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Abstract

Metallic and ceramics materials have been increasingly used in extreme environments, such as high
temperatures, stresses and radiations. Consequently, the design of new materials with unique
mechanical properties and radiation resistance has been intensively documented. In this presentation, I
will provide several examples, wherein nanoscale twin boundaries, stacking faults and phase
boundaries play important roles in tailoring the mechanical properties and radiation response of
metallic and ceramic materials. For instance, through tailoring nanotwins in metallic materials, the
mechanical strength of Al alloys can reach a level similar to martensitic steels. Twin boundaries can
also prominently improve the radiation resistance of Cu, Ag and their alloys. Nanoscale stacking fault-
phase boundary networks have also led to high strength in metallic materials, and can significantly
improve the deformability of ceramics and brittle intermetallics. The implications of these findings on
the design of advanced materials will be discussed.
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