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Fig.1 System simulation circuit diagram
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Tab.1 Core model parameters

+ Fmax (7)
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Fig.2 3D models of square ring core’ s overlapping area

o
(=}
T

@ /T

o
wn

=1
T

0 2000 4000 6000 8000
3% BB /(A/m)

K3 Bomgifbihz

Fig.3 Magnetization curve of core
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Fig.4 Magnetostrictive curves of core
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Fig.5 Excitation current waveforms under

different working conditions
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Fig.6  Magnetic flux distribution under different

working conditions
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Fig.7 Displacement distribution in the overlap area
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Fig.8 Comparison of electromagnetic stress and

magnetostrictive stress under dc bias
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Fig.9 Distribution of core stress and displacement

under normal working conditions
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Fig.10  Distribution of core stress and displacement
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Time domain waveforms of vibration displacement
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Fig.12  Frequency domain waveform of

vibration displacement
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Fig.13  Experimental circuit diagram and field diagram
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Fig.15 Calculation and experiment comparison of point

A vibration of core under different working conditions
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Electromagnetic vibration analysis of transformer core overlap
area under dc bias field
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Tianjin Polytechnic University, Tianjin 300387, China)

Abstract; The magnetostrictive property of the silicon steel sheet is the main cause of transformer vibration. At the
same time, the effect of electromagnetic force at the overlap area will also affect the core vibration. In addition, dc
bias aggravates the vibration of the transformer core. The vibration in the core overlap area considering the influence
of dc bias is studied in this paper. A three-dimensional simulation model of a custom-made square ring core contai-
ning gaps was firstly established. The stress and displacement distribution at different moments were obtained, and
also the core vibration caused by magnetostrictive force and eletromagnetic force was analyzed. Finally, the vibration
experimental under dc bias was carried out and the experimental results showed that the simulation results were cor-
rect. It is showed that a three-dimensional simulation model including the gap of the overlap area is necessary in or-
der to analyze the vibration of the overlap area and the influence of electromagnetic force on the core vibration
should also be considered. The study also shows that the excitation current is distorted and periodic distribution is
asymmetric by dc bias, as a result of which the vibration of transformer core overlap area increases.

Key words: dc bias;core vibration ; magnetostriction ; electromagnetic force ;overlap area





