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Simulation Research on Formation and Compression Properties of Iron
Nanowire and Boron-Nitride Nanotube Composite Stuctures

YUAN Jian-Hui*' HUANG Wei-Hui* SHI Xiang-Hua' ZHANG Zhen-Hua'
("School of Physics and Electronic Science, Changsha University of Science & Technology, Changsha 410004, China)
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Abstract: The formation of iron nanowires inside a boron-nitride nanotube (FeNW@BNNT) and the compression
properties of the resulting composite structure are studied using molecular dynamics theory method. Optimizing BN
(5,5) and BN (8,8) nanotubes filled with iron atoms reveals that coaxial FeNW with an axial monatomic chain is
formed inside BN (5,5), whereas three bouquet of intertwined FeNW with a helical shell are formed inside BN(8,8).
Analysis of the radial distribution function on the FeNWs shows that the FeNW inside BN(5,5) has good one-
dimensional uniform distribution. By analyzing on the axial compressing behavior and their energies of BN(5,5) and
FeNW@BN (5,5), it is revealed that their critical buckling strains are same, the coefficient of elasticity before
buckling for FeNW@BN(35,5) is slightly bigger and its buckling resistance is stronger than those for BN(5,5).
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Fig.1 Models of the microstructure evolution of the iron
atoms filled in BN(5,5) and BN(8,8) nanotubes
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Fig.2  Structure of the optimized FeNW@BN(5,5) and FeNW@BN(8,8)
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Table 1 RDF key data for FeNW in FeNW@BN(5,5)

Atomic distance / nm 0.419 0.421

0.841 1.261 1.681 1.683

g(r) / au. 15.11 29.93

10 3.89 1.25

0.624 323
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