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ABSTRACT Based on the embedded—atom method, a constant-—pressure, constant-temperature
(NPT) molecular dynamics (MD) technique is applied to obtain an atomic description of glass formation
process in eutectic CugoAgeo alloy. By using radial distribution function (RDF) and pair analysis (PA)
methods, the structure and glass forming ability of this alloy is studied by quenching from the liquid
at different cooling rates (1x10'!, 1x101%, 5x10'?, 1x10'3 and 1x10** K/s). It is observed that the
retention of amorphous structure requires extremely high cooling rates. Structure analyses of the alloys
in the simulations reveal the evolvement of the different clusters at various quenching rates.
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Table 1 Model parameters for the Cu and Ag, ¢. is in unit
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of eV, other parameters are dimensionless

Ag Cu
E. 2.95 4.44
fe 1.0 2.4
5.909 5.082
5.96 5.82
) 12.77 12.06
5 7.00515 6.82054
de 0.0990 0.1217
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Fig.1 RDF curves of CuggAgeso during temperature in-
creasing process (fcc structure at 300—900 K,
melting at 1200 K)
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Fig.3 Average volume vs temperature of CugpAgso dur-

ing cooling at a series of cooling rates (the crys-
tallized temperatures corresponding to abrupt vol-
ume change indicated by arrows, for 1x10'* k/s,
no abrupt volume change, meaning amorphous

state formed)
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Fig.4 Radial distribution functions (RDFs) of CuspAgse cooled to different temperatures from 1100 K at
cooling rates of 1x101! K/s (a, crystallization at 800 K), 1x10'2 K/s (b, crystallization at 800 K),
1x10'3 K/s (c, crystallization at 500 K) and 1x10'* K /s (d, amorphization at 600 K, proved by the

second peak splitting as shown as arrows)
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Fig.5 Relative amounts of various atomic-bonded pairs
in CugpAggo at different temperatures during cool-
ing rates of 1x1012 K/s (a) 1x10'3 K/s (b) and
1x10M K/s (c) (1551, 1541, 1431 existing in lig-
uid or amorphous state; 1421 in fcc; 1661, 1441 in
bee; 1422, 1421 in hep)
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Fig.6 Two—dimensional cross-sectional projections of the
structures obtained at quenching rates of 1x10!!
K/s (a, locally ordering) 1x10'3 K/s (b, low lo-
cally ordering) and 1x10'¢ K/s (c, disordering,

amorphization)
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