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A Study on the Magnetic Fluid driven by Electromagnetic Force
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Numerical analysis is conducted on the deformation of free surface of magnetic fluid. Steady
magnetic fields are induced by a circular current loop. Governing equations of magnetic fields
are solved by using the concept of vector potential. The free surface of magnetic fluid is
formed by the balance of surface force, gravity, pressure difference, magnetic normal pressure
and magnetic body force. The deformations of free surface of magnetic fluid are qualitatively
clarified. And, the patterns of steady non-uniform magnetic fields induced by a circular current
loop are quantitatively presented. The shape of free ‘surface attained by the polar fluid
approach is rougher and higher than that attained by the quasi-steady approach.
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Fig. 3. Vector Plot of Magnetic Flux
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