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Abstract: The hysteresis characteristics of ferromagnetic materials are temperature-dependent, thus the performance of
iron core equipment is affected by temperature. However, the existing Energetic hysteresis models can not effectively
characterize the temperature, resulting in a significant error in the loss calculation. Therefore, the influence of each pa-
rameter of the Energetic hysteresis model on the shape of hysteresis loop is firstly studied in this paper. The magnetic
properties and temperature dependence of the ferromagnetic material are analyzed. Then, based on the parameter identifi-
cation by formula method, the shape eigenvalues of hysteresis loops at different temperatures are extracted. The Curie
temperature and critical exponent coefficients are introduced, and the expressions of the shape eigenvalues with respect to
temperature are proposed. The expressions of eigenvalues are combined with the identification formulas of various model
parameters. Moreover, the model parameter identification method considering temperature characteristics is proposed and
a modified Energetic hysteresis model under variable temperature conditions is established. Finally, the hysteresis loop of
the material at various temperatures was simulated and compared with multiple sets of measured values while taking the
measurement results of the ultimate hysteresis loop of a nanocrystalline alloy as an example, which verified the consist-
ence and feasibility of the proposed model.
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Fig.12 Root-mean-square deviation of two modified models

at different temperatures
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