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Comparison and theoretical verification of mutual inductance
coefficient measurement methods under different medium
filling
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Abstract

The mutual inductance coefficient, a pivotal parameter in electromagnetic induction theory, directly determines the performance
evaluation of devices such as inductors, transformers, and sensors. This study focuses on mutual inductance measurement under
different dielectric filling conditions, systematically comparing the measurement principles, experimental setups, and results obtained
through bridge method, resonance method, and numerical inversion method. Through experimental verification in air, oil-filled, and
composite dielectric environments, it was found that dielectric constants and magnetic permeability significantly influence mutual
inductance values. Theoretical analysis combined with electromagnetic field distribution models demonstrates the consistency
between measured data and computational results, proving the predictability and regularity of mutual inductance variations in multi-
medium environments. The findings provide theoretical foundations and experimental references for precise measurement and
optimized design of electromagnetic coupling systems, offering practical guidance for energy transmission, sensor detection, and
electromagnetic compatibility applications.
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