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Error analysis of electrode edge effect in dielectric measurement of
insulating films
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(1. Department of Electrical Engineering, Tongji University, Shanghai 201804, China; 2. State Key Laboratory

of Electrical Insulation and Power Equipment, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Contact method and non-contact method are two commonly used methods to measure relative dielectric constant
of polymer films, and the electrode edge effect is one of the unavoidable errors in the measurement process. However, the
error caused by the electrode edge effect is difficult to quantify. In order to solve this problem, COMSOL simulation
software was used to model and simulate the three-electrode structure, and the errors caused by the electrode edge effect in
the contact method and the variable capacitance method of non-contact method were obtained and compared respectively.
The results show that the electrode edge effect of the variable capacitance method is much greater than that of the contact
method. Taking the edge effect less than 0.50% as the standard, when the film thickness is less than 40 pum, the electrode

edge effect of the contact method can be ignored, while for the variable capacitance method, only the film thickness is less
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than 30 um, the electrode edge effect can only be ignored.

Key words: relative dielectric constant; polymer film; electrode edge effect; three-electrode method
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Fig.1 Schematic diagram of the three-electrode structure
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Fig.2 Variable capacitance method measurement procedure
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Fig.3 Schematic diagram of electric field at electrode edge
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Fig.5 Simulation results of electric field distribution
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