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Finite Element Analysis of Magnetic Field in Transformer Core Coupled With
Improved Vector Hysteresis Model and Its Experimental Verification
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ABSTRACT: In order to improve the computation accuracy of
magnetic characteristic for transformers and electric machines,
an improved vector magnetic hysteresis model was proposed
based on classical Chua-type model with the direct description
of the mathematical relation between the magnetic field
intensity H and magnetic flux density B. In this model, the
parameters was derived from the measured data of magnetic
property employing the 2-D single steel sheet measuring
apparatus. The mathematical formular of proposed model
taking the angle between the rolling direction and x-axis into
account was described. The finite element (FE) formulation
coupled with the proposed model was derived, and the
convergence of FE computation was discussed. By comparing
the numerical results of magnetic field with experimental ones in
the single transformer core model, the effectiveness of the
proposed magnetic model and FE formulation was investigated.
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Fig.1 Comparison between computation results and
measured ones of magnetic field intensity
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Fig. 3 Flowchart of nonlinear and time-step
finite element computation
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Fig. 8 Comparison of magnetic flux density between the
numerical results and measured ones at measuring points
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