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Abstract

Although the nineties witnessed an intensity of research on nanocrystalline
metals due to their ultra-high strength, the early enthusiasm was dampened by the
discovery that the gain in strength is accompanied by a concomitant loss of grain
stability and increase in brittleness. In sharp contrast, research over the past few
years has provided compelling evidence that nanotwinned structures may be the
optimal motifs for the design of both high-strength and high-ductility materials.
These discoveries have not only opened avenues for critical structural applications,
but have also raised several basic materials science questions. In this talk, | will
present our computational studies that elucidate the deformation mechanisms
governing these attractive properties of nanotwinned fcc metals. In particular, the
talk will focus on two aspects: the intrinsic fracture response of coherent twin
boundaries, and the atomistic underpinnings of twin stability even at high
temperatures.
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