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ABSTRACT





Harnessing Hierarchical Microstructures in Ceramics


Our current research is focused on developing processing strategies to control the microstructure of ceramics at different length scales.  Although the projects are diverse, they all share common features including integration of mechanics in processing and coupled theory, simulations and experimental investigations. In this presentation, a few examples from our current work on ceramic systems for energy applications will be highlighted.  Most of these applications demand optimization of a multitude of properties many of which have conflicting requirements on the microstructure.  Materials with designed anisotropic and hierarchical microstructures have the potential to optimally address the requirements.  


Two topics will be highlighted.  In the first one, the research is focused microstructural control in hierarchical and/or anisotropic porous ceramics.  These microstructures are attractive for electrochemical ceramics (e.g. electrodes for solid oxide fuel cells).  Results will be presented on the processing approaches to make these structures and their thermo-mechanical stability.   The second project is focused on constrained sintering of multilayered ceramics including solid oxide fuel cells.  In this situation the differential densification rate of the layers leads to deviatoric stresses (during sintering), which biases the microstructural evolution and also has the potential to cause serious defects like cracks.  Experimental, analytical and numerical results will be presented on the crack growth in constrained sintering systems including factors that control this and strategies to mitigate the problem.





This research is supported by NSF, DoE and the Saint-Gobain Company. 





Vision for an Excellent Top-Tier Materials Engineering School


In this part of the presentation, I will discuss my views of what is needed for the School of Materials Engineering to have the highest level of impact on the discipline, the University and most importantly the students at all level.  I will provide specific examples from my experience leading my Department at the University of Washington and my perspective on the opportunities and challenges for the School of Materials Engineering at Purdue.  I will also summarize my management style, focal areas and the type of atmosphere/culture that I believe is needed for highly effective Schools. 





SHORT BIO


Raj Bordia is a Professor in the Materials Science and Engineering Department at the University of Washington, Seattle.  Before joining the UW, he was a Research Scientist at DuPont Co. (1986-91). He received his UG degree from IIT, Kanpur, India (1979) and his M.S. (1981) and Ph.D. (1986) degrees in Materials Science and Engineering from Cornell University, Ithaca, NY. He was the Acting Chair (1996-1998) and the Chair (1998-2005) of his Department during which he led his Department through many significant changes and growth leading to high level recognition of impact of the Department scholarship, and significant increase in the number of PhDs, research expenditure and involvement and leadership of Department faculty in major interdisciplinary research programs. 


Prof. Bordia’s research is at the intersection of materials and mechanics and is focused on fundamental and applied studies in the processing and properties of ceramics for energy, environmental and high temperature applications.  Current emphasis is on integrating multi-scale simulations and experimental research to design complex microstructures. He has authored or co-authored 110 peer-reviewed technical publications.  In 2002, he was elected as a Fellow of the American Ceramic Society and in 2010 a Fellow of the Indian Institute of Metals.  He has received other prestigious awards including the Humboldt Senior Scientist Research award from the Alexander von Humboldt Foundation, Germany (2007) and the Marsha Landolt Distinguished Graduate Mentor award from the University of Washington (2007). 














