
17th International Conference on Microwave and High Frequency Heating 
AMPERE 2019, Valencia, Spain, September 9-12, 2019 

1 

 

 

 

MICROWAVE DIELECTRIC PROPERTIES OF OPEN-CELL SOLID FOAMS 

BASED ON SILICON CARBIDE CERAMICS 

 
Jesus Nain Camacho Hernandez1,*, Sergey Sodatov2, Guido Link2, Alexander Füssel3, Uwe 

Hampel1 

 
1  Helmholtz-Zentrum Dresden-Rossendorf, Institute of Fluid Dynamics, Bautzner Landstr. 

400, 01328 Dresden, Germany 
2  Karlsruhe Insititue of Technology, Insititute for Pulsed Power and Microwave 

Technology (IHM), Eggenstein Leopoldshafen, 76344, Germany 
3  Fraunhofer-Institut für Keramische Technologien und Systeme IKTS, Winterbergstraße 

28, 01277 Dresden, Germany 
* j.hernandez@hzdr.de, jesus.hernandez@partner.kit.edu 
 

Keywords: microwave, complex permittivity, SiC, open-cell solid foams 
 
Open-cell porous materials are abundant in industrial applications and are used for example 
as heat exchangers, thermal insulators, reaction catalysts, flow stabilizers, mass transfer 
enhancers, solar radiation absorbers and electrical heaters, etc. [1]. In recent years, the 
interest in solid foams based on silicon carbide “SiC” has regained popularity. 
Nevertheless, when applied to microwave applications there is a lack of reported 
properties. The key indicator of how a material interacts and is heated with microwaves is 
the “permittivity”, which is best described in a complex form. The aim of this work is to 
improve the database of complex permittivity of open-cell solid foams based on silicon 
carbide, which was determined using the cavity perturbation method [2]. Temperature 
dependent measurements of permittivity were performed in the range of 30 °C to 190 °C 
for three different foam materials, i.e. silicon infiltrated silicon carbide (SiSiC), 
pressureless sintered silicon carbide (SSiC) and silicate-bounded silicon carbide (SBSiC), 
with porosities in the range of 86.9 % to 96.5 % and pore size of 30 ppi (pore per inch), 45 
ppi and 60 ppi.  
 
As a result, a model based on mixture rules was developed that well predicts the 
permittivity as a function of porosity. 
 

References 
1. S. Gianella, D. Gaia, and A. Ortona, “High Temperature Applications of Si-SiC 

Cellular Ceramics,” Adv. Eng. Mater. vol. 14, no. 12, pp., 2012, 1074–1081. 
    2. S. Soldatov, T. Kayser, G. Link, T. Seitz, S. Layer, and J. Jelonnek, Microwave 

cavity perturbation technique for high-temperature dielectric measurements,  IEEE 

MTT-S International Microwave Symposium digest. 2013. 


