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Abstract

The effect of interfacial defect on mechanical properties of copper nanowires (NWs) containing
twin boundaries (TBs) and stacking faults (SFs) is investigated using the molecular dynamics si-
mulation. The results indicate that when the TB is coupled with interfacial defects, the strength of
NWs is reduced. The density of interfacial defects influences the nucleation location regardless of
the yield strength. The dislocation will emit at the adjacent perfect twin boundary or the intrinsic
SF induced by the defect depending on the density of interfacial defects. However, when the inter-
facial defects are in the SF, the dislocation induced by the interfacial defect will slip along the SF or
in the SF and eventually pile up at the junction of SF and free surface. As the emergence of stress
concentration, the yield strength is also reduced. The yield strength of NWs containing SF will ob-
viously decrease as the increase of number density of interfacial defects.
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Figure 1. Initial atomistic schematic of twinned copper nanowires containing interfacial defect (FCC, HCP and non-
structure atoms are colored yellow, red and cyan, respectively.) (a) Without t interfacial defect; (b) With one row of interfacial
defect; (c) With two rows of interfacial defect; (d) With three rows of interfacial defect
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Figure 2. Stress-strain curves of twinned copper nanowires with various rows of interfacial defect under tension loading
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Figure 3. Atomic configuration of selected twinned copper nanowires with various rows of interfacial defect under (a)
0.072 (with one row of interfacial defect) (b) 0.072 (with two rows of interfacial defect) (c) 0.069 (with three rows of interfacial
defect) (d) 0.084 (without interfacial defect)
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Figure 4. Atomic configuration of selected twinned copper nanowires with various rows of interfacial defect under (a)
0.093 (with one row of interfacial defect) (b) 0.094 (with three rows of interfacial defect)
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Figure 5. Stress-strain curves of copper nanowires containing stacking fault with various rows of interfacial defect under
tension loading
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Figure 6. Atomic configuration of selected copper nanowires containing stacking fault with one row of interfacial defect
under (a) 0.000 (b) 0.036
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Figure 7. Atomic configuration of selected copper nanowires containing stacking fault with various rows of interfacial
defect under (a) 0.066 (with one row of interfacial defect) (b) 0.054 (with two rows of interfacial defect) (c) 0.051 (with
three rows of interfacial defect) (d) 0.090 (without interfacial defect)
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