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About the Speaker

i . Clive A. Randall is a Distinguished Professor of Materials Science and Engineering and Director of Materials Research Institute at The
Pennsylvania State University. He was Director for the Center for Dielectric Studies between 1997 and 2013, and in 2013 formed a new Center
as Co-Director, the Center for Dielectrics and Piezoelectrics, for which he still serves as Technical Advisor since 2016. Prof. Randall received a
B.Sc. (Honors) in Physics from University of East Anglia, UK (1983), and a Ph.D. in Experimental Physics from University of Essex, UK (1987).
He has authored/co-authored over 500 technical papers. He also holds 15 patents in the field of electroceramics. His research interests are in
the area of discovery and compositional design of functional materials for electrical energy transduction and storage, defect chemistry and
crystal chemistry and their impact on phase transition behavior, electromechanical devices based upon electrostriction and piezoelectrics,
supercapacitors, thermoelectrics, and microwave materials. Professor Randall has been honored with Academician of World Academy of
Ceramics, [EEE Distinguished Lecturer, Fellow of the European Ceramic Society, Fellow of the American Ceramic Society, Fellow of IEEE, and a
member of the National Academy of Inventors.

Abstract: Utilizing Cold Sintering in the Design and Integration of New Functional Composite Materials

Typical ceramic sintering temperatures occurs at 0.5 to 0.95 of the melting temperatures (Tm), in oxides; we conventionally sinter around 800 to 1800 °C. This lecture reviews
various chemical pathways, and variables such as pressure, temperature, and time that enable the cold sintering processes to occur atlow temperatures. Using model systems,
it is possible to contrast the energetics and mechanisms with conventional sintering processes regarding densification and grain growth kinetics. With the introduction of a
cold sintering strategy, a common processing platform ~ 200 °C enables the integration of multiple materials that permits new types of composites and devices to be designed.
The power of such design versatility will be demonstrated with number of functional ceramics and multilayer devices impacting a broad number of applications. Beyond the
successful examples, the many challenges and opportunities of cold sintering will also be discussed, including the vision of a sustainable cycliceconomy:.
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