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Analysis of Local Magnetic Properties and Acoustic Noise
in Three-Phase Stacked Transformer Core Model
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Methods of local measurement and analysis of magnetic properties and vibration and noise levels in a three-phase
stacked transformer core were developed and applied to the evaluation of the influence of core structure and material on
these properties. Inhomogeneous distribution of local flux density arising from rotating flux and circulation flux in the
vicinity of core joining parts and local iron loss distribution caused by them were quantitatively clarified. The building fac-
tor at 1.7T, 50 Hz was evaluated by using a T-joint simulation model measurement and magnetic field analysis using an
integral element method. It was 1.2 by the former method and 1.4 by the latter, both in good agreement with practical val-
ues. Local vibration and noise level in the same core were measured, and the influence of core structure and material on

the distribution of vibration and noise in the vicinity of core joining parts was clarified.
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Fig. 1 Structure of model three-phase stacked
transformer cores
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(b) Step-lap joint

Table 1 Specifications of model three-phase stacked transformer cores

Joint geometry Alternate lap Step-lap
Number of steps 2 6
Shift length 10 mm 2mm X 5
Number of laminations/unit lap 2
Total number of laminations 144
Total core weight ca. 100kg
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Fig. 2 Principle of local iron loss measurement using needle
probes and a Hall probe
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Fig. 3 Example of measured 2-dimensional iron loss distribution
in stacked core using 23NewRGH
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Fig. 4 Change in iron loss distribution in stacked core with exci-

tation flux density
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(b) After PJ irradiation

Fig. 5 Change in iron loss distribution in stacked core by
plasma-jet irradiation (The dotted triangle shows the
plasma-jet irradiated area)
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Fig. 7 Distribution of flux density loci measured in the T-joint
simulation model

Fig. 8 Estimated rotation iron loss distribution in the T-joint part
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Fig. 9 Measure distortion in local flux density waveform in the V leg

Distortion

Fig. 10 Distribution of distortion factor in local flux density
waveform measured in the V leg
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Fig. 12 Loci of rotational flux density around T-oint part of 3-phase stacked core
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Fig. 11 Mesh structure of analysis model for stacked 3-phase
transformer core
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Fig. 13 Flux density waveforms around T-joint part
of 3-phase stacked core
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Fig. 16 Distribution of normal vibration acceleration level mea-

sured in the surface of a 3-phase stacked core using
0.30 mm thick material
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