure 5. Distributions of the icosahedron basic clusters and its central atoms in the system at 323 K (the light blue balls and the deep blue
ones represent Ca atoms and Mg atoms respectively)
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Figure 6. Size of the biggest cluster as a function of temperature at
different cooling rates
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