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Abstract: The melting and solidification of Ag was simulated by molecular dynamics method. The structural transfor-
mation of Ag during the metal solidification and amorphous crystallization was analyzed based on the variations of the
internal energy, radial distribution function (RDF), common neighbor analysis (CNA), and atomic visualization tech-
nique. The simulation results showed that the embryonic crystals similar to body-centered cubic (bcc-like) structure
(about 11%) already exist in the liquid metal, the content of bcc increases with cooling and it is up to 31% near the so-
lidifying. About 24% bcc structure has in the amorphous structure. The volume per atom of bcc is larger than that of fcc,
which is beneficial in the cooling liquid metal and amorphous structure. In the nucleation process, bce-like embryonic
crystals can be used as the nucleus with disorder atoms near the bce to transform fcc crystal. There is no fcc and hep
structure in the cooling melt and amorphous structure. They are formed in the solidification directly.
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Figure 1. Variation of internal energy of Ag during heating and
cooling
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Figure 2. The RDF curves of Ag during cooling with different cooling rates: (a) 1 x 10*? K/s; (b) 5 x 10** K/s
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Figure 3. The CNA of Ag during cooling with different cooling rates: (a) 1 x 10" K/s; (b) 5 x 10" K/s
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Figure 4. The RDF curves of internal energy variation of amorphous Ag during heating
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Figure 5. The CNA of amorphous Ag during heating
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