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Abstract
The strategy of creating nanostructures has been applied in a variety of metals and alloys to achieve
unprecedented mechanical properties. Primary approaches include: (1) reducing the grain size to the
nanoscale for Hall-Petch strengthening, and (2) using phase transformation to introduce nanoscale
precipitates for dislocation shearing or Orowan strengthening. When precipitation occurs in alloys with
nanoscale or ultrafine matrix grains (i.e., with a high volume of grain boundaries), the complexity in
microstructural evolution leads to significant challenges in predicting and understanding the corresponding
mechanical behavior. Using Al-Mg-Zn-(Cu) alloys as a model system, this talk will provide an overview
of recent work on ultrafine grained Al 7000 series alloys and their enhanced mechanical performance.
Coupling of intragranular dislocations and precipitates in ultrafine grains as well as lamellar grain structure
with low angle grain boundaries led to simultaneous improvement in strength and ductility.
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