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Molecular dynamics (MD) simulation of uniaxial tension

of some single-crystal cubic metals at nanolevel
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5. Conclusions

1. MD simulations of uniaxial tension have been carried out at constant rate of loading
(500 ms~!) on some single-crystal cubic metals, both FCC (Al, Cu, and Ni) and BCC (Fe, Cr,
and W) to investigate the nature of deformation and fracture in these materials. Failure of the
workmaterials due to void formation, their coalescence into nanocracks, and subsequent fracture
or separation are observed to be similar to their behavior at macroscale.

2. For FCC materials, considerable disorder in the gage section of the crystal is observed
during the early stages of loading. Further loading resulted in the disorder spreading through
the entire length of the workmaterial. In the case of BCC materials, the disorder is observed to
be highly localized around the midplane of the workmaterial. The layers above and below the
necked region are arranged perpendicular to the loading direction. The new crystal arrangement
generates voids in the weak region. Due to the differences in the defect distribution and crystal
reorientation, the strain to fracture is observed to be lower with the BCC materials compared
to the FCC materials.
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