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any of the service variables that we classify as extreme, e.g. temperature, mechanical 
loading or environmental exposure, are also regularly leveraged to process ceramics, e.g. 

high pressure sintering under reducing conditions.  We intentionally change the material during 
processing with the same parameters that so often prompt unpredictable/unavoidable failure in 
service. While existing processing science cannot always deliver perfectly tailored microstructures 
or constituent phases, it is regularly used to tune to properties that arise from these microstructures.  
So, what defines the distinction between dynamic structures during processing and dynamic 
structures during service? And is this distinction always necessary?  In this talk we will present a 
series of case studies aimed at illustrating the potential of designing dynamic microstructures that 
are responsive to localized stimuli.  Specifically, we will focus on diffusion-based mechanisms in 
response to localized chemical potential or thermal gradients and stresses. 
 
 

 
Biography Jessica A. Krogstad is an assistant professor in the Department 
of Material Science and Engineering at the University of Illinois at 
Urbana-Champaign. She received her PhD in Materials at the University 
of California, Santa Barbara working with Prof. Carlos G. Levi in 2012. 
Her doctoral work examined phase evolution and structural stability in 
zirconia-based thermal barrier coatings. Between 2012 and 2014, she held 
a postdoctoral appointment in the Department of Mechanical Engineering 
at Johns Hopkins University with Prof. Kevin J. Hemker. There she 
focused on the investigation of high temperature metallic systems for 
MEMS applications and high temperature micro-mechanical testing for experimental 
validation of multi-scale damage models of superalloy and composite materials in the spirit 
of integrated computational materials engineering (ICME). Her current research explores the 
interplay between phase or morphological evolution and material functionality in structural 
materials under extreme conditions. She is the recipient of the DOE Early Career Award, the 
NSF CAREER Award and the TMS Young Leaders Award. 
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