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Abstract 
Irene Beyerlein 

The goal of this work is to determine the class of bi-metal interfaces that will 
create composite materials with extraordinary failure resistance under extreme 
mechanical strains. The evolution of bi-metal interface properties were studied in 
Cu-Nb multi-layered composites synthesized using a severe plastic deformation 
(SPD) technique called accumulative roll bonding (ARB). EBSD and TEM 
analyses strongly suggest that most interfaces in nanolayered ARB material are 
{112}fcc//{112}bcc with a Kurdjumov-Sachs orientation relationship. Atomistic 
simulation, dislocation theory, and polycrystal plasticity modeling are employed to 
determine the structural aspects that make this interface stable under SPD and 
its role in governing slip and twinning activity. 
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