O R BRAENC & 2R D ERME DO U

PR amE—" REERY ZARR™

Improvement of the Linearity of an Eddy Current
Speedometer by Controlling the Eddy Current

Akio TANAKA " Kouichi ISHIDA™?,
Nobuo TAKEHIRA “ and Toshikatu MIKI

Abstract
The eddy current method is known for measuring, without contacting the object, the speed of a sheet conductor
moving at a high speed. The eddy current speedometer consists of an exciting coil and detecting coils in difference
connection. If a commercial power source can be used as the exciting oscillator, a special oscillator will no longer be
needed with the structure of a speedometer being simplified.

However, if the conductor under consideration is thick and highly conductive, a good linearity cannot be obtained even
with a low exciting frequency. Therefore, a coil system having a second exciting coil has been proposed and
theoretically analyzed.

Simultaneously, its excellent linearity has been experimentally confirmed. Further, based on the examination by
mathematical calculation of the configuration of the coil system and the sheet conductor, their dimensions and materials,
a design guide for the proposed coil system has been presented. It has been shown that a second exciting coil can
control eddy current and consequently an effect can be obtained which is similar to the linearity improvement of a
negative feedback amplifier. This effect can be applied to other types of eddy current sensor.
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Fig.3 Measuring system of multi-layer coils.
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Table 1 Specifications of coils and sheet conductor.
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Fig.4 Induced voltage-speed characteristics of single and series

opposing exciting coil system
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Fig.10 Speed characteristics (o:parameter).
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