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Fig.2  Flowchart of proposed method
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Loss calculation of ferromagnetic material based on Preisach hysteresis
model by using finite-element method in time domain

SONG Jin-wei, LI Lin, LIU Ren
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School of Electrical and Electronic Engineering, North China Electric Power University,

Beijing 102206, China)

Abstract: Based on the loss separation theory, the loss of ferromagnetic materials can be decomposed into hystere-
sis loss, eddy current loss and excess loss. To calculate the high frequency loss of the silicon steel magnetic rings,
we propose a novel method to consider the influence of hysteresis characteristic and skin effect of the ferromagnetic
material on its eddy current loss. The method couples the Preisach hysteresis model with finite element equations in
time domain, which is based on the vector magnetic potential A, and uses the fixed-point technology which has
good simplicity and robustness. The differential reluctivity is introduced to speed up the convergence of the solutions
of finite element equations. At the same time, to overcome the difficulty to extract the statistical parameters of ex-
cess loss, a rational function is proposed to fit the statistical parameter extracted from the experimental measure-
ments. Finally, the simulation results are compared with the experimental measurements, and the results show that
the maximum error of the proposed algorithm is less than 10%.

Key words: hysteresis model; finite element method ; fixed-point technology; hysteresis loss; eddy current loss;

residual loss



