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Abstract — It is very important to predict the inside
magnetization of ferromagnetic material in the study on
deperming. Especially, the study on both ends of the
magnetization distribution with a very complex structure
necessarily is required. In this paper, inside magnetization of
isotropic ferromagnetic material after deperming process is
analyzed by using vector M-B Preisach Model and the residual
magnetization induced magnetic signal are analyzed. Also,
vector M-B model is better than scalar M-B model showed
improved results is proved by comparing the experimental
and analytical result, under the same conditions.

I. INTRODUCTION

Deperm is a process of deleting the magnetic flux inside
ferromagnetic materials by controlling the magnetic field
applied from outside. The magnetization inside
ferromagnetic materials has a self-hysteretic property,
leading to multi-branch variations. To mimic magnetic
characteristics of ferromagnetic materials, hysteresis as well
as magnetic saturation should be considered during the
analyses. Most widely utilized hysteresis analysis models
up to the present are micromagnetics model [1]-[3] and
Preisach model [4]-[8]. Micromagnetics model has its
limitation in case that it is applied to magnetization on a
macroscopic scale and accordingly Preisach modeling
technique is more suitable in this case.

In this paper, a study on the deperming of isotropic
ferromagnetic materials is conducted based on both
experiments with magnetic treatment facility (MTF), which
is a miniaturized experimental model, and numerical
analysis methods in which the static magnetic finite-
element method and Vector Preisach model are combined.
Furthermore, the discrepancy was practically negligible
between the experimental result from a practical
demagnetization process and the numerical analysis result
from the proposed Preisach model with M-B variables,
under the same conditions.

II. RESULTS AND DISCUSSION

The analysis result based on the proposed M-B variable
method is compared with the experimental result based on
the magnetic treatment facility (MTF) which is displayed in
Fig. 1. The measurement model and the analysis model
used are shown in Fig. 2 with some dimensions. The
material for the demagnetization material is SM45C and the
deperm protocol is a current with a 4 [A] maximum value,
606 [turns] of coil, and a total of 12 shots, which is plotted
in Fig. 3.
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Fig. 1 Lab MTF System. (a) side view. (b) front view.
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Fig. 2 Analysis and measurement model.
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Fig. 4. Sensing system for deperm trget(dotted line is ssor line).
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Fig. 5 Comparison scalar results with measurement. (a) Bx component. (b)

Bz component.
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Fig. 6 Comparison vector results with measurement. (a) Bx component. (b)

Bz component.

(b)

To compare the result from the proposed analysis
method and that from the experiment, we made use of a
fluxgate sensor installed 160 [mm] apart from the deperm
target, as shown in Fig. 4, and measured the magnetic field
while moving the deperm target.

The scalar results are plotted in Fig. 5. Fig. 5(a) shows
the Bx component and Fig. 5(b) shows the By component.
The disagreement between the result of the scalar analysis
method and that of the measurement is 0.2~1 [pT], which
validates the feasibility of the proposed method. But, the
resulting value is somewhat different as shown in fig. 5.
The vector results are plotted in Fig. 6. Fig. 6(a) shows the
Bx component and Fig. 6(b) shows the By component. The
disagreement between the result of the vector analysis
method and that of the measurement is 0.1~0.2 [uT], which
validates the feasibility of the proposed method. In
summary, vector analysis seems more accurate results from
comparison of the analytical results and the experimental
results.

III. CONCLUSION

In this paper, the deperming process is investigated by
means of the proposed Preisach modeling technique. In
addition, vector M-B model is better than scalar M-B model
showed improved results is proved by comparing the
experimental and analytical result, under the same
conditions. The experimental deperming model and the
analyzed result agree well. In the next study, research on
the deperming of isotropic ferromagnetic material by
changing the deperm protocol will proceed using vector M-
B Preisach model.
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