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Table 1  The parameters of FS(Finnis-Sinclair) potential for copper
a a a: as as as A Az
3.615 61.735 —-108. 185 57. 000 —-12. 888 39. 164 0 10. 037 17. 064
n 2 T3 T4 76 R R>
1. 225 1. 202 1. 154 1. 050 0. 866 0. 707 1. 225 0. 990

2 SFEAEEEAR

5380 0125 7 B R R T BUE AR 43 5K A 155 40
RENE TR, 4R 1B
B NEARME, W LG T R A TR, BRAT R
TR 2N A . e e . b
SEE R

ARBUTE 500 A0 F BT &7 hakfT,
Jita I B 1 300 B SRR R G R I TE PR . AR
¥ 101 Pa, IR Andersend A 545 Dol fin LA
=il SRR 500 AR TR foe FIRUCA ST T &
F, %18 300 K T i Maxwell-Boltzman i# 43 1fi b
BUR TR PR ZEsfriH2K R 5 x
1077 s AR R LRSI 8 000 2L 5 SR 5 3l
PL4x102.8x10". 4 x10" K- s~ FERTHE, 8
B — 2 B )90 SR — R AR R I G B, g — ) 7R B 7R
4 000 MBS, B % 1 900 K.

3 HEaWAE
3.1 kS mEH
WAy 7 PR EL (pair correlation function, PCF)
B R IR S AR AR SRR, S —
HEPEIE S, 8 E SR
pg(r)=N"Q 6(r+R-R)) (4)

i #

Horb g (r) ik T — A A B E I TR Y

#53
W\
(f

J\\j\—h—,
1700 K
1 1

) 2 4 6
E1 AR TR 7 R

Fig.1 The partial pair correlation function

during the heating process

heating rate: 8 x 10" K*s™'
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Fig.2 Volume vs temperature during the

heating process
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The variation of mean square displacement
vs time steps

heating rate: 8 x 10" K*s™'; 1 time step=5x10""s
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Fig.5 The variation of the grade of energy

vs the temperature

heating rate: 8 x 10" K+s™'
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Molecular Dynamics Simulations of the Heating and Melting Processes of Metal Cu*

Zhang Tao Zhang Xiao-Ru Wu Ai-Ling Guan Li Xu Chang-Ye
( School of Physics and Micro Electron of Shandong University, Jinan — 250061 )

Abstract A Series of simulations of the heating and melting processes of metal Cu have been carried out by
means of the constant-temperature, constant-pressure molecular dynamics simulation technique. The Finnis
-Sinclair(FS) potential was used to describe the inter-atomic interactions in the simulation. To reveal the struc-
tural evolution of Cu during the melting process, the pair correlation function, mean square displacement, etc.
were calculated. It is shown that metal Cu melts at 1 444 K during the heating process, and its diffusion constant
is about 4. 31 x 107° m**s ™' at this melting point. These results are in better line with experiment than those of
simulations using the embedded-atom method, which indicates that the FS potential is suitable for disordered

systems such as liquid Cu. The heating rate turns out to be very important during the heating processes.
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