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Fig.1 Different views of atomic configuration of 3 nm silver

particle
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Table 1 Simulation parameters of bulk Ag material

Parameters Value
Material Ag
Lattice type fcc
Lattice parameter/nm 0.408 57
Atomic mass/g 1.794 X107

Initial configuration Cubic structure (6 X6 X6)

Number of Atoms 856
Velocity Maxwell
Thermostat Andersen
Step/fs 5
Number of steps 1200 000
Ensemble NPT/NVT
Boundary periodicity condition (xyz)
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Fig.4 The variation of potential energy and atomic volume with

temperature

BRI R A AR A AR, B 16 B ) Y 2R S 08 31 B 5 /0N (1)
Fazs, MR A AL, Sl T [ -0 e Ar ok 72
BT LA, 5% Ab R B 1250 KR HS Btk A4 6] 4 46 15
&, M ELUE AT B A S S R 1233.15 K AE
W, UER TR 7 S i RO I X AR AR
(14 B8 3o R R
2.2 HRRFIBLLIRE

W BRE RRIAE — 3 )R, Al o i [ 25 0
A BT I R R, R DR % ) R R R
N Al T S AR AR SR R b S A A
BIZ 4 F N A AL FE 1K) AG=0(G 7 75 4 7 E i)
SFHCR AR B, LAk 27 3 FUR TR R s ) 1) R 2
(Hs %8 [ 2 40 A TR AL 2% 5 s i AR /DN, 3l 2 A
TEY, KT 20 H0RE BROK P 2l o [ 2 4 &R (4K 1R R)
deit, RMBHANEEAM, FHALFERAANNE ) FE
FER R, Ty HE 5 A RURE I REAR A G, DRI REAT
TG KR T AL L R T ST, B R TR
B 2 B 2 fros, K543 nm 4R T R T H A
30 1 A A R

Temperature/K

KI5 Ag ZUKHL 1 I 3 B Bl il 52 0 A2 A0 B A
Fig.5 Relationship between potential energy and temperature

about 3 nm silver
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Fig.6 RDF of 3 nm silver nanoparticle at different temperature
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Size Effect of Melting of Silver Nanoparticles

Cui Jianlei'?, Yang Lijun'?, Wang Yang®
(1. Key Laboratory of Micro-systems and Micro-structures Manufacturing, Ministry of Education,
Harbin Institute of Technology, Harbin 150001, China)
(2. Harbin Institute of Technology, Harbin 150001, China)

Abstract: In order to study the size effect of melting of silver nanoparticles, the melting process of silver nanoparticles of different sizes
were simulated by molecular dynamics in this paper. Simulation results show that the system potential energy has an obvious mutation
within a certain temperature range when solid state transforms into liquid state, which is similar to amorphous body. And, the melting
temperature of nanoparticles is significantly lower than that of the bulk materials and the melting point decreases with the reduction in the
size of nanoparticles. The dominant mechanism and the relationship between melting point and nanoparticle size were also analyzed.
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