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This study introduces a pragmatic technique for fault diagnosis and condition monitoring of magnetic cores. The developed
technique is based on calculating and interpreting frequency spectrum of the magnetic field strength. Experimental works
were undertaken on Epstein size laminations, and an in-depth analysis on the frequency spectrum of magnetic field strength
were undertaken. This method can successfully raise fault diagnosis accuracy and enhance the detectability of weak fault

signatures in magnetic cores.
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1. Introduction

Magnetic cores of electromagnetic devices can be subjected
to variety of faults known as Interlaminar Faults (ILFs) or core
faults [1]. ILFs make a direct impact on the magnetising
process of magnetic cores. Therefore, accurate measurement
and analysis of magnetic behaviour of electromagnetic devices
can provide a reliable tool for fault diagnosis of magnetic cores.
Accordingly, the overall magnetic field of a magnetic core
subjected to ILF can be expressed as [2]:

H() = ths(B) + den(t) + Hadd(t) (1)
where H, 4,4 (t) is additional field resulting from the ILFs.

On this basis, experimental measurements were undertaken
on standard Epstein size laminations of 0.3 mm thick CGO 3 %
SiFe. Stacks of four laminations were assembled as: Stack #1,
with no fault, Stack #2, with minor fault at one point, Stack #3,
with minor faults at three points, and Stack 4 with fault
throughout the laminations [3]. A standard SST was used to
magnetise the test samples at a magnetising frequency of 50 Hz
and peak induction of 1.7 T.

2. Results and discussion

Overall magnetic field strength of the test samples was
initially acquired, and their frequency spectrum was calculated
using FFT function of OriginPro 2021b; the results are shown
in Figure 1. This study indicates that ILFs suppress certain
higher frequency components of the magnetic field, while
significantly increase the fundamental component. Therefore,
it might not be easy to monitor quality of magnetic cores using
the frequency spectrum of the overall magnetic field.

Frequency spectra of the additional magnetic field produced
by the ILFs in Stacks #2 to #4 was then examined. Using the
magnetic field strength of Stack #1 as a baseline, the additional
magnetic fields of the other test samples were determined, and
their frequency spectra were computed; the results are shown
in Figures 2-a and 2-b, respectively. The effects of ILFs on the
frequency spectrum of the additional magnetic field are clearly
seen in Figure 2-b. As a result, analysing the frequency
spectrum of the additional magnetic field can serve as a
diagnostic tool for assessing and classifying core faults, as well
as for effective condition monitoring of magnetic cores.
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Figure 1: Frequency spectra of overall magnetic field of the test samples
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Figure 2: (a) additional fields of the test samples, (b) frequency spectra
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