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Leakage Magnetic Field Analysis and Lead Optimization of a Three-dimensional

Wound-core Transformer Based on Finite Element Method
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Abstract: For reducting the magnetic leakage of amorphous three-dimensional wound core transformer and decreas-
ing the eddy current loss of structures, in this paper the equivalent three -dimensional model of the winding is im-
proved based on the electromagnetic finite element simulation technology of transformer. The error of leakage induc-
tance calculated by the finite element simulation and by the theoretical formula is 6%, which confirms the accuracy of
the equivalent model. The winding and lead structure are optimized, and the leakage inductance, magnetic leakage
and loss of the transformer before and after the optimization of the structure are compared. The results show that the
closure of the outermost winding can effectively reduce the leakage inductance of the transformer, and the proximity
of the lead outlet position can reduce the maximum magnetic flux density on the structures, the leakage magnetic flux
distribution and the eddy current loss on the structures.The overall eddy current loss in this paper is reduced by ap-
proximately 62.04%.
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Fig.1 Transformer three-dimensional model
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Fig. 2 Three-dimensional model of low-voltage winding
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Table 3 Leakage inductance value of transformer
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Fig.3 Magnetic induction intensity on tank cover surface
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Fig. 6 Magnetic induction intensity near the lead
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