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Molecular dynamic study on size dependent
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Abstract: The tight-binding molecular dynamics method was used to study the size dependent melting temperature
of Pd nanofilms with thickness of 0.5~ 10.4 nm. The results show that the melting temperature of Pb nanofilms de-
creases with decreasing the film thickness, and the simulated results are consistent with the predictions of thermody-
namic model. The Pb films with more than 3 atomic layers have specified melting temperature, but not for these
with less than 3 atomic layers. The melting of nanofilms starts from the surface and then approaches to the center of
the films, which is different from those of nanoparticles with free surface (the surface shell melts first, and then the
interior core melts instantaneous). Furthermore, the temperature of finishing melting is higher than that of begin-

ning, which is different from those of the corresponding bulk materials.
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Table 1 Melting temperature of

Pb nanofilms with different thicknesses

Number of Film thickness/ Simulated melting

atomic layer nm temperature/ K

2 0.495

3 0.743

4 0.990 402
6 1.485 467
8 1. 980 490
10 2.475 519
12 2.970 525
14 3. 465 534
16 3.960 540
18 4.455 548
20 4.950 553
24 5.940 559
28 6.930 568
32 7.920 572
36 8.910 580
42 10. 383 584
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Fig.1 Energy variation of Pb nanofilms with

different thicknesses during temperature increasing
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Fig. 2 Snapshots of Pb nanofilms of 10 atomic layers during melting

(a) —Initial configuration without relaxation;

(¢) —Atomic configuration at 519 K;

(b) —Atomic configuration at 298 K after relaxation;

(d) —Atomic configuration at 546 K
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Fig. 3 Pair correlation function of Pb films with

10 atomic layers at different temperatures
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Fig. 4 Melting temperature of Pb nanofilms as

function of film thickness
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