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Smoothing Convolutions and Applications in Postprocessing of Finite
Element Analysis of Magnetic Field
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Beijing 102206 China)

Abstract In magnetic field computations with linear triangular elements, piecewise constant
magnetic flux densities are obtained, which are unequal over two adjacent elements. In order to
compute magnetic force densities inside iron and along boundary of different media, derivatives of
magnetic energy and permeability are needed. A convolution method is used to obtain smoothly
distributed flux densities. Fundamental formulas for smoothing via convolutions are firstly derived,
then a comparison between results of convolution by different kernel functions is made and a method
to find kernel functions with required smoothness is given, lastly an application of the convolution
method to compute magnetic force density inside iron is illustrated.
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