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Abstract 
The prevailing materials-by-design concept for advanced applications in energy, automotive, 

aerospace and mechanical industries greatly depends on our ability to identify and quantify critical 
relationships between reversible/irreversible microstructural changes and deformation/damage 
mechanisms. In this direction, remarkable progress has been achieved by using in situ/ex situ 
characterization equipment in combination with mechanical testing devices. This talk presents an 
overview of a novel characterization approach developed to investigate microstructure-dependent 
initiation and evolution of deformation mechanisms in metal alloys. The approach is based on 
information harvested in situ by an innovative nondestructive monitoring strategy combined with 
mechanical testing. Targeted observations of changes caused by grain-scale deformation patterns 
are quantified by obtaining grain resolved full-field surface strain measurements using digital 
image correlation and recording volume-related activity by continuous acoustic emission. 
Extensions of the presented approach for the identification of damage precursors, as well as the use 
of computational microstructure-sensitive modeling are also presented. 
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An informal coffee & cookie reception will be held prior to the lecture at 2:30 p.m. in  

the AAE/ARMS undergraduate lounge (directly in front of ARMS 3rd floor  elevators). 
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