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[Abstract] During the actual operation of a transformer, eddy current loss and magnetic loss are inevitable. In
order to effectively reduce these losses, the iron cores of transformers currently generally adopt a lapped and
stepped lamination structure, so as to better ensure the stable and efficient operation of the transformer. This will
result in the lapping gaps of the laminations. The lapping gaps cause the uneven distribution of the magnetic flux
density in the lapping area, and the phenomenon of magnetic flux density over—saturation occurs in some local
areas. This paper takes into account the air gap existing in the lapping area, conducts reasonable modeling and
simulation calculations on the magnetic circuit of the transformer iron core, studies the situation of the magnetic
circuit of the transformer iron core, establishes the spatial coupling structure of the magnetic field distribution of
the main components such as the transformer iron core, and obtains the spatial magnetic field distribution of the
main components such as the transformer iron core through analysis. From the perspective of the
electrical—magnetic coupling field, this paper explores the efficient modeling and simulation analysis methods of
the main components inside the transformer, and conducts calculations on the distribution laws of the magnetic
flux density of the main components such as the transformer iron core under various working conditions.

[Key words] Transformer; Laminated Iron Core; Air Gap in the Lapping Area; Magnetic Circuit Modeling;
Frequency Domain Coupling Model
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