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PE L iRt
Yuiki Nishiyama
FA& EERIE

EBRFERFBET VA 2 TFNER Y AT L7 Y1 B KE LR

This paper concerns with the optimization problems in the frequency fluctuation characteristics analysis of

the signals emitted from the geomagnetic by earthquake. To work out an excellent forecast system on

earthquakes, we apply our 1st order frequency fluctuation analysis along with k-mean method to the

geomagnetic field signals. According to our research on a relationship between the earthquakes and

geomagnetic field signals, it has been found that both of the earthquakes and geomagnetic field signals are

tightly related each other. Application of our 1st order frequency fluctuation analysis along with k-mean method

makes it possible to clarify this fact in a most reasonable manner.
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Fig. 1  Basic line of frequency fluctuation
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Fig.2  Geomagnetic decomposition element
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ATrial on Full Frequency Analysis by Quasi-Analytical Approach
-An Analysis of The Finite Length Solenoid Inductors Exhibiting Resonance Phenomenon-
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Seamless analysis from the DC to microwave frequencies is difficult task but essential to modern

sub-micron integrated devices from the viewpoint of electromagnetic compatibility, in particular ELF and SAR

problems to the human body.

In this paper, we propose a new quasi-analytical approach taking the displacement current into account, for

the full frequency analysis. Target conductive region can be subdivided into small cylindrical conductors

having a simple geometrical shape. Because of the simple geometrical shape, it is possible to calculate an each

of the resistances, inductances and capacitances of the subdivided conductors. This leads an equivalent circuit

of the devices. Solving this equivalent circuit makes it possible to compute the electromagnetic field

distributions exhibiting resonance phenomena.

This paper applies our quasi-analytical approach to a simple finite length solenoid inductor. As a result, full

wave solution reflecting on the practical frequency characteristics of the solenoid inductor could be obtained.

Key Words : full wave analysis, quasi-analytical approach, finite length solenoid inductor
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A study of Flat oo Coil Eddy Current Sensor

HHIZA AT
Kouki MARUYAMA
EHE Rk

TRBR AR B TR e R R SR Lo s i R R

This paper concern with development and improvement of the new ECT sensor. Previously, we have
succeeded in developing the o coil. The <« coil has high sensitivity, but this sensor could not directly
apply to the curved surface target because of the « coil’s geometrical structure.

Therefore, we have worked out a flat o coil which exhibits a high sensitivity and enable to inspect
not only to the curved surface but also to the flat surface specimens because of its high shape flexibility.

3D FEM have been carried to show the usefulness of the flat c coil. The experimented results have
verified the validity of the numerical simulations. Thus, we have confirmed the versatile capability of
the flat o coil.

Key Words : Eddy current testing, Non-destructive testing, Flat type
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Fig.1 Structure of the conventional o coil.
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Fig.2 Magnetic flux density distribution
by conventional o coil
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Table.1 Various constants of the conventional o coil.

(a) Exciting coil

Coil outer diameter 21.0mm

Coil inner diameter 17.0mm

Coil length 8.0mm

Number of turn 20

Input voltage(peak) v

Frequency 256kHz
(b) Sensing coil

1.4mmx2.4mm
1.0mmx2.0mm

Coil outer diameter
Coil inner diameter

Coil length 6mm
Number of turn 100
AXis core MnZn/ferrite

(permiability:3000)
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(a) No defect.

(b) 0 degree defect.

) 45 degree defect.

(d) 90 degree defect.
Fig.3 Eddy current distribution on the target.

(c) 45 degree defect.
Fig.4 Magnetic flux intensity distribution in the ferrite core.

(d) 90 degree defect.
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Fig.5 Induced voltages by conventional o coil.
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Fig.6 Structure of the flat type oo coil.
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Fig.7 Magnetic flux density distribution

by flat type o coil.

Table.2 Various constants of the flat type « coil.

(a) Exciting coil

Coil outer diameter 21.0mm
Coil inner diameter 3.0mm
Coil length 0.4mm
Number of turn 20
Input voltage(peak) 1v
Frequency 256kHz

(b) Sensing coil
Coil outer diameter
Coil inner diameter

1.4mmx2.4mm
1.0mmx2.0mm

Coil length 6mm
Number of turn 100
AXis core MnZn/ferrite

(permiability:3000)
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(a) Conventional oo coil.
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(b) Flat type o coil.
Fig.8 Eddy current distribution.
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Fig.9 Induced voltage by flat type o coil.
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Fig.10 Comparison of the induced voltages.
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Fig.11 Target piece (copper plate).

(b) Flat type o coil.

Fig.12 Prototype of « coils.

Table.3 Various constants of <o coils.

(a) Conventional oo coil’s exciting coil

Coil outer diameter 21.0mm
Coil inner diameter 17.0mm
Coil length 8.0mm
Number of turn 20
Input voltage(peak) v
Frequency 256kHz
(b) Flat type o coil’s exciting coil
Coil outer diameter 22.0mm
Coil inner diameter 3.0mm
Coil length 0.4mm
Number of turn 20
Input voltage(peak) v
Frequency 256kHz
(b) Sensing coil

Coil outer diameter
Coil inner diameter

1.4mmx2.4mm
1.0mmx2.0mm

Coil length 6mm
Number of turn 100
AXis core MnZn/ferrite

(permiability:3000)
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Fig.13 Schematic diagram of the flat surface searching.
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(b) Flat type o coil.
Fig.15 Experimented results for a flat surface searching.
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RESEARCH ON THE STRESS EFFECTS TO THE MAGNETIZATION CHARACTERISTICS OF
FERROMAGNETIC MATERIALS
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Since the parameters of the domain based magnetization model are extremely sensitive to the various

physical conditions such as temperature, mechanical stress and so on, this paper tries to evaluates the stress
effect to the magnetization characteristics of ferromagnetic materials in order to apply the nondestructive

reliability diagnosis of the metallic structures.

A key idea of this paper is based on the following facts that the parameters identification of a domain based

magnetization model has been successfully carried out by a harmonic balance approach.
As a result, it is found that the stress effect to one of the parameters expressing hysteretic property has

been clearly deflected its values depending on the externally applied stresses.

Key Words : Harmonic balance, Hysteretic property, Orthogonal property, Domain based model
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DERIVATION OF AMAGNETIZATION MODEL BY FOURIER SERIES
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This present paper proposes one of the phenomenological magnetization model which is capable of

representing the saturation as well as hysteretic magnetizing properties. The parameters of the phenomenological

model are obtained by means of the orthogonal property of the Fourier series. The phenomenological model

derived by Fourier series is composed of the two independent parameters. One is corresponding to a permeability

of the ferromagnetic materials and the other is representing the hysteresis property. Furthermore, we evaluate the

stress influence in terms the higher harmonic hysteresis loops.

Key Words :Hysteresis loop; Fourier series, Orthogonal function , Ferromagnetism , Phenomenological

modeling
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