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Abstract

Because of the important position of fuses in high precision instruments and equipments, the de-
velopment and design of fuses have become the focus of research. As Au nanowire is one of the
prevalent high precision fuse materials, the traditional trial manufacture will waste a lot of money
and manpower. Therefore, it is important to study the influence factors of fuses’ fusing characte-
ristics from the micro structure level by using molecular dynamics simulation method. In this pa-
per, the effects of different heating rates on the fusing characteristics and the fusing times of Au
nanowires were simulated based on molecular dynamics simulations method. The results show
that the higher the heating rate of Au nanowires within a certain range, the shorter the fusing time
and the higher the fusing temperature. The different heating rates have no obvious influence on
the fusing positions, but have remarkable influence on the neck down length during the fusing
process. When the heating rates are low, the necking parts are longer, so that the fused cross sec-
tions are in chain shapes. When the heating rates are high, the necking parts are shorter, which
make the fused cross sections taper. The simulation method can effectively track the structural
changes in the fusing process, and then guide the development and design of Au nanowire
high-precision fuses for different application fields.
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Table 1. The simulation results of different heating rates
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Figure 1. The influences of different heating rate on the average atomic potential
energy and fusing time of nanowire Au
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Figure 2. Evolution of the Au nanowire from the crystal to the fully fused at the heat-
ing rate of R1. (a) 300 K; (b) 1026 K; (c) 1160 K; (d) 1260 K; (e) 1262 K; (f) 1268 K
B 2. FHRRER] T Au R E M Rk Z T 2 IRETRRTEITEE . (2) 300 K; (b) 1026
K; (¢) 1160 K; (d) 1260 K; (e) 1262 K; (f) 1268 K

PLET Au 9KLE T30 1R T HOk /D, B0 100 ps J5 Au K2 RUE W, 76 A AR R T 4n4mf
WM IEWT AR P, S5 W7 A H IRAE VA B AR o bR Tl B O = 4 R MR R ok i, XA
IEWE R Au GUKZR i PR 45 0 B HERRHEERTE S5 M I R 5 AL I R o B ABE A6 A58 I 230 40 T e of sk
Z. BEEEOREK, SRR ME T2 RAE D, RN 1268 K B 582K, WAt Au 9K
LRAETHR R BARNS, IEEA TR E] Au YA M RO A5 S0 0] 58 A

TEMA R THEEZR T Au GPREIE W T FE b, 5T LA b2 b (0 T 3o 2 0o A8 Wl 5
ISZIE A, I R LTS ZE X I S W TR 45 A R e ] 3 SR TAFIFHEEZE N Au 99K
HE R (R B2 B0 44 2 30 J IR R AR AR o ANIEL 3(a)~(e) AT RURI Au 9K 2 AR S0 21 4 WIR 25 I 7
(OB RLZR B . I H. Au G9KZRJE Wi 75 b RN B ok Bom AR 4, ARTFIZH(a)~ (b) RV T IE 26
B E R, R2 B2 4 mm 2EZ(). (o) EPFHE 2R R4 RS PRART R 1.9 mm. 7EFHERIE
)9 R1. R2 FIR3 I, I E (Wi S ILEEIR S, MAEFHEE 0y R4 AT RS B, TS 1 1B 1 52 30
HETRZ54)

DOI: 10.12677/mp.2017.75022 194 A


https://doi.org/10.12677/mp.2017.75022

MTR %

(a) (b) (©) (CY) (e)

Figure 3. Evolution of the Au nanowires at different heating rates, (a) R1; (b) R2; (c) R3; (d) R4; (e) RS
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