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The Conceptions of Kyoyo (Cultivation, Bildung)
and the Objectives of the Liberal Arts Education

Koji KAwAKITA

Currently, the social needs of Kyoyo are witnessing a steady increase. Kyoyo is an amalgam of the ca-

pabilities that we must possess if we want to be human beings who follow social norms. We can roughly

enumerate the new Kyoyo such as the power to position and control the self in relation to society, an un-
derstanding of others, communication skills, media literacy, technology literacy, bio/environmental/in-
formation/engineering ethics, and so on. However, uncertainty still exists with regard to what kyoyo
stands for and the kind of liberal arts education that colleges should aspire to proffer. In this regard we
will still be able to learn much from Isocrates (an ancient Greek rhetorican), P. Langevin (a French
physicist) and M. Horkheimer (a Jewish-German philosopher) as well as from many Japanese writings
on the conceptions of Kyoyo and the liberal arts education.

(Keywords: Bildung, Langevin, Horkheimer)
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Implementing the classes of physics which have scientific experiments after school
Hideki UsHio and Hideki OnnoO

The physics classes which have scientific experiments were hold after school for first and second
grade students. The aims of these classes were to interest the students in physics and to improve the
scientific education. In this time, each experiments of making a rainbow and a mirage were practiced in
two classes. It was found that the attending students to these classes tried to devise the experiments by
themselves. These classes can give them a good motivation to have interest in physics.

(Keywords: physics classes, scientific experiments)
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Tensile Strength Characteristic for Adhesive Butt Joint with Bonded Surface of Waved Shape
Katsuyuki AKIYAMA, Jyo SHIMURA, Shigeru KUROSAKI

In this study, we have suggested the new joint configuration, which has a curved surface at a bonded
part, and we have named it an “adhesively waved butt joint”. Static tensile experiments to clarify the
joint strength were carried out, using epoxy structural adhesive. While the adhesive layer in the longi-
tudinal direction was examined on a basis of 0. 1 mm in thickness, effects of adhesive thickness and ad-
herend material on joint strength were examined in the experiments, where the adhesive thickness was
changed from 0.1 to 0.05, 0.2 and 0.5 mm, with the three kinds of adherend materials—aluminum alloy,
mild steel and brass. As a result, load bearing property of “adhesively waved butt joint” proved to rise
higher than the conventional butt joint. Furthermore, the joint strength increased as the adhesive thick-
ness decreased. However, no regularity was recognized between the joint strength and rigidity by the
adherend material.

(Keywords: Adhesively waved butt joint, Tensile strength, Joint configuration, Epoxy structural adhesive)
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Fig.1 Geometry and dimensions of joint specimen used in experiment.
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Table 1 Material properties of adhesive and adherends.

Adhesive Adherend | Adherend | Adherend
Scotch-Weld 1838 B/A A5052 SS400 C3604
Young’s modulus
(GPa) 34 70 206 100
Poisson’s ratio 0.39 0314 0.3 0.35
Densi
" 1L13x10° 27x10° | 7.86x10° | 846x10°
(kg/r)
Yield stress or
Proof stress (MPa) 20 79 245 -
Tensile strength
439 195 400 335
(MPa)
Tensile shear strength 21 . _ _
(MPa)
Peel strength
0.8 - - -
(KN/m)
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Fig.2 Configuration of jig for making joint specimen.
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Fig.3 Experimental apparatus and associated recording system.
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3. EBHE
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8000

waved butt joint

4000r butt joint .

Applied load (N)

2000r

4. EBRRESUER 0 01 02z 03 04 05
4.1 BFHIR EaEERE Elongation & (mm)

Figd4 IR X 5 EEMRFR LONRRIZE X S Fig4 Relation between applied load and elongation
EMFOWE - WOREKETT, RELERAEN), by difference ofjoint configuration.
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TWD, ZOZ L%, WHEFEEFR—OHE - RO I average(butt joint, 3504N)
EEHF & UCEHE L7235E, L0 REBRFFEICTH S Ol e
N B SRR O DT BRI N ° Number of specimen '
LT BT, Fig.5 Comparison of fracture load between waved butt joint and butt one.
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o
4000( ¢ o O 1

Fracture load (N)

FRMTEIIZE & A O EEEEHFRITI, X5 % A% s °
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Fig6 1122 % Bt RS L UMW X At 5 S 0 o ° o

HoEF LARFSREE DBIR AT, KB FigS 12317 % E °
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| —— average(waved but joint, 18.8MPa) |

FHREMP)TH Y, BENIARA OFSETd, b2 | L average(butt joint, 23.4MPa)

AT, BEERITEAREE S DEEERTFOHEN

236mm’, ZEXAHEHEEMKFS 150mm’ THD, ST - T —
DOOMFEAFFIRENOHERT D &, REGOEEEE Number of specimen
MFEDEBAMEE R TRER E IeoTn, F7, EHEREZET Fig.6 Comparison of joint strength between waved butt joint and butt one.
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EHEFTIL 225MPa Th D, & EGOEHEEERFITHE
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(a) waved butt joint

(b) butt joint

Fig.7 Fractured surface of specimen.

Table 2 Fracture load and joint strength of both joints.

Joint configuration
Buttjoint | Waved buit joint
Fracture | Maximum 4080 5600
load Minimum 3000 3610
™) Average 3504 4429
Joint Maximum 27.0 23.5
strength | Minimum 20.0 16.1
MP2) | Average | 234 188
4.2 BEBREESOER

BRIZe & G OY AT ORERMEE T =
LEE AS052 L L, BEEEEI% 005 0.1, 028X
WN0Smm ICB L SVTHEITBIT 5, MEFEPBWNCE
LETOZEIZ Fig8 (7T, HIEERIIEERE S
0.05mm 73 7 [E], 0.lmm 2% 14 [F], 0.2mm 33X 80.5mm
F9EITHD, 72385, Fig8 X bDBEERERE L &
GEPIRR CHIE L= b O Th 5, M ERHEWN),
R L ONmm) TH 5, Fig8 LV, HEEBESIRZ
7RDITE, WMRER X OHUDNE < 22 BE M
Rona,

F7-, Fig I[THRIZZE SRS MFOEERBE S
LAEFREOBIR A T, MM LETIREE(MPa), Al
IIEEEBE S (mm) Th 5, Table3 IZEHEEREIE S (2xt
TOMFREORNE, /IMER X OEIEERT,
Fig9 B XU Table 3 720, AEDZE T, BEEBEE
SE/PS LT DI EHFREIEMT 5 Z & 030D,
COBERE ST 2 MEREL, BEOMFERE
ST} MEFEEREBIRAE LRV e E 2 biLD, BEEB
ESPREL 722 LRFREMET T 58HBE LT,
KA Me7e EOTFET DRI RE D Z &0, Th
LONEEDEDHREL 2D Z ENHET HNBD,
LD L ZAFROEEIZIIE > TR, Ebiz, #
BREROIIOOEIIERTH &, BERESZ/EL
TRHIZIEREL R->TND, FNENOIEERZEIL
0.05mm T 2.7MPa, 0.Imm T 24MPa, 0.2mm T 2.3MPa
FLUV0.5mm TiX 1.8MPa TH Y, Wi, —EDIRE
ZRER LTOWGEIIEERE S A RE LEFNEWN
Lz B,

4.3 HEAHHORR

PIZe & AR HE M EOBERBIE £ 4 0.1mm (CF
EL, EEROME L LTT LI =7 584 A5052, Bk
£ SS400 33 L OVESR C3604 D=FEIEA KT L L, fF
DSREWTIZZE D F COEBEEHENC 13 EORIEE £l
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Fig.8 Relation between applied load and elongation
when the adhesive thickness changed from 0.05 to 0.5mm.
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Adhesive thickness (mm)
Fig9 Effect of adhesive thickness on joint strength.

Table 3 Each values of joint strength concerning adhesive thickness.

Adhesive thickness (mm)

005 | 0.1 0.2 0.5

Joint Maximum | 250 | 235 | 21.0 | 134

strength | Minimum | 168 | 16.1 | 134 | 82

MP2) | Average | 210 | 188 | 166 | 110

LTz, TORERRZ TR TR L2 H O Figlo
TH5D, AEIIERMEN), BN mm)TH 5,
Table2 KV, 7V I =7 LG4 A5052 L B8R C3604 D
MEEHLREN I Z N2 T0GPa, 100GPa Th Y, #reH
SS400 @ 206GPa |2t~ U T 1LV METH D, =D
ZEIIFgl0IZRBNT, TAI=ULE48 A0 B
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(CEDE TOMBARITIRRD2, RUEL D K%

8000 T T T T T
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4000}

Applied load (N)

2000r

0 01 02 03 04 05
Elongation & (mm)

Fig.10 Relation between applied load and elongation
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Fig.11 Effect of adherend material on joint strength.

Table 4 Each values of joint strength concering adherend material.

Adherend material
A5052 | C3604 | SS400
Joint | Maximum | 235 | 287 | 223
stength | Minimum | 16.1 163 | 186
MP2) | Average 188 | 235 | 199

NTWMFEVR D, ZFEOH T b RO &\ R
SS400 (ZIRWVTIIHIMRAEI S —FRE <, F7=, HET
WMELRL/NSVEE 2oTWS, Ziul, EFRHE
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ADONDTXNEOEIEIETZ L 2R, EREL
TEERBIISNDER L, HEERBMEOS LIANHEE
DHEICED LD EEZ BILD,

Fig.11 1 JEAZE & S oS EEE OB Rk L & Ak
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Measurements of Elastic Constants for Structural Adhesives

Shin-ichi MaTsur and Jyo SHIMURA

This paper describes Young’s modulus, Poisson’s ratio, that is, elastic constants of structural adhe-
sives. It is important values to analyze for adhesive bonded body in FEM. Thus, axial tensile experi-
ments were carried out to obtain stress-strain curve of adhesive bulk specimen. Adhesives employed
are three types—3M Scotch-Weld 1838 B/A epoxy adhesive, 3M MetalGrip acrylic one, PLEXUS MA310
acrylic one. In the experiments, adhesive bulk specimen is glued strain gauge, and subjected to static
tensile load. The effect of hardening temperature of adhesive on mechanical behavior was also clarified.
As a result, it was found that 1838 B/A, M A310 shows brittle behavior, and MetalGrip indicates ductile
one. Furthermore, tensile strength, Young’s and tangential modulus of 1838 B/A are the greatest in all
of adhesives. In the case of MetalGrip, it was recognized that heating temperature when adhesive hard-

ened affects the stress-strain behavior.

(Keywords: Elastic constants, Structural adhesive, hardening temperature)
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Table 1 Material properties of structural adhesives.
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Fig.1 Dimension and geometry of tensile specimen.
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Fig.2 Jig for manufacturing specimen.
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Fig.3 Dumbbell type specimen with jig.
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Fig4 Stress-strain curve of epoxy adhesive 1838 B/A.

(a) Specimen where a part loosed.

(b) Fractured section.
Fig.5 Ruptured Specimen (1838 B/A).
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Fig.6 Stress-strain curve of acrylic adhesive MetalGrip.

~ (b) Fractured section.
Fig.7 Ruptured Specimen in the case of hardening at R.T. (MetalGrip).

(a) Side view of divided specimen.
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() Side view of divided specimen.

(b) Fractured section.
Fig.8 Ruptured Specimen in the case of hardening at 50°C (MetalGrip).
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Fig.9 Stress-strain curve of acrylic adhesive MA310.
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(@) Side view of divided specimen.

(b) Fractured section.
Fig.10 Ruptured Specimen (MA310).
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Fig.11 Stress-strain curves of three adhesives.
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Strength Analysis for Reinforced Connecting Shaft with Teeth

Shigeru Kurosaki, Masatoshi Fukasawa, Kazuyuki MINEO, Jyo SHIMURA

It was proposed for the authors that the new shape model of fastening part of the reinforcing steel
which is used in reinforced concrete. The proposed models have the system that the spline tooth for the
fastening part is attached. The purpose of this study is to search the optimum shape of fastening part of
this reinforcing steel as the strength analysis and experiment. Next, new improved model was proposed
at the fixed angle in respect of the part in which the spline tooth it improves the proposed model, and it
increases the strength had been added. As the result, the largest tension stress increased about 50% in

comparison with the model on the improved models.

(Keywords: Reinforced Concrete Shaft, Reinforcing Steel Joint of Shaft, Experimental Stress Analysis)
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The Developments of the Measuring Tool for the Applied Load to the Sole of Foot
Using Piezoelectric Polymer Film

Genichiro NAKAMURA and Shigeru KUROSAKI

The gait disorder caused by the disease of the spinal cord such as congenital brain injuries and acci-
dents etc. was not able to be diagnosed quantitatively. Their diseases can be diagnosed by measuring
the load of the back of their feet. In this research, the load of the back of the foot was measured by using

the piezoelectric of PVDF film, and the device to diagnose the disease was made for trial purposes.
(Keywords: Piezoelectric polymer film, Load of the sole, Spinal Cord, Sensor of Load)
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Fig.2 Directionality of PVDF Film
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Fig.4 Arrangement chart of film
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Fig.6 Measuring tool to be developed
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Investigation of Energy Consumption in Home
and Examination of Global Warming Countermeasure

Atsushi Dor and Yusuke SATO

CO. emission in the household shall be reduced by 33~36 million ton-CO, from 2005 level until 2010 in
Japan. The energy consumption for each household differs vastly according to the size of household, the
housing category, the dwelling house scale, the variety, number and efficiency of domestic equipments,
etc. For this reason, it is difficult to evaluate quantitatively the effect of each global warming counter-
measure in the individual household.

This paper discusses how to estimate the energy consumption for each household. The model which
simulates the electric power consumption of the individual household is developed. This model can
evaluate various kinds of energy saving policies.

(Keywords: electric power consumption, individual household, energy saving policy, global warming)
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Thin Film Thickness Measurement by Fourier Transform
White-Light Interference Spectroscope

Mineo YaMmaucHi, Hiroshi ITo, Shigeo OENUKI

The white light interference spectroscope is an instrument that measures interference strength of
the reflected light from surface of thin film and the reflected light from boundary of the thin film and
substrate. This interference data have information of film thickness and refractive index. We have de-
veloped a software that calculates the film thickness from the interference data. This software uses
Fourier transform technology and has features such as high speed re-sampling, high-resolution thick-
ness calculation, and refractive index calibration.

(Keywords: thin film, film thickness, interference spectroscope, Fourier Transform, FFT, re-sampling)
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Analysis of forward current by amorphous Si diode built as a trial

Masamitsu Yuca

An amorphous Si (a-Si) was made as an experiment using the equipment plasma CVD in this school
with high frequency electric discharge. The n-type a-Si was made to deposit on the glass board, and the
Schottky barrier diode (SBD) was formed with vapor-deposited aluminum. By measuring the forward
current of this diode, the characteristic of material is analyzable. This diode showed that the forward
current was a value of ten times or more of the reverse current.

In the theoretical formula of pn junction diode, when the simulation was carried out in consideration
of the diode coefficient n from measurement of commercial pn junction diode, it became clear that n was
about 2. Therefore, when the simulation of the forward current of SBD was carried out, the diode coeffi-
cient n=2 was introduced into the theoretical formula of SBD.

As aresult, when the flux of PH; used in order to use n-type was 50 cc/min., the height of the energy
barrier was in agreement with a single crystal Si band gap. However, when the flux of PH; was 10~30
cc/min, the energy barrier became a value higher than it. Moreover, the built up of forward current also
became blunt. It is considered that since a-Si carries out the trap of the electron unlike the single crystal
Si, a measurement result was not completely in agreement with the simulation.

(Keywords: amorphous Si Schottky barrier diode, plasma CVD apparatus, the flux of PHs)
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Introduce a New Style Experiment to be Familiar

with Semiconductor Properties

Hiroshi NaGcayosHI and Kiyoyuki Kok

New style semiconductor experiments using silicon chips have developed and introduced to the 4"
year student program in the Department of Electronic Engineering. Each experiment method is very
simple and designed to grasp semiconductor properties by intuition. The result of the survey to the stu-
dent suggests that the experiments are very helpful to understand electrical behaviors of semiconduc-

tor material.

(Keywords: Engineering, Experiment, Semiconductor, Silicon)
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Interactive Hierarchical Multi- Agent Reinforcement Learning System for Reducing the Gap
Between Learning Performance of the Agents

Daisuke KiTakosHI, Ryunosuke MiyAucHr, Masato Suzuki

This article proposes Interactive Hierarchical Multi-Agent Reinforcement Learning system (IH-RL)
which allows agents to cooperate in multi-agent environments. The goal of our study is to make agents
using TH-RL acquire adequate behavior in “Discrepancy-Extending condition”. This condition is satisfied
in a variety of environments (e.g. economic discrepancy between people, companies, etc.), however, im-
portant to resolve.

Several computer simulations are carried out to evaluate the performance and property of our sys-
tem. As a result of simulations, it has been confirmed that TH-RL resolved the above-mentioned condi-
tion through agents’ cooperative behavior.

(Keywords: Hierarchical reinforcement learning, Multi-agent system, Discrepancy-Extending condition)
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A Development of Program Semantic Analysis Tool for Assisting Program Correction

Masato Suzukt and Daisuke KITAKOSHI

In the lectures of the programming language, it is necessary to do a lot of exercises to acquire the
technique of the programming language. Therefore a teacher must correct a huge amount of reports.
The correction methods are improved by automation of structural analysis, compilation, and execution
of the program using some sample data, so far. But it is very difficult to automate the correction com-
pletely. Moreover, it is necessary to improve the program copy detection accuracy, since there are
many students which submit the copy report of other one, to our regret.

To evade these problems, we developed the semantics analysis tool for C language. In this report, we
report that it is succeeded to simplify the report correction process, and improve the accuracy of the

program copy detection, by using our tool.

(Keywords: denotational semantics analysis tool, correction of programming exercises)
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Formation of a Metal Complex with a 5: 3 Molar Ratio of
Europium (I') and Diethylenetriaminepentaacetic Acid

Setsuko Kupo, Satoshi Sasakt, Shoji Kupo

A europium (II) complex with a 5: 3 (metal:ligand) molar ratio was formed by the reaction of euro-
pium (II) oxide and diethylenetriaminepentaacetic acid in pure water. The composition of the resulting
pentanuclear complex, Eus(dtpa)s, was estimated on the basis of elemental analysis data. The hydrated
complex has been characterized by IR spectroscopy, X-ray diffraction, thermal analyses, and pH meas-
urements. The IR spectra showed a high probability of a bridged COO~ structure. The complex did not
cause a lowering of the pH of CO, saturated water.

(Keywords: lanthanide, europium (1), DTPA, contrast-enhancing agent)
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Table 1 Results of elemental analyses of Eus(dtpa); *+ xH,O
Drying N C/% H/% N/% M/ %
. Composition
conditions Caled Found Caled Found Caled Found Caled  Found
 Eus(dtpa)y-
Ambient 24H,0 2140 21.34 4.36 3.95 5.35 5.14 32.24 323
atmosphere  Eus(dtpa)s- 21.57 2145 431  3.86 539  5.18 3248 3242
23H,0
Eus(dtpa)s- _
Heating 10H,0 23.97 24.10 3.54 3.66 5.99 5.99 36.10
(150°C, 1h) E“S(dstfla)é; 2504 2494 320 3.9 626  6.04 3771 —
2

* Amorphous
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CO./0. Measurement System for Science Education

Mitsuo TAKAHASHI, Mineo Y AMAUCHL, Hironori HATORI, Satoshi MATSUOKA, Shizuo MATSUBARA

We have developed CO. and O. measurement system that meets science education. The system
measures time varying O, and CO. density. The system is composed of CO: sensor, O, sensor, voltage
measurement device, Windows PC, and data gathering software. The CO; sensor is purchased from the
Figaro company. The O; sensor is our original Galvanic sensor. Using the above system, we have prac-
ticed three experiments of CO. and O: phenomenon such as combustion of candle, breath of man, and

respiration of plant.

(Keywords: Science education, Galvanic type Oxygen Sensor, CO, sensor, O sensor, USB, Data gath-

ering)
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Evaluation of copper distribution in vegetable body and copper toxicity on vegetable

Ryo Snoji, Takuya Osapa, Yuya TANAKA

The effects of Cu on each parts growth of 5 vegetables (Maize, Barley, Rice, Cabbage and Radish) and
accumulation of Cu in their roots were investigated in present study. In petri dish test, the concentra-
tion of Cu was controlled within the range from 10°mol/1 to 10°mol/l. In the agricultural field test, the
concentration of Cu was controlled within the range from 80 mg/kg to 130 mg/kg. The accumulation of
Cu in maize roots which were grown in agricultural field and petri dish were higher than those in the
other plants. These results indicated that maize is promising to remove Cu from soil and to accumulate
Cu. Cu was significantly distributed in the root and berry of maize.

(Keywords: plant, maize, copper, phytoremediation)
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