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���������	 In this work a single mode resonant microwave cavity (2.45 GHz) is loaded with spherical 

particles. A weakly coupled Electromagnetic+Thermal (EM+thermal) solver is used iteratively to 

determine how the microscopic geometry (local curvatures between the particles, grain size and neck 

size) modifies the electromagnetic field, and in turn the thermal field in the particles and also to quantify 

the microwave effect for an experimental process. The modelling is performed with the conformal Finite 

Element (FE) solver COMSOL Multiphysics. �

Moreover, this paper will show that the electric field norm increases for 1 spherical particle of ceria with 

different sizes and consequently the temperature increases. In addition, the electric field and heating 

behavior has been studied in the case of three particles with different neck sizes. Finally, the effect of the 

configuration versus the E field direction has been studied for three particles and has a significant result. 
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The microwave technology is one of 

the candidates to improve the sintering of 

materials produced by powder technology. It 

enables a rapid, selective and volumetric 

heating of the green bodies that can be 

beneficial to the mechanical and physical 

properties of the final sintered parts [1, 2]. 

Despite numerous efforts it remains unclear 

today how the local electromagnetic and 

thermal field gradients can influence the 

mass transfer mechanisms involved during 

sintering such as grain boundary diffusion 

and surface diffusion. Hao et al [3] suggest 

in their work about the microwave heating 

effect a model that includes the reduction in 

the formation energy of vacancy at the neck 

surface. Rybakov et al [4, 5] suggest a 

model to explain the nonthermal effect by a 

ponderomotive force which combines the 

diffusion mechanism and the 

electromigration fluxes of vacancies. On the 

other hand, Johnson shows in his work [6] 

that for grains diameters below 3 µm, the 

grain boundary diffusion predominates over 

volume diffusion for all sintering stages. In 

addition, Olevsky et al [7] conclude in their 

work that a considerable free surface 

electromigration appears during microwave 

sintering in a polarized electromagnetic 

field. 

Though microwave technology can be used 

for the selective and rapid heating of many 

different classes of materials, sintering of 

ceramics is one of the largest potential for 

high temperature microwave applications 

[8].  

Cerium dioxide (Ceria or CeO2) ceramic 

material find important uses, such as UV 
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