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Abstract: 

This seminar consists of two distinct but related topics. 

 

The first part is on the effect of electric field on ceramic and glass materials. The application of 

modest electric fields (few hundreds Vcm
-1

) has a dramatic consequence on the sintering kinetics 

of ceramics. The specimen densifies in just few seconds, hence the naming of ‘flash’ sintering. 

This abrupt phenomenon is accompanied by an intense photonic emission along with a non-

linear increase of the conductivity. Several methods (closed form models, pyrometer 

measurements, in-situ X-ray diffraction at the synchrotron…) will be introduced in order to 

characterize this non-linearity and elucidate the fundamental mechanisms behind the flash. Then, 

numerous scientific and industrial applications of the flash, which extend well beyond the field 

of sintering (Phase Transition, Glass materials, Continuous and Additive Processes…), will be 

discussed. 

 

The second part is on oxidation and sintering mechanisms of silicon. Sintering of silicon is 

dominated by coarsening mechanisms which preclude densification during pressure-less 

sintering. In the literature, the identification of these mechanisms is controversial. Especially, the 

role of the native oxide layer (SiO2) at the powder particle surfaces has remained unexplored yet. 

Experimentations and models are then developed and coupled in order to: 

(1) Characterize the stability of the silica layer at the surface of silicon particles, depending 

on the temperature and surrounding atmosphere. 

(2) Study the sintering behavior depending on the stability of this silica layer, which can be 

monitored by the mean of atmosphere control devices. 
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