








 

                                                        

  

hardness measurements, but they are not conclusive. The same figure shows a MLCC heated 
in the electric resistance furnace, that also looks sintered, but with a different color. It was 
expected that only the samples processed in with microwaves would develop cracks, bit as 
it can be seen in figure 7, the samples processed conventionally also developed them. Since 
in the microwave case the samples were cooled down at a controlled rate, they were still 
exposed to microwaves in cycles (figure 5) during cooling. In the conventional case, the 
samples were cooled down in the furnace. Therefore, it is expected that at least in this late 
case there are not thermal stresses.  
 

 
Fig. 6. MLCC sintered with microwaves (left) and conventionally (right). Grid is 1 mm. 

 
 

 
Fig. 7. MLCC sintered with microwaves (left) and conventionally (right). 

 
There are reports of accelerated shrinkage on sintering with microwaves [5]. Despite the 
combination of having small samples compared to the penetration depth of the microwaves, 
there is evidence of great thermal gradients in the MLCC’s. The temperature that is 
controlled always is taken in a single location or averaged, then inside the samples the 
temperatures can be higher. That would explain that sintering takes less time with 
microwaves than conventionally. 
 
Final remarks 
Although it was confirmed that sintering of ceramics is possible with microwaves, in the 
case of MLCC’s there are several issues that challenges thermal uniformity and the 
possibility to produce them with microwaves. The only item that was addressed was the 
achieved density of the ceramic, but still the dielectric properties must be considered for 
building a capacitor. 
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