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ABSTRACT The phase diagram of binary metallic nanoparticles has been studied by considering
the size and shape effects on the melting temperature and melting enthalpy. It is found that the phase
diagram of binary metallic nanoparticles depends on the particle size and shape. The calculated results
on Cr—-Mo system show that both the solidus and the liquidus of the phase diagram of nanoparticles
are lower than that of the corresponding bulk alloy, and their variation amplitude are similar, which is
different from the reported result, due to considering the melting enthaly.
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Table 1 Input values for calculating the phase diagram of Cr—Mo nanoparticles

Element Mole volume Atomic diameter Bulk melting enthalpy Bulk melting temperature
(cmg/mol)[w] d, nm Hpy b, kJ/mol[”] Tim,b) K[17]
Cr 7.23 0.2842 20.9 1857
Mo 9.38 0.3099 35.6 2620
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Fig.1 Calculated phase diagram of bulk alloy, spherical
(10 nm , a=1) and regular tetrahedral (10 nm ,

a=1.49) nanoparticles for Cr—-Mo system
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Fig.2 Comparisons of the calculated liquidus (a) and
solidus (b) of bulk alloy, spherical (10 nm, a=1),
regular cubic (10 nm, a=1.24) and regular tetra-
hedral (10 nm, @=1.49) nanoparticles for Cr—-Mo

system
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Fig.3 Comparisons of the calculated liquidus (a) and
solidus (b) of bulk alloy and regular tetrahedral
(@=1.49) nanoparticles with sizes for Cr-Mo sys-

tem
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