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MEASUREMENT OF DIELECTRIC PERMITTIVITY USING 

COAXIAL CHAMBERS AND ELECTROMAGNETIC-

MODELING SOFTWARE 
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V. B. Pavlovic5 

1Institute of Technical Sciences of the Serbian Academy of Sciences and Arts, Knez Mihailova 35/IV, 11000 
Belgrade, Serbia 

2University of Belgrade – School of Electrical Engineering, Bulevar Kralja Aleksandra 73, 11120 Belgrade, 
Serbia 

3Materials Science and Engineering, Missouri University of Science and Technology, Rolla, MO 65409, USA 

4Serbian Academy of Sciences and Arts, Knez Mihailova 35/IV, 11000 Belgrade, Serbia 

5University of Belgrade – Faculty of Agriculture, Nemanjina 6, 11080 Belgrade – Zemun, Serbia 

*Corresponding author e-mail: nina.obradovic@itn.sanu.ac.rs 

Abstract 

Our research group has developed a method for measurement of complex relative permittivity of various 
dielectric materials in the frequency range from around 1 kHz up to several GHz. Material samples have 
preferably a disk shape. The thicknesses of the samples can be in a wide range, from about 10 μm (thick films) 
up to several mm. We have designed and manufactured a set of coaxial chambers, which we use as test 
fixtures. We have also developed two numerical-simulation programs for the electromagnetic analysis of 
bodies with rotational symmetry. One program is suitable for the low-frequency analysis. It is based on an 
electrostatic approach. The other program is based on an electrodynamic approach and it is tailored for 
microwave frequencies. In measurements, we use impedance meters and network analyzers to obtain the 
input impedance of a chamber with a sample. Thereafter, we implement our software for the electromagnetic 
modeling to extract the relative permittivity of the measured sample. As examples of verification of our method, 
we present here results for the relative permittivities of two sets of samples whose sizes are on the extreme 
limits of the method. The first set comprises poly (vinylidene fluoride) and mechanically activated ZnO 
nanoparticle composite films, whose relative permittivities are around 1.8. The second set comprises large, 
high-density samples of spinel (aluminum magnesium oxide) ceramics, sintered under various conditions. The 
measured relative permittivities of these samples are around 7.5. In all cases, good agreement with other 
available data has been obtained. 
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