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X-ray imaging has been widely used for applications such as non—destructive inspection. This
study aims at high—contrast imaging for low—absorption materials using refraction—contrast
imaging with a high—coherence X-ray source. In this letter, we report the results of imaging
experiments using seeds inside fruits via conventional imaging and refraction contrast imaging.
Although a seed was difficult to be detected using the conventional method, it was clearly
observed in the refraction contrast imaging. This letter describes the possibility of a non—

destructive food inspection.
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Space development is becoming increasingly important and prepared engineers are required
Engaging, hands—on learning experiences are needed to foster students’ skills. We had an
opportunity to hold a CanSat (a Can—sized Satellite) Production Course and CanSat Contest for
KOSEN students. Using a CanSat kit, students made CanSats during the production course and
competed with each other at the CanSat contest. Although most students had no such previous
experience, they succeeded producing satellites and experimenting with them. Students were
engaged in satellite development and attained new space technology skills. The successive

production course and contest for CanSat is promising theme for project based learning
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HVDC Electric Field Control by Pressboard Arrangement in Oi [-Pressboard Composite Electrical
Insulation Systems
Hitoshi Okubo*1l, Takayuki Sakai%*1, Tatsuki Furuyashiki*l, Kyohei Takabayashi*l, Katsumi Kato*2
%] Aichi Institute of Technology, *2 Department of Electrical Engineering and Information Science,
National Institute of Technology, Niihama College
IEEE Conference on Electrical Insulation and Dielectric Phenomena, Toronto, Canada, Oct. 16-19
(2016), pp. 35-39

By using the Finite Element Method (FEM), calculation techniques of electric field distribution
for AC, DC voltages and DC polarity reversal conditions were developed in oil-pressboard (PB)
composite insulation systems. By using PB layered models under HVDC conditions, it was recognized,
the electric field distributions were remarkably controlled by PB arrangement in oil. In
particular, it was clarified that both PB configurations and the conductivity ratios of oil and
PB play critical roles for the electric field control effects. Moreover, the above discussions
are extended to the DC polarity reversal conditions which will be the most critical for

electrical insulation performance in AC/DC converter power transformers.
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Electric Field Reduction by Functionally Graded Materials (FGM) with Permittivity and
Conductivity Distribution
Naoki Hayakawa#*1, Yoshitaka Miyaji*1, Hiroki Kojima*l, Katsumi Kato#*2
*1 Nagoya University, *2 Department of Electrical Engineering and Information Science, National
Institute of Technology, Niihama College
IEEE Conference on Electrical Insulation and Dielectric Phenomena, Toronto, Canada, Oct.16-19
(2016), pp. 627-630

Functionally graded materials (FGM) have been developed for the electric field control around
the solid insulator in power apparatus. In particular, FGM with spatial distribution of
permittivity (e -FGM) and/or conductivity (o -FGM) are expected to contribute to the electric
field reduction leading to the size reduction of gas insulated switchgears (GIS), etc. In this
paper, the electric field reduction effect of ¢ -FGM, o¢-FGM and their combined ¢ /o -FGM for
a GIS spacer is investigated. Simulation results revealed the technical feasibility of electric
field reduction by combined ¢ /o -FGM for different frequencies
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Fabrication and Evaluation of Permittivity Graded Materials with SrTiO; Particles and
Local ized Conductive Layer

Yoshitaka Miyaji*l, Hiroki Kojima#*l, Katsumi Kato*2, Naoki Hayakawa*1

*1 Nagoya University, *2 Department of Electrical Engineering and Information Science, National
Institute of Technology, Niihama College

IEEE Conference on Electrical Insulation and Dielectric Phenomena, Toronto, Canada, Oct.16-19
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(2016), pp. 631-634

For the relaxation of electric field distribution around the solid insulator in power apparatus,
the application of functionally graded materials (FGM) with spatial distribution of permittivity
(¢) and conductivity (o) is proposed. In this paper, e-FGM with SrTi0;/Si0; particles and
localized conductive layers for o—FGM are fabricated and evaluated. The fabrication results
suggested that the coaxial disk—type e-FGM with SrTi0s/Si0, particles can reduce the electric
field better than ¢-FGM with Ti0,/Si0, particles. The fundamental fabrication techniques of the
solid insulator with the localized conductive layers are also discussed toward o—FGM.
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