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Abstract

With the increasing requirement on the high precision fuses of the instruments and equipments,
designing high precision fuses becomes the focus of research. In this paper, the effects of Ag and Cu
doping on fusing times and fusing position of the Au nanowires during the fusion processes are
investigated based on molecular dynamics simulations. The effects of different doping on the fus-
ing time of Au nanowires are analyzed by the statistical analysis method. The visualization tech-
nology has been used to trace the structural evolution of nanowires during the fusion processes.
The results reveal that the fusing times are abbreviated by the single atom doping, but have no
obvious influence on the fusing position to some extent. Three atomic layers doping with Ag and
Cu atoms in nanowires both significantly reduce the fusing time. However, the fusing positions are
quite different by doping three atomic layers of Ag or Cu atoms. The fusing position appears in the
place where dopes many Ag atoms, while the situation is quite different by doping three atomic
layers of Cu atoms. Ag and Cu doping can regulate the fusing time and position of nanowires, which
is of great significance to design high precision fuses.
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Figure 1. The initial structure of Au nanowires, (a) Top view, (b) Front view
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Figure 2. Schematics of Au nanowires with Ag and Cu doping after the isothermal processes at 300 K
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Figure 3. The percentages of potential energy of Au nanowires with different doping

atoms during the fusion processes.
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Figure 4. The distribution of fusing times of Au nanowires under different initial pa-
rameter of velocity
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Figure 5. The average fusing times of Au nanowires with different doping atoms
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Figure 6. The fusion process of Au nanowire with doping one Ag atom. (a) 100 ps; (b) 200 ps; (c) 260 ps; (d) 290 ps
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Figure 7. The fusion process of Au nanowires with doping three atomic layers. (a) doping Ag
atoms; (b) doping Cu atoms
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