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Abstract
We developed a material processing system by using a 300 GHz gyrotron. Partially 

stabilized zirconia ceramics were successfully sintered by using this submillimeter wave 
material processing system.  

The submillimeter wave sintering curve showed that the sintering was lower for the 
submillimeter wave processing as compared to the millimeter wave processing at the 
same temperature. In order to understand this difference, microscope images of cut 
surfaces were analyzed. The distribution of the micro Vickers hardness of cut surface was 
also measured. The submillimeter wave sintered sample has an inhomogeneous and a 
special distribution. In order to explain this special distribution of the density, a 
distribution of the energy efficiency of the electromagnetic wave with the frequency of 
300 GHz in a zirconia ceramics was calculated. The result of calculation dose not 
contracted experimental results. 
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