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Sintering of ceramics, one of the final experimental steps towards preparing ceramic materials for
inclusion in devices, usually requires between 1/2 and 3/4 of the absolute melting point together with
long times. Alternatives for decreasing the temperature and time for energy saving were proposed
consistently in the last decades, the application of electric fields with or without applying pressure
being one of those. In the last ten years a great effort was put on pressureless sintering ceramic
compacts, supplying additional heat (Joule) by applying an electric field at temperatures and times
shorter (then the name flash sintering) than those used in conventional sintering. A series of ceramic
materials, from insulators (alumina) to ionic (stabilized zirconia and doped ceria), protonic (rare
earth-doped barium cerates and zirconates) and semiconductors (zinc oxide and tin dioxide) were
pressureless sintered under electric fields at temperatures below the reported temperatures for their
conventional (heating and cooling) sintering. After a detailed introduction of the principles of the
flash sintering technique, the main results on (enhanced) electrical properties, microstructural
features (grain growth inhibition) as well as proposed mechanisms (defect creation, particle surface
melting, dielectric breakdown, space charge deployment) concerning the flash sintering densification
of ceramic materials will be presented.
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