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            Abstract
Ceramics based on Si3N4 have been comprehensively studied and are widely used in structural applications1,2. The development of an interlocking microstructure of elongated grains is vital to ensure that this family of ceramics have good damage tolerance3,4. Until now this has been accomplished by heating the appropriate powder compacts to temperatures above 1,700â€‰Â°C for extended periods. This procedure involves a necessary step of controlling the size and population of seedsâ€”added ex situ or formed in situâ€”to ensure selective grain growth5,6. Here we report the very fast (within minutes) in situ formation of a tough interlocking microstructure in Si3N4-based ceramics. The microstructures are obtained by a dynamic ripening mechanism, an anisotropic Ostwald ripening process that results from the rapid heating rate. The resulting microstructures are uniform and reproducible in terms of grain size distribution and mechanical properties, and are easily tailored by manipulating the kinetics. This process is very efficient and opens up new possibilities to optimize mechanical properties and cost-effectively manufacture ceramics.
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                    Figure 1: Width and length of randomly selected equiaxed and elongated (when present) Î²-sialon grains.[image: ]


Figure 2: Scanning electron microscopy pictures of fully dense Î²-sialon ceramic sintered at 1,600â€‰Â°C.[image: ]


Figure 3: Scanning electron microscopy pictures of fractured surfaces of an Î±-sialon ceramic with a stoichiometric composition of Yb0.35Si9.75Al2.25O1.2N14.8 heated to 1,750â€‰Â°C.[image: ]
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