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ABSTRACT:

Bimetallic nanolayered materials are advanced materials known for their
exceptional mechanical strength, radiation damage tolerance, and thermal stability.
In this talk, we will focus on the mechanical behavior of nanolayered metallic
composites made with extraordinarily “thick” biphase interfaces. We will discuss
efforts to characterize and design the morphology, size, and chemistry of the
interface, especially in its third dimension (normal to the interface plane). Results
from a phase field model developed to simulate the dynamic interactions of
individual dislocations and these three-dimensional interfaces under applied stress
will be presented. The talk will share our experimental and computational findings
to date, which indicate that strength, strain delocalization, and dislocation/interface
interactions are sensitive to interface thickness and through-thickness chemical
gradients. We will conclude with a discussion on the intriguing possibility to design
heterostructured thick interfaces to attenuate strain concentrations and postpone
instabilities without sacrificing strength.
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