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ABSTRACT Using the many-body potential, the rapid cooling processes of the liquid alloy NiAl,
under different velocities were studied by means of molecular dynamics simulation technique. The
orientation order parameters and pair analysis technique are used to reveal the structural features.
The calculated results indicate that the cooling rate is very important when the liquid NiAl solidifies.
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Fig.1 The partial pair correlation function gaiowi(r) (2, d, g} gwi—ai(r) (b, e, h) and ga1-a1(r) {c, £, i) of NiAl3 cooled from
2000 K to different temperatures at rates of 4x10% K/a (a, b, c}, 4x10'2 K/a (d, e, f} and 8x 10! K/s (g, b, i)
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Fig.3 The varieties of bond orientational order parameters Qg and Wg with temperatures
{a) cocling rate 4x10'3 K/s (b} cooling rate 4x1012 K/s {c) cooling rate 8x10'1 K/a
1 Qg for icosahedron; 2 Qg for defect icosahedren; 3 Qg for total icosahedron
' 4 Wy for total icosahedron; 5 Wg for defect icosahedron; § Wy for icosahedron
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Fig.5 The structural drawings of NiAls cooled from 2000 K to 300 K (X-Z plane, Ni: solid circle, Al: hollow circle)
{a) cooling rate 4x10'3 K/s (b) cooling rate 4x10'? K/s (c) cooling rate §x1011 K/»
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