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Shock Response of Cu-Nb Nanolayer Composites 

R. F. Zhang, ,. Wang, X. Y. Liu, S. N. Luo, I. ,. Beyerlein and T. C. Germann 

Los Alamos National Laboratory, Los Alamos, NM 87544 

Large-scale classical molecular dynamics (MD) simulations are used to study the shock 
response of Cu-Nb nanolayered composites. We describe the development of an 
interatomic potential which provides an accurate description of deformation twinning in 
bcc Nb under compression, slip in fcc Cu, and the interface structure of Cu-Nb interfaces 
with the Kurdjumov-Sachs (KS) orientation relationship. The MD simulations provide 
insight into the role of atomic Cu-Nb interface structures on the nucleation, transmission, 
absorption, and storage of dislocations during shock compression, and their role as 
dislocation sinks upon release. This, together with the effects of confined layer slip and 
twinning, leads to a greater degree of recovery as compared to either constituent Cu or 
Nb single crystal for layer thicknesses down to 5 nm, an effect seen both in our 
simulations and in companion shock experiments. 
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Interface act as the source of di loe tion nd twin ( _b5nm 6S0ml , Pa code 
using Combined oter-Chen Cu potential and ckland b potential 
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