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( Empirical Characterization of an Air-cored Induction Coil Sensor using
Constructional Parameters )
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Abstract

This paper presents empirical equations indicating the high frequency performance characteristics of air-cored induction
coil sensors with their constructional parameters. An air-cored induction coil sensor is widely used due to good linearity
at low frequency ranges but the sensor has weakness of relatively low sensitivity to the magnetic field, At high frequency
ranges, the sensitivity can be dramatically increased, largely depending on the frequency of the injected field, and this
property can be a great asset to some electromagnetic inspections, since they utilize the interrogating current with a fixed
frequency. The application of this property of the coil sensor requires the estimation of its high frequency performance.
We made experiments on the frequency responses of the coil sensors under diverse constructional conditions and, on the
basis of the experimental results, the high frequency performance, such as the resonant frequency and the sensitivity at
the frequency, was estimated, as a function of the constructional parameters of the coil sensor. The good agreements
between experimental and estimated data were reported.
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Fig. 2. Frequency response of an air-cored induction
coil sensor.
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