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Abstract:

Flash sintering is a novel densification technology for ceramics, which allows a dramatic
reduction of processing time and temperature. It represents a promising sintering route to
reduce economic, energetic and environmental costs associated to firing. Moreover, it allows
to develop peculiar and out-of-equilibrium microstructures.

The flash process is complex and unusual, including different simultaneous physical and
chemical phenomena and their understanding, explanation and implementation require an
interdisciplinary approach from physics, to chemistry and engineering. In spite of the intensive
work of several researchers, there is still a wide debate as for the predominant mechanisms
responsible for flash sintering process.

This talk will include an overview of the original research that led to the discovery of the
technique by Prof. Raj, as well as an analysis of the most significant mechanisms proposed for
explaining the “flash” event. It will also include future scientific activities and potential
technological implementations.
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Prof. Raj has studied oxides and non-oxides to understand a wide range of behavior
phenomena, including high-temperature creep, superplasticity, interfaces and amorphous
phases and their role in sintering and creep, sintering mechanisms, and polymer-derived
amorphous materials. Most recently, he has turned his attention to understanding electric
field effects on sintering and defect chemistry, also called “flash sintering.”

Through his career, he has published more than 450 peer reviewed articles in refereed
International Journals, with over 20,000 citations of his work on Google Scholar.
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