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The Braking Torque Analysis of Eddy Current Brake with the Use of Coulomb’s
law and the Method of Image

Z IR A A T
(Kapjin Lee - Kyihwan Park)

Abstract - Since the eddy current problem usually depends on the geometry of the moving conductive sheet and the
shape of the pole projection area, there is no general method to find out its analytical solution. The analysis of the eddy
current in a rotating disk is performed in the case of time~invariant field to find its analytical solution. As a method to
solve the eddy current problem, the concept of the Coulomb charge and image method are proposed with the
consideration of the boundary condition. Firstly, the line charge is obtained from the volume charge generated in the
rotating disk and Coulomb’s law is applied. Secondly, the finite disk radius is considered by introducing an imaginary
eddy current to satisfy the boundary condition that the radial component of the eddy current is zero at the edge of the
rotating disk. Thirdly, the braking torque is calculated by applying Lorentz force law. Finally, the computed braking
torque is compared with the measured one. As a result, it can be said that the proposed model presents fairly accurate
results in a low angular velocity range although a large error is observed as the angular velocity of the disk increases.
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