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Abstract

The effect of layer thickness and interfacial defect with steps of copper-nickel multilayer thin film
on deformation mechanism is investigated by molecular dynamics simulations. The results indi-
cate the yield stress is found to increase with increasing layer thickness. The result is mainly due
to the fact that the room for dislocation storage can be affected by the changes of layer thickness.
Furthermore, the studies show that interfacial defect with steps dominates interfacial barrier ef-
fect, resulting in the lowest yield stress.
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Figure 1. initial model of Cu/Ni multilayers thin film
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Figure 2. Stress-strain curves of the Cu/Ni multilayers thin films under uniaxial ten-
sile loading and with different layer thicknesses
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Figure 3. The curves of the yield stress and amorphous ratio under different layer
thickness
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Figure 4. Atomic structure of the Cu/Ni multilayer thin films with two different layer
thicknesses (2.5 nm and 8.13 nm) under critical strain.
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Figure 5. The Cu/Ni multilayer thin films with three interfacial steps
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Figure 6. Stress-strain behavior of the Cu/Ni multilayer thin films with a defect free perfect
interface and others with one, two and three interfacial steps
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Figure 7. (a) The Cu/Ni multilayer thin films with a defect free perfect interface under dif-

ferent tension strain 0.1, and 0.185 and (b) the Cu/Ni multilayer thin films three interfacial

steps under different tension strain 0.085, and 0.170
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