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Correction Method About Relative Permittivity Measured by
Contact-free Arrangement Based on Electric Field Finite Element
Analysis

WEI Liqiang, SU Jingang, JIA Boyan, ZHANG Peng, YI Xiaoyu
(State Grid Hebei Electric Power Research Institute, Shijiazhuang 050021, China)

Abstract: In order to improve the accuracy of relative permittivity measurement by means of non-contact method,
we built a corresponding model by electric field finite element analysis and obtained the distribution of electric
field and potential of the electrode and around. The edge effect of electrode was analyzed and its influences on the
measuring result of relative permittivity were investigated. In addition, the influence of potential factors on the
measuring error of non-contact method was analyzed, and then the factors which should be taken into consider-
ation in the correction was confirmed, which were the electrode gap distance, the ratio of sample thickness to elec-
trode gap distance, and the relative permittivity. The results show that the measuring error of relative permittivity
increases with the increase of electrode gap distance and relative permittivity of the sample, while decreases with
the increase of the ratio of sample thickness to electrode gap distance. Under the model with the electrode gap dis-
tance of 0.2—5 mm, the ratio of sample thickness to electrode gap distance of 0.5-1, the relative permittivity of 1-
20, 2 380 groups of actual and calculated values of relative permittivity are obtained, and the relative error is
-0.37%—-—-41.72%. According to the above relationship among the electrode gap distance, the ratio of sample thick-

ness to electrode gap distance, the measured value and real value of relative permittivity, the measured relative per-
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mittivity is then corrected by the 3D interpolation method and matching method. The correction method is verified

by simulation and is used to correct the measured relative permittivity of high temperature vulcanized silicone rub-

ber. The results validate the proposed method.

Key words: non-contact method; relative permittivity; electric field; finite element method; correction; interpola-

tion
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Fig.1 Schematic diagram of electrode
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Fig.2 Imaginary part of relative permittivity of HTV with

contact and contact-free methods at different frequencies
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Fig.6 Potential and electric field strength distributions of

electrode system with sample calculated by

finite element method
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Fig.7 Potential and electric field strength distributions of
electrode system without sample calculated by

finite element method
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Fig.8 Influence of electrode space distance, ratio of
sample thickness, and relative permittivity on error in the

relative permittivity
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Fig.9 Correction factor of relative permittivity at

different electrode space distances with contact-free method
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Fig.10 Correction factor of relative permittivity at

different electrode space distances and measured relative

permittivities with contact method
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Tab.1 Relative errors statistics in the evaluated relative
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permittivity before and after corrections
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