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Fundamental Study of Contactless Power Suppliers
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Contactless power supplier is composed of a transformer having the distinct primal and secondary coils

separated by air gap. Because of the electromagnetic compatibility problem, it is essential to keep the

leakage magnetic fields around the contactless power supplier as low as possible.

This paper carries out the wavelets multi-resolution analysis to the magnetic field distributions around

contact less power supplier. As a result, we have succeeded in obtaining one of the core shape designing

policies by observing the wavelets spectra of measured magnetic field vectors distributions. Furthermore, it

is revealed that a tested trial transformer gives nearly 80 percent power transmission efficiency even though

the primary and secondary coils are separated by 10mm air gap.
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Fig.1 U shape ferrite core transformer

Fig.2  Flat shape ferrite core transformer
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Fig.3 Magnetic field vector distribution around the U shape
ferrite core transformer

Fig.4 Magnetic field vector distribution around the flat shape
ferrite core transformer
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Fig.5 Wavelet spectra of the transformer employing
U shape cores



Fig.6 Wavelet spectra of the transformer employing
flat shape cores
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Fig.7 The wavelet multi-resolution analysis results of the
transformer employing U shape cores
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Fig.8 The wavelet multi-resolution analysis results of the

transformer employing flat shape cores
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Fig.9 FEM modeled transformer employing flat shape cores

4.0 v/

3.0 ~ ‘ / ~

-~ \ { —

1.0 — — ||

X cm
5 2.5 0 2.5 5

Fig.10  Computed magnetic field vectors distribution around
the flat shape ferrite core transformer
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Fig.11 Wavelet spectra of the FEM modeled transformer
employing flat shape cores
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(c) LEVEL 3
Fig.12 The wavelet multi-resolution analysis results of the
FEM modeled transformer employing flat shape cores
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Fig.13 Circuit model of transformer
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Table 1.  Coupling factor of the transformer employing
U shape cores (frequency: 30[kHz])

Gap[mm]| O 1 3 5 7 10

La[puH] | 1180.6 | 108.6 | 90.9 870 | 845 | 821

Lo[uH] | 1187.1 | 108.8 | 92.1 87.0 84.4 82.1

Ls[uH] | 4012.1 | 332.4 | 2343 | 211.8 | 195.7 | 186.6

Lo[uH] | 129.9 | 132.2 | 135.8 | 138.3 | 140.8 | 1445

K 0.82 0.46 0.27 0.21 0.16 | 0.13

Table 2. Coupling factor of the transformer employing
flat shape cores (frequency: 30[kHz])

Gap[mm]| O 1 3 5 7 10

LifuH] | 578.6 | 348.2 | 231.1 | 181.6 | 169.9 | 1339

Lo[uH] | 572.7 | 348.1 | 229.4 | 181.0 | 168.3 | 133.3

Ls[uH] | 2297.4 | 1358.2 | 881.8 | 669.4 | 617.6 | 450.8

Lo[pH] | 169 | 26.1 | 414 | 560 | 61.1 | 843

K 0.99 096 | 091 | 0.84 | 0.82 | 0.69
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Table 3. Efficiency of power conversion (R: 1[Q])

C[uF] AT W] | ) W] A (]
20.00 1.97 1.48 75.00
39.98 2.20 1.76 79.88
59.87 2.29 1.61 70.20
79.45 3.28 1.82 55.41
99.03 2.93 171 58.36

Table 4. Efficiency of power conversion (R: 10[€])

CluF] AJ3 WL | D WD s (%)
20.00 3.88 1.16 29.97
39.98 2.86 0.97 33.74
59.87 3.29 0.81 24.46
79.45 3.75 0.68 18.09
99.03 4.07 0.47 11.61
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Fig.17 Magnetic field vector distribution under 1Q loaded
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Fig.18 Magnetic field vector distribution at resonant state
under 1Q loaded
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Fig.19 The wavelet multi-resolution analysis results
under 1Q loaded



(c) LEVEL 3
Fig.20 The wavelet multi-resolution analysis results

at resonant state under 1Q loaded
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APROPOSAL OF THE NEW RESONANCE TYPE EDDY CURRENT SENSOR
AND ITS CHARACTERISTICS

A e
Takafumi HOSOHARA
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ECT (eddy current testing) is extensively used to inspect such as elevator, airplane and nuclear electric

power plant without any destructions.

This paper proposes a new resonance type ECT sensor system which makes it possible to detect the

defect in the metallic plates with higher reliability compared with those of conventional resonance type

one. Operating principle of this system is based on essential nature of a parallel resonant electrical circuit.
Maximizing the capacitance between the two parallel coils makes it possible to enhance the sensibility

of the resonance type ECT sensor because of high Q value. As a result, we have succeeded in detecting the

defects of plane metallic materials practically used in the nuclear plants, even though the conventional

resonant type ECT sensor could not detect such ones.

Key Words : ECT sensor, parallel resonant electrical circuit, resonance connection
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Research on Dynamic Magnetic Domain Walls Movement by Bitter Method
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This paper visualizes the magnetic wall dynamics of ferromagnetic materials when impressing the perpendicular and
longitudinal alternating magnetic fields to the specimens and extracts the 1/f fluctuating frequency characteristics. As a result,

it is extracted a difference between the perpendicularly and longitudinally directed magnetization characteristics.
Key Words: Ferromagnetic materials, Magnetic wall dynamics, 1/f fluctuating frequency, Iron loss, Bitter method
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(c)Permalloy45%. (d)Nickel.
Fig.2 Sample flame images of dynamic magnetic domain
walls.
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Fig.5 Flame images of magnetic domain walls at each of
the positions M, @, @, @ and ®.

(b) Non-Oriented Silicon Sample: Grain Oriented Silicon Steel.
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Fig.3 B-H Loops of the tested magnetic materials.
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Fig.6 Flame images of magnetic domain walls at each of

the positions M, @, @, @ and ®.

Fig.4 Experimental Devices. Sample: Non-Oriented Silicon Steel.



(e) Point ®.

(d) Point @.
Fig.7 Flame images of magnetic domain walls at each of
the positions D, @, @, @ and ®.

Sample: Permalloy45%.
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Fig.8 Typical Fourier power spectrum.
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Fig.9 Extracted 1/f frequency fluctuations from the
non-oriented silicon steel.

D, 2,3, @ and ® refer to the sampled points.
White point denotes 1/f frequency pixel.
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Table 1 1/f frequency fluctuation characteristic of the grain
oriented silicon steel.
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Table 2. 1/f frequency fluctuation characteristic of the
non-oriented silicon steel.

The Point.

Extraction Rate.

5,65%

3.34%

10.82%

4.84%

O® e

10.23%

Fig.11 Extracted 1/f frequency fluctuations from the

Table 3. 1/f Frequency fluctuation characteristic of the
Fig.10 Extracted 1/f frequency fluctuations from the permalloy45%.
non-oriented silicon steel. The Point. Extraction Rate.
D, 2,3, @ and ® refer to the sampled points. Q) 5.40%
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Fig.13 Flame images of dynamic magnetic domain walls at
each of the positions: @ and @ in Fig.12.
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Fig.15 Magnetization characteristics of soft iron evaluated
from the entire pixel values in each of the flame images.
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Frequency Fluctuation Analysis of the Barkhausen Signal and Its Application
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Ferromagnetic materials are widely used for a lot of artificial products such as cars, trains, ships and so on.

Because of its mechanical property, iron steel is most popular in use for the frame materials. Nondestructive

testing of iron steel is an extremely important way to maintain their mechanical reliability. As is well known fact

that Barkhausen signal emitted from only the ferromagnetic materials having magnetic domain structures. And

also, this signal changes its property depending upon their past mechanical as well as radioactive stress histories.

In the present paper, we have applied the frequency fluctuation analysis method to the Barkhausen signals

emitted from the steels and its composite materials to detect the mechanical stress difference among them.

Surprisingly, it has been succeeded in clarifying that apply the frequency fluctuation analysis to the Barkhausen

signal makes it possible to detect the mechanical stress difference. This fact has been confirmed by applying our

method to the 30 test ferromagnetic materials. Further, environmental noise problem essentially accompanying

the Barkhausen signal measurements has been taken into account by the frequency fluctuation analysis.
Key Words : Barkhausen phenomenon, 1/f Fluctuation, Signal cognition
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