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Improvement of accuracy in a high frequency magnetization process measurement and characterization of
magnetic materials
R. Onodera', T. Kuroiwa®, H. Yanagihara®, M. Kin’, H. Kura® and E. Kita'
('NIT Ibaraki College, *Univ. of Tsukuba, ’DENSO CORPORATION)
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Measurement of local magnetostriction for a thin film deposited on Si wafer
O. Mori, Y. Endo’, Y. Shimada, S. Yabukami’, R. Utsumi
(Toei Scientific Industrial co., Itd, “Tohoku University)
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Complex permeability measurement of magnetic thin film up to 30 GHz by short-circuited coaxial line
S. Takeda, H. Aoki*, S. Yamasaki**, H. Masumoto*, H. Suzuki**
(Magnontech, Ltd., *Tohoku University, **KEYCOM Corp.)
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1) S.Takeda, M. Naoe, J. Magn. Mang. Mater., 449 (2018) 530-537,
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3) H. K. Aoki, S. Takeda, S. Ohnuma, H. Masumoto, /EEE Magn. Lett. (2018), in press.
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for equivalent circuit

Fig.2 Schematic configuration of static magnetic field

Fig.1 Cross-sectional view of short-circuited coaxial and RF magnetic field in the toroidal sample.

line loading a toroidal thin film.
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Fig.3 Measured p-f curve of magnetic thin film on . . .
0.50 mm substrate with 1.5 um thickness by field Fig.4 Corrected p:f curve of Fig.3 by LLG equation.
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Demagnetization effect in high frequency complex permeability measurement
S. Takeda, M. Taguchi*, S. Yamasaki*, S. Motomura*, T. Hotchi*, H. Suzuki*
(Magnontech, Ltd., *KEYCOM Corp.)
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5% R

1) S. Takeda, T. Hotch, S. Motomura, and H. Suzuki, Journal of the Japan Society of Powder & Powder
Metallurgy, vol.61, (2014), No.S1, S303-307,
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Theoretical Study on Skin Effect Loss Reduction of Cylinder Multi-layer Transmission Line
with Positive/Negative Permeability Materials
Yasufumi AIZAWA, Ryuta MORIYAMA, Kodai KUBOMURA and Hidetoshi NAKAYAMA
(National Institute of Technology, Nagano College)
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R/ NEWFEEBMERKE L REL 20, 2EBRICED 2MIERKOEEZ2HET I LN TE .
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1) Yamaguchi et al.: MWE 2008 Microwave Workshop Digest, 207-210 (2008).
2) Moriyama et al.: Digest of the 41th Annual Conf. Magn. Jpn., 41, 184 (2017).
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Measurement of magnetic properties of a thin soft ferrite film by spray-coat method
T. Hara, M. Yamaguchi*, J. Konishi**
(RICOH Electronic Devices Co., Ltd. , *Tohoku University, **RICOH Co., Ltd.)
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1) A.W. Lotfi, et al, “Integrated, High-Frequency DC-DC Converter Technologies Leading to Monolithic Power
Conversion, CIPS 2012, Paper 07.5 (2012).
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Study on the Magnetic Nonlinear Mixing Frequency Technique and Its
Application in Mechanical Properties Assessment

Yu Chang"?, Jingpin Jiao', Satoru Kobayashi?, Cunfu He', Bin Wu*
'College of Mechanical Engineering and Applied Electronics Technology, Beijing University of Technology,
Beijing, China
“Department of Physical Science and Materials Engineering, Faculty of Science and Engineering, Iwate
University, Iwate, Japan

Assessment of the mechanical properties is of high importance, both for safety and economical in the modern industrial.
The majority of conventional non-destructive evaluation techniques are insensitive to the degradation in the
microstructure of the metal. However, it is well known that the nonlinearity of magnetic hysteresis in ferromagnetic
materials is completely depended on the material microstructure [1] and the mixing frequency method can precisely
measure the nonlinear effect [2]. We investigate a new micromagnetic method that exploits the magnetic mixing
frequency technique to induce the magnetic nonlinearity. Figure 1 shows a typical example of mixed B-H loop with a
set of minor loops superposing on the saturation loop. Then, the minor loss coefficient and the magnetic nonlinear factor
are used to characterize the mechanical properties of materials. An experiment result of case harden which assessed by
the magnetic nonlinear factor is shown in Figure 2. Also, the magnetic nonlinear mixing frequency method was used to
evaluate the fatigue damage of the steel. Compared to the traditional non-destructive evaluation methods, the studied
method has an advantage in assessing the subtle changes in microstructural mechanical properties. It has the potential to
be used as a non-destructive technique.
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Figl. Hysteresis loop of mixing frequency excitation Fig 2. Hardness dependencies of the magnetic nonlinear factors
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