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Abstract

In this article, molecular dynamics simulations were carried out to study the mechanical prop-
erties of fcc-bcc Ni-Fe Multilayer. The size effects were studied by changing the individual layer
thickness, which varies from 6 to 26 nanometers. The simulation results show that the yield
stress increased with the decreasing of thickness of single layer, which accords with the classic
Hall-Petch relation. When the individual layer thickness decreases to a critical size (10.6 nm -
15.18 nm), the yield stress of Fe/Ni film does not increase again and shows a certain range of
fluctuation. When the thickness of single-layer further reduced, the yield stress showed a trend
of decreasing, which accords with the reverse Hall-Petch relation.
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Figure 1. Curve: The initial model of multilayer thin film system.
Green for Fe atoms, white for Ni atoms
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Figure 2. Curve: The different individual layer thickness of thin
film tensile stress strain curve
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Figure 3. Curve: The different individual layer thickness of thin film ten-
sile stress strain curve
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Figure 4. Fe/Ni multilayer film yield stress along with the change of individual
layer thickness graph
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Figure 5. Fe/Ni multilayer film yield stress along with the change of individual
layer thickness graph
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