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Abstract

Molecular dynamics (MD) simulations of nanocrystalline Cu-Ni alloys with different gradient dis-
tribution of Ni content under uniaxial tensile straining were performed to study their deformation
behaviors and mechanical properties. The results indicate that, with the increase of concentration
gradient of the Nij, the elasticity young’s modulus of Cu-Ni alloy increases gradually, and the yield
strength and ductility of the alloy were impacted by the change of Ni content. When tensile direc-
tion perpendicular to the direction of concentration gradient, the cracks appeared in triple junc-
tion firstly after yield stage, and then in the area of Ni content close to 50 percent. When concen-
tration gradient of Ni is very high, rich Cu area will crack easily.
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Figure 1. Cu-Ni alloy model with Ni cotent change from 0% to 14% and
sectional view of alloy
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Figure 2. The stress-strain curve of Cu-Ni alloys with different Ni content
under uniaxial tension
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Figure 3. The variation trend of Young’s elastic modulus for Cu-Ni alloy
with different Ni content
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Figure 4. The variation trend of yield strength and ductility for Cu-Ni alloys with different Ni content
under uniaxial tension
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Figure 5. The microstructure evolution of Cu-Ni alloy with different Ni content
under uniaxial tension
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