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Development of Fast Capacitor-Charging Power Supply with
Next Generation Power Semiconductor

Hayate TODA* Chihoko MURANAKA**
Hiroshi AKAMATSU***
ABSTRACT

A capacitor charging power supply for pulsed power generator in high power pulsed sputtering has been

developed with next generation power semiconductor. The power supply has a forword type single chopper

geometory with a pulsed transformer. Gallium nitride (GaN) HEMT as a high speed power semiconductor was
used for chopping device. In addition, GaN HEMT was compared with SiC MOSFET about the swiching
performance. The condenser charging times for voltage of 800 V were 1 ms for GaN HEMT and 4 ms for SiC
MOSFET. The power supply with GaN HEMT has the fastest time for charging voltage of 800 V.

Keywords : capacitor charging power supply, next generation power semiconductor, gallium nitride, silicon

carbide, high power pulsed sputtering
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Accuracy Comparison between People and Imaging Device in Soil Analysis
with Color Reaction Test Paper

Yukako TAKIZAWA*
Jiro MORITA***

Kensuke MATSUI**
Hisanori MIURA*

Takayasu ITO**
Tsunemasa SATKI* ##**

ABSTRACT

We assumed soil analysis by using color-reaction paper at an outdoor farm, and we compared the

accuracy of the results given by people and those given by an analyzer with an imaging device. First, by

using 3 kinds of pH-test papers immersed in solutions with a pH of 5, 6, and 7, we carried out a color

discrimination experiment with ten participants that had no defective color vision. As a result, it was

shown that between about 40 and 80 % of the pH values were correctly determined by participants and

that this varied greatly with the difference in the pH values of the used test papers. Then, we carried out

the same experiment with a system that mimics the analyzer with the imaging device. As a result, it was

shown that the rate of pH values correctly determined by this system was about 100 %. From these

results, it was found that the accuracy of the pH values analyzed with the mimicking system was much

higher than that of the analysis done with people. This fact indicates that, for analyzing soil with

color-reaction test paper, an analyzer with an imaging device has greater accuracy potential.

Keywords : agriculture, soil analysis, color-reaction, human error, color sensor
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EHEFTRIZEICB TS Bluetooth ARE—H— X T L%
AW BGM EADHEHE
Il B * ORpA) HEA** R Eek
The Educational Effect of Back Ground Music with a Bluetooth Speaker System
Takuya NAKAGAWA* Masato OHMUKAI**  Akira TSUYOSHI***

ABSTRACT

The education effect of back ground music (BGM) was reported prominent. In this study, the
configuration of several speakers in a classroom has been considered experimentally with the help of a
Bluetooth system. Questionnaire investigation revealed that the two speakers installed in the front and in the

back of the classroom are effective for relaxing the students.

In addition, volume of the BGM can be finely

controlled with a Bluetooth system, which is a great advantage.

Keywords : practice in a class, educational effect, kind of music, bluetooth speaker
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X-rays Stress Measurement of the Anodized Titanium Plate

Mayu EZOE*

Masayuki NISHIDA **

ABSTRACT

Titanium is used in various industrial fields. There are various coloration processes to improve added values

of titanium. In this study, residual stresses in various anodized titanium plates were estimated by the X-ray

diffraction method. Thin polished titanium plates were flowed in phosphating solution with a current of 16V.

Diffraction profiles from the anodizing sample and the titanium substrate were compared. From these

experimental results, both diffraction profiles matched exactly, and there was no diffraction peaks from the

anodized film on the titanium surface. On the other hand, results of the stress measurement from titanium

substrates showed good linearities in 26-sin’y diagrams. The compressive residual stresses in the titanium

substrate were reduced by an anodized treatment. Thicknesses of anodized films were measured in this study.

In the point of view of an absorption of X-ray beams, the low incident angle method by the X-ray diffraction

was employed to estimate thicknesses of anodized film on the titanium substrate. From this investigation, it

was found that the thickness value of the anodized film was about 400 nm.

Keywords : Anodizing films, Titanium, X-ray diffraction method, Film thicknesses
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Table 1 Conditions of X-ray stress measurement

Characteristic X-ray CuKa
X-ray optics Parallel beam
Tube voltage 40 kV
Tube current 20 mA

sin’y 0~0.6
hkl plane 213
Diffraction angle 20=139.7°
Fixed time 10 sec
Filter Ni
Irradiated area 2 x4 mm

E% 16 VI L CHMmERLED @2 2 b S+,
Mtéﬁéﬂ%’ﬁﬂ%ﬁ%%ﬂﬁﬂ#é L L L7, FigliZ
AW T W RER L OB X 277, BEisEg b O i
Yl LT, ¥ U REEPAK TR LN DT X
U—EZITS. = AV —WFEBKTH%, 7B EZ1T
W, EEHAESEERICE LTS, 2T, EEETE RS
THIAE L, Dk Fig.2 ISR EEREDORIKIZ 30 4y
B TR L. BB ZICK TRV LI 5.
0%, WE, BEREZITS . IS HRE IS
WA BT 72 B & B k%1217 > T 5.

Titanium plate

A e
+ Anode

Voltage: 16 V

Solution
Phosphoric acid: 20 %
Water: 80 %

Fig.1 Schematic diagram of anodizing system
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X-ray diffraction

Characteristic X-ray CuKa
X-ray optics Parallel beam
Tube voltage 40kV
Tube current 20mA

Incident angle o=1-20°
Scanning region 26=15 - 45°
Fixed time 3 sec
Filter Ni
Irradiated area 2x4 mm
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Fig.6 Results of surface roughness measurement
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Table 3 Half maximum width and stress value

H.W. Stress value
Emery polishing 2.47° -361MPa
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X-ray Stress Measurement of Carbon Fiber Material

Yuito KAWAMURA*

Masayuki NISHIDA **

ABSTRACT

In a fiber reinforced material such as CFRP(carbon fiber reinforced plastic), a large residual stress occurs in

the reinforcing fiber due to the difference in thermal expansion coefficient between the fiber and the base

material. The purpose of this research is to focus on the carbon fiber material and the polyamide used for CFRP

and evaluate its internal stress state. In this study the residual stress was measured by X-ray stress measurement

method. In this research, we attempted stress measurement with higher precision by using the transmission

method instead of the reflection method. Tensile loads were applied to a carbon fiber material by a small tensile

testing machine, and the generated stress was measured using characteristic X-ray of MoKa and CuKa. As a

result, in the X-ray stress measurement method using the transmission method, the high angle side of the

diffraction peak shifted and the asymmetry increased.

Keywords : X-ray stress measurement, carbon fiber, CFRP, residual stress, d-sin’y method
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Fig. 4 Reflection and Transmission method.
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Table 1 Characteristics of T300-3000.

Maximum stress [GPa] 3.53
Young's modulus [GPa] 230
density [g/cm?] 1.76
Maximum strain [%] 1.5
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Fig. 5 Sample of carbon fiber.

Table 2 Characteristics of polyamide.

Poison's raito 0.41

Young's modulus [GPa] 2.5
Density [kg/m?] 1130

Liner expansion coefficient [ppm/K] 90
Thermal conductivity [W/m-K] 0.25
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Fig. 6 Peak profile of carbon fiber and polyamide (MoKa).
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Table 3 Condition of X-ray measurement (MoKa).

Characteristic x-ray MoKa
Tube voitage [kV] 40
Tube current [mA] 20

(carbon fiber) 0.5~1.0
(polyamide Sheet) 0.5~1.0
(carbon fiber)
20=17.0~25.0°,0.2 step
(polyamide Sheet)

20 =8.0~14.0°, 0.2 step

E.T. [sec] 15
Filter

sin’y

Measurement angle
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Fig. 7 Peak profile of carbon fiber and polyamide (CuKa).
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Table 4 Conditions of X-ray measurement (CuKa).

Characteristic x-ray CuKa
Tube voltage [kV] 40
Tube current [mA] 20

(carbon fiber) 0.5~1.0
(polyamide sheet) 0.5~1.0
(carbon fiber)

20 =138.0~51.0°,0.2 step
(polyamide Sheet)

20 =17.0~28.0° 0.2 step

Fixed time [sec] 15
Filter Nikkel

siny

Measurement angle
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Fig. 8 d-sin?y diagrams of carbon fiber (H.-W. 50 %, MoKa).
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Fig. 9 M-o diagram of carbon fiber (H.-W. 50%, MoKa).
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Fig. 10 d-sin*y diagrams of carbon fiber (Gaussian 80 %, MoKa).
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Fig. 14 d-sin’y diagrams of carbon fiber (Gaussian80%, CuKa).
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Fig. 15 M-o diagrams of carbon fiber using MoKa and CuKa.
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Fig. 16 d-sin’y diagrams of polyamide (H.W. 50 %, MoKa).
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Estimation of Dislocation Density by X-ray Line Profile Analysis

Masayuki Nishida® Tatsuya matsue™

ABSTRACT

X-ray line profile analysis is one of useful method for the estimation of material characteristics. The new analytical
techniques of the modified Williamson-Hall method and the modified Warren-Averbach method were developed recently.
Using these new techniques, the x-ray diffraction profile by the simple diffractometer system is possible to estimate several
kinds of characteristics such as grain size, dislocation density, microscopic strain and so on. In this study, the basic x-ray

diffraction system which is existing in Kobe City College of Technology were use to measure the x-ray line profile analysis,
and the transmission diffraction method with the MoK a characteristin x-ray was employed in this system. The dislocation

density and the grain size were estimated in several metal materials. From measurement results in this study, the line profile
analysis succeeded in the steel powder. However, it could not have a exact result in the case of the aluminum balk material.

The cause of the unstable results from the aluminum balk material was assumed the existence of strong texture in the

aluminum sample by the rolling process of manufacturing. The dislocation densities and the grain size of the steel powder

were p = 4.44x10”m?, D = 22.7nm respectively in this study.

Keywords : x-ray diffraction, line profile analysis, transmission diffraction, dislocation density
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Table 1 Conditions of X-ray profile measurement.

Characteristic X-ray Moka
X-ray oprics Parallel beam
Tube voltage, current 40kV, 20mA
20 angle 10° ~ 80°
Fixed time, step 3 sec., 0.1°
Filter Zirconium
Irradiated area 2mm X 4mm
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Magneto-optical characterization and preparation of Bi3FesO;; thin
films using various buffer layers grown on glass substrates

Shigehiro IKEHARA*

Takao NISHI**

Takayuki ISHIBASHI***

ABSTRACT

Bismuth Iron Garnet (BIG) thin films using various composition buffer layers grown on glass substrates has

prepared by MOD method. The structural and magneto-optical properties of these BIG thin films on various
buffer layers which are Bi-YIG, GSGG, EGG, NGG, and MgO were studied. Crystal structure of the garnet
phase was only obtained on the buffer layer with garnet structure. The Faraday rotations of BIG thin films on

a GSGG buffer layer were 12.08 deg/um at a wavelength of 538 nm. It was observed that figure of merit in

BIG thin film on EGG buffer layer is larger than that on GSGG buffer layer in the long wavelength region of

550-700 nm.

Keywords : Bismuth iron garnet, metal organic decomposition, Faraday effect, magnet-optical characterization
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GSGG 12,51 12.65 1.119
NGG 12.57 12.62 0.3977
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A Research on Students'Awareness of English Grammatical Terms and
Their English Grammatical Abilities

Muneaki UEGAKI*

ABSTRACT

This study aims at researching the students' awareness of English grammatical terms, their English grammatical

abilities and their English proficiency. To research on their awareness of English grammatical terms, first grade

students had an original questionnaire in April 2018, which I had made. According to the result of this

questioannaire, I divided the students into two groups. The same questionnaire had been conducted for third

grade students in July 2017. To evaluate their grammatical abilities, | made an original test consinsting of 30

questions. The first grade students took this test in the beginning of April, 2018. Concerning their English

proficiency, I referred to the English proficiency test which they took in April, 2018. I found out the relationship

with these three factors: the students' awareness of English grammatical terms, their English grammatical

abilities and their English proficiency. Furthermore, first graders' awareness of English grammatical terms has

stronger relationship with the scores of Proficiency test than those of Achivement test.

Keywords : English Grammatical Ability, English Ability, Awareness of Garammatical Terms
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Appendix (FF)

1, Was the letter writing by him?

2, Every boys likes to watch this movie.

3, Tom and Ken is good friends.

4, They are play the guitar now.

5, These cakes were made yesterday.

6, My sisters was out when I came back.

7, Jane is knowing Tom’s father.
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An Analysis of ‘come’ in JSL

Noriko IMAZATO*

ABSTRACT

Motion verbs have drawn the interest of researchers as sources of grammatical elements resulting from

grammaticalization. Ichida (2005) pointed out that the JSL motion verb [kuru (come)] has a usage as an

auxiliary verb expressing highly probable conjecture, but it does not reflect the process of grammaticalization.
By analyzing [iku (go)] as the second verb of serial verb constructions (SVCs), Imazato (2009, 2010, 2016)
elucidated that [kuru] shares basic usage with [iku] while it does not share highly grammaticalized usages: but

Imazato did not provide a complete overview of [kuru] usages. The purpose of our research therefore is to

show how [kuru] has various extended usages by analyzing the JSL western dialect data. Our practical study

reveals five distinct usages, and concludes that the most semantically bleached and phonetically reduced

usage has established a grammatical element because of the condition of SVC that facilitates

grammaticalization.

Keywords : JSL, serial verb construction, grammaticalization, motion verb, metaphorical extension
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Construction of a New Training Structure for Improving Students' Performances in

Short-Distance Races

Momonari KUDO* Yuhma OMURA** Shingo HASHIMOTO***
Akihiro OKAMOTO*** Kentaro ANDACHI***
ABSTRACT

This article describes our approaches from April 2018 in KCCT (Kobe City College of Technology) athletic
club to improve students' performances in short-distance races. Our new training structure helps student
members to develop their sprint skills such as footspeed and muscle strength. The results reported in this
article also show that many students succeeded in improving their performances in short-distance races. For
over the past twenty years, KCCT athletic club had no coach who could teach technical skills in sprint. Club
members, who all are students, had tried to develop their performances by themselves, but there were still
various difficulties in, for example, designing practice/training programs, teaching technical skills, and
selecting effective, appropriate and efficient practice/training. These difficulties came from the fact that most
of students lacked the opportunity to acquire accurate technical knowledge and coaching skills for improving
performances in track and field. At April 2018, the first author joined KCCT athletic club as a new coach with
coaching skills specific to short distances. After that, student members (mainly the second to fifth authors)
and the first author started many kinds of approaches, including the new training structure, to solve problems

in the sprint group of the club.

Keywords : track and field, short sprint, training plan
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