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The Subject “Engineering Ethics” (in the Advanced Course) Class Reports
and Opinions for the Improvements of Engineering Ethics Education

Koji KAwAKITA, Yutaka KAwAMURA, Keiichi ASANO,
Minami KiMURA, Ryo SHOJI and Kazutoshi KURODA

We have given lectures on engineering ethics in the Advanced Course of the Tokyo National
College of Technology(TNCT). In this paper we report and review the methods and some effects
of our teaching practices by referring to students’ exam marks and evidential remarks. Opinions
of some graduates are also made explicit by individual interviews. Thus we are probing the
improvements of engineering ethics education.

(Keywords: Engineering Ethics, Stakeholders, Opinions of TNCT Advanced Course Graduates)
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The Establishment of Measures for Small Business
Collaborative Organizations in Post War Japan

Keiichi AsaNO*

In 1946, Japanese Government started to establish a new system for small business collaborative
organizations. Small business trade associations formed cartels in prewar Japan, but the GHQ/SCAP
dissolved the zaibatsu and ordered to enact antitrust laws. While the Ministry of Commerce and
Industry induced to rationalize production and did not take a positive attitude toward competition
policy. Consequently, the new system for small business collaborative organizations, Shoko Kyodo
Kumiai (Small Business Commerce and Industry Cooperative), was contrary to antitrust laws. This
study will point out not only the strategic intent of the Ministry of Commerce and Industry but also
its problems.

(Keywords: small business, small business policy, cooperative)
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The relationship between club activities and grade among the lower grades at Tokyo
National College of Technology (TNCT)

Masatoshi Furuya, Dai WATANO and Tuneyuki HANNDA

The purpose of this examination is that to understand about the present condition of club activities
in (TNCT) and to collect basic data to consider the measures for supporting club activities from now
on. In order to achieve this purpose, the data has been collected from the lower grades and which is
related to the awareness of students for club activities and the grade situation

An objects: Freshman (212 students) / Sophomore (224 students)

An available answer: 413 students (94.5%)
The time: July 2010

The measure: Practicing an examination in PE class

(Keywords: Club Activities, Awareness, Grade Situation)
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The Trial of Homeroom Management That Focused on the Career Guidance

Hirotaka TsutsuMmi and Toshiyuki A1zAwA

I have conducted homeroom management that focused on the career guidance for the past year. I
will report on my trial to make an effective combination between the long homeroom and the career
guidance. First, students interests were investigated by counselling and then, the yea-long
homeroom management plan was set up. Visiting companies around the school seemed to make
them aware of the real manufacturing and engineer-ship in the future. A questionnaire was also
conducted and the response from the students was positive toward the trial.

Keywords: Homeroom, Course guidance
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Evaluation of Aerodynamic Characteristics of Two Different Thick Blades
Used as Wind Turbine Airfoils and One Trial of Stall Control

Sumio SAITo and Takahiro YAMASHINA

Wind turbines with propeller-type rotors on a horizontal axis employ turbine blades, the thickness
ratio of which is small at the blade tip (thin blade) and is large at the blade root (thick blade), to
effectively catch aerodynamic forces commonly represented by lift and drag determined by blade
rotational direction and wind flow on the area across the blade from the tip to the root. The previous
paper focused on small wind turbines, the Reynolds number of which is an order of magnitude
smaller than that of actual middle or large wind turbines. As a first step in optimizing the airfoil
shape along the entire section of wind turbine blades, the paper employed the typical airfoil shapes
of actual thin and thick wind turbine blades to study their basic aerodynamic characteristics and
flow conditions around the blades at different angles of attack, including those before and after stalls.
However, blades with the same thickness ratio may have different airfoil shapes according to the
manufacturer and produce different flow conditions at the same angle of attack, indicating different
blade characteristics. This paper employs two different thick blades having airfoil shapes that likely
affect aerodynamic characteristics and divides the aerodynamic characteristic curve of each blade
into three regions. Thus, it examines the effect of blade surface roughness on the characteristics
in connection with the flow conditions around the blades. This paper also proposes a stall control
method that controls flow around blades by placing a cylindrical rod in front of them to improve the
stall characteristics.

Key Words : Wind Turbine Blade, Thick Blade, Aerodynamic Characteristics, Pressure Distribution,
Flow Visualization, Stall Control
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Prototyping of an Obstacle Detection System
for a Mobile Robot

Tuukka KORKEA-AHO, John GATES®, Michio MURAT,
Hirokazu SAITO™ and Susumu TARAO™

This report covers building a mobile robot that can navigate autonomously indoors without a
human interaction. To realize effective obstacle detection, some promising sensors were selected
and mounted on the mobile robot. In addition, human detection, based on heat changing and optical
sensors, was researched for use in the navigation system of a mobile robot.

(Keywords: Autonomous mobile robot, Infrared sensor, Obstacle detection, Human detection)

1. Introduction

Obstacle detection is essential for an autonomous mobile robot. Without being able to sense walls and objects, a robot
cannot travel safely through different terrain. Different tasks need different sensors. The goal of this assignment was to build an
autonomous mobile robot that could navigate through a labyrinth and theoretically detect a human.

Most common obstacle detection methods are based on sonar or infrared. A photosensor, that uses infrared, cannot detect
an object if the surface is reflective but the object's shape has little effect. A sonar-sensor sends out sound-waves and measures
the time gap between the sent and received signals. The shape of an object effects how sound-waves reflect, therefore it is less
accurate than a photosensor [1]. The minimum distance was also better for a photosensor. Because of these two benefits, a
photosensor was selected to detect obstacles for this robot.

2. Automatic mobile robot ATmega88pa
microcontroller
The core of the robot is ATmega88p microcontroller. It
has a 8 KB flash memory and a 256 KB EEPROM which is
enough for this project. The ATmega88p is a low power 8-bit
microcontroller, whose operating voltage is 1.8 V — 5.5 V.
When an operating voltage of 1.8 V is used, the power
consumption is 0.3mA in the active mode and 0.1pA in the
power-down mode [2]. Since the mobile robot uses batteries
for the power supply, low power consumption is important.
Figure 1 is shows the built autonomous mobile robot and
Figure 2 shows the circuit diagram of the built robot.

Servomotor ; _ & Photosensors

Fig. 1 Autonomous mobile robot

Helsinki Metropolia University of Applied Sciences
* General Subjects, Tokyo National College of Technology
* %k Department of Mechanical Engineering, Tokyo National College of Technology
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Fig. 2 Circuit diagram of the mobile robot

Two motors with wheels and one omnidirectional wheel enable locomotion. Using three wheels for locomotion instead of
four wheels, gives the robot the ability to turn without the need to move forward. This is very convenient for a robot that needs
to navigate through small spaces such as a labyrinth. The motors are driven with a TA8440HQ Full-Bridge-Driver from
Toshiba.

For obstacle detection three Sharp photosensors GP2Y0A21YK are used [3]. This photosensor has a measuring distance
from 10 cm to 80 cm. Distance measuring is done by an infrared emitting diode and a position sensitive detector. The output is
analogical from 0 V to 5 V. One sensor is located in front and one sensor on the left and right sides. The front sensor is calibrated
to give a signal when an object is at 10cm and side sensors are calibrated so that they will give a signal when an object is at 15
cm. Figure 3 shows the sensor used.

A program for the robot was built and compiled using
AVR Studio 4 and programming language C. The
programming of the ATmega88p was done with the AVR
ISP MKII programmer, which was connected to a USB port
of a laptop. There are three 1/O ports on the controller. Ports
B and C are used to control locomotion and Port D is used
for getting information from the infrared sensors. Port D also
controls a servo motor, which the front infrared sensor is
attached to. The servo motor is used for changing the
direction of the front infrared sensor.

Fig. 3 Overview of the photosensor
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3. Navigation
‘When the robot faces an obstacle, it changes its course depending on which direction is clear. The decision which way to
continue is based on the information from the left and right photosensors. Figure 4 shows a case where the front and left side

sensor detects a wall but right side sensor does not. With this information the robot will tum 90 degrees to the right. If the left
and right paths are clear, the robot will also turn to the right.

@, @

Fig. 4 Decision when right side is clear

Sometimes it is not possible to turn left or right. In that situation the robot will turn 180 degrees and continue forward, as
shown in Figure 5. The robot can turn 180 degrees easily even in a tight space due to the locomotion design explained in the last
section.

O ®

— N L

Fig. 5 Dead-end and 180 degree turn

Flat obstacles, such as walls, are not usually at a 90 degree angle compared to the robot. In addition, while the robot
is moving forward, it might tum a little left or right depending on the friction between the surface its traveling on and the wheels.
Therefore, it is not always necessary to turn 90 degrees to the left or right in order to avoid an obstacle.

The front sensor is attached to a servo that can move 45 degrees to the right or left. After the front sensor detects an
obstacle, the sensor is turned first left and then right to check if the obstacle is close to 90 degrees or not. The angle check of an
obstacle is done before checking the information from the side sensors. By doing this, turning becomes more accurate and
traveling faster. This action is shown in Figure 6.
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Fig. 6 Decision of a small turn

4. Human detection

Human detection is a challenging classification problem. If a mobile robot could detect humans accurately, it could be
used for carrying luggage and following without the need for human interaction. Human detection methods were researched, in
order to find out if it would be possible to make the robot follow a human [4]. There are many ways to distinguish the
difference between a human and surroundings. A different sized and colored human makes detection difficult and environment
changes give significant disturbance. Detecting a human's presence and movement can be done by optical sensors or by heat
sensing equipment. Both methods have pros and cons. Optical sensors are sensitive to illuminations and shadows. Heat sensing

equipment can give false readings when the temperature of the environment is not stable.

4.1. Heat change sensor

The heat change sensor SE-10 from Hanse Electronics
was proposed to be used in the building of the robot since it
is cheap and does not need any sophisticated algorithms. The
sensor was examined indoors only. The researched sensor
gave an analogical 5 V signal every time a human passed by
it. If the human stopped in front of the sensor, the signal
slowly return to O V. This was a big problem since the robot

was meant to follow a human using that sensor. When the

robot turned the sensor sometimes gave a signal because of

Fig 7. Examined heat sensor
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different heat sources like computers or sunlight through the windows. The examined sensor works well for stationary human
detection, such as putting lights on when a person enters the room but when the object that the sensor is attached to moves, the
information from the sensor becomes unusable. Therefore, this heat change sensor cannot be used on a mobile robot. Figure 7
shows the sensor and lens that were examined.

4.2. Camera

Using a camera as a sensor for the detection of humans is more complicated than sensing heat. There are two main
approaches to human detection. The first class of methods compares detected parts of the human body with a prior human
model. The second class of methods uses statistical analysis of a set of low-level features within a photo to classify the photo as
containing a human or not. Different shapes and the movement of objects, lights, illumination and shadows can bring false
readings [4]. Using a detection system that consists of cameras and sophisticated algorithms, takes time and effort to make it
accurate but it could be used to make a robot follow a human.

Car companies are currently investing human detection systems. Companies like Toyota and Volvo are building systems
that can prevent accidents. Those systems can detect pedestrians and stop the car if an accident is about to happen [5,6].

Laser scanners that can do 3D mapping are expensive but accurate. The sensor manufacturer Sick has a product LMS200
that is designed for indoor mapping that has an operating range from 0 m to 80 m and has 180 degrees of scanning range [7,8].

5. Conclusion

The goal of thus assignment was achieved. An autonomous mobile robot was built from scratch and made to work as
planned. The robot can navigate through a labyrinth without a problem. The most difficult part of the assignment was the
designing and building of the robot. Programming was proven to be the easiest part because when a problem rose, a solution
could be found from the Internet or books. It was educational and a good experience to be able to design mobile robot freely. If

money was not be a problem, using both cameras and laser scanners together could prove to be a very effective design.
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Development of an automatic blood sampling method based on a mosquito’s sucking

mechanism and an expert’s technique

Hirokazu Sa1to, Toshitaka YASUDA* and Susumu TARAO

A needle puncture control method using the information of the force acting on the needle tip and
the detecting of blood has been developing for automatic blood sampling. The needle control system
extends the freedom of movement and reduces the size of the blood detection device. In this study,
a practical system with a 4-axis (x, y, z and 6 ) actuator and a simple device for blood detection
was developed. Using the new system, experiments of needle puncture were carried out on a
morphological model of human skin and veins. The new system could easily demonstrate positioning
the needle tip to the region of blood sampling and detect a substitute blood.

(Keywords: needle puncture, automatic control, blood test)
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Table 1 Specification of the motorized stages

axis stroke speed resolution
x,y,z 80mm 2.5mm/s 1.0 ym/step
[ - 2.5deg/s  0.0025 deg/step

Table 2 Specification of the force sensor

max. load (N)

10.0

natural freq. (kHz)
17.5
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Defect Detection Using Neural Network at the Strain Distribution

Measured Using Stress Stethoscope

Yuto NAKAGAWA, Mitsunari KITAYAMA and Shigeru KUROSAKI

Recently the stress stethoscope was developed. The stress stethoscope made by unbonded type
strain gauge which does not require the adhesive. In this study, the stress stethoscope was used in
order to obtain the strain distribution of the defect material. The depth of the defect was identified
on the neural network basis of the strain distribution data using.

The virtual defect notch was put on the test piece surface. Several kinds of strain distribution test
pieces were taught by data PC. Strain distribution of back surface was measured on the test piece of
the unknown notch groove depth, and the notch groove depth was identified. By the neural network
treatment, the relative error which detected the defect depth was obtained for true depth within 8

~ 9% of plate thickness.

(Keywords: Non Destructive Inspection, Stress Stethoscope, Neural Network, Defect)
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Tribological Characteristics of Solid Lubricants in Ultraviolet Irradiation Environment

Katsumi FukupaA, Mitsuo KoBAaYASHI and Tetsu HARADA

This paper describes tribological characteristics of solid lubricants in ultraviolet irradiation
environment. Today, the solid lubricant is used in various places. For example, in vacuum
environment that oil evaporates. And it attracts attention as maintenance free lubrication law. In this
study, I investigate tribological characteristics when it irradiated ultraviolet rays in the atmosphere.
I used the pin on disk abrasion testing machine for it. Pin and disk are made of stainless steel (SUS304).
The surface of disk is coated with molybdenum disulfide. Result, friction coefficient have decreased

when ultraviolet irradiation.

Keywords: Tribology, Solid lubricant, Molybdenum disulfide, Ultraviolet irradiation
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Gas Transport through Oscillatory Flow in Pipes with Different Internal Surface Configurations
Akihiro SHiMIZU*, Reiko SOTOZAKI** and Masashi SHimizu***

Experiments have been carried out to obtain the effective diffusivity of carbon dioxide for axial
transport in the oscillatory flow through straight circular-cross-sectional pipes with several types
of internal configurations. A smooth inner surface pipe, an internal thread pipe, a dimpled pipe and
a pipe with a spiral baffle inserted into the internal space of the pipe have been tested. Results
have been compared with the smooth inner surface pipe. The internal thread pipe has established
the highest effective diffusivity in the case of the largest tidal volume and oscillatory frequency. In
the region of low tidal volumes or low Reynolds numbers, the pipe with a spiral baffle has shown
the highest effective diffusivity against the other types of pipes in the case of higher frequency of
oscillation.

(Keywords: Oscillatory Flow, Diffusion, Dispersion, High Frequency Oscillation, Effective
Diffusivity, Carbon Dioxide, Respiration, Bioreactor)
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Tensile Strength Characteristics for Adhesive Butt Joints with Bonded Surface of Waved Shape
— 2nd Report, Adherends of Dissimilar materials —

Yasuhiro UENO, Jyo SHIMURA and Shigeru KUROSAKI

In this paper, static tensile experiments to clarify the joint strength for adhesive waved butt
joints with dissimilar adherends were carried out, using epoxy structural adhesive. In addition,
effects of adhesive thickness and combination of adherend material on joint strength were examined
in the experiments, where the adhesive thickness was changed from 0.05 to 0.1, 0.2, 0.5 mm, with
the three kinds of combination of adherend materials “aluminum alloy A5052 — mild steel SS400,
aluminum alloy A5052 — brass C3604, mild steel SS400 — brass C3604. It proved that the case of
similar adherend shows tendency in opposite for strength characteristics, from the result that the
joint strength increases as the adhesive thickness increases in case of dissimilar adherend. The joint
strength of specimen using brass C3604 as material of one side adherend proved to be the highest in

the three kinds of combination of the adherend materials.

(Keywords: Adhesive butt joint, Dissimilar adherend, Tensile strength, Epoxy structural adhesive,

Adhesive thickness)
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Table 1 Material properties of adhesive and adherends.

Te)
]

L

Adhesive Adherend Adherend Adherend
S.W. 1838 B/A AS5052 SS400 C3604
Young’s modulus
(GPa) 34 70 206 100
Poisson’s ratio 0.39 0.314 0.3 0.35
Densit
(kym% 1.13x10° 2.7x10° | 7.86x10° | 8.46x10°
Yield stress or —
Proof stress (MPa) 20 79 245
Tensile strength
(MPa) 43.9 195 400 335
Tensile shear strength o1 _ _ -
(MPa)
Peel strength - - -
(kN/m) 0.8
'ﬁﬁa_ ¢
150

Fig.1 Geometry and dimensions of joint specimen
used in experiment.
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Fig.4 Relation between joint strength and three type specimens
in case of the adhesive thickness 0.1mm.
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in case of the adhesive thickness 0.1mm.
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Table 2 Averaged values of joint strength for various specimens. % O
Averaged joint strength (MPa) ) O
Adhesive % 10 O g [ J ]
thickness Dissimilar adherend Similar adherend g
(pom) A5052 C3604 SS400 A5052 C3604 SS400 é MW SS400 — SS400 [0 SS400 — A5052
—C3604 | —SS400 | —A5052 | —A5052 | —C3604 | —SS400
A C3604 —C3604 A C3604 —SS400
0-05 16 | 169 | 101 ) 21.0 _ _ @ A5052 - A5052 O A5052 — C3604
0.1 11.5 10.7 11.5 18.8 235 19.9 0 \ \ \ \ .
0.2 18.1 20.1 13.3 16.6 — — 0 0-1 0.2 03 04 05
Adhesive thickness (mm)
0.5 17.7 208 16.0 11.0 _ Fig.6 Comparison of averaged joint strength for each specimen.
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Table 3 Standard deviations of joint strength for various specimens.

:?f:f:;:f Standard deviation (MPa)
Dissimilar adherend Similar adherend
A5052 C3604 SS400 A5052 C3604 SS400
— C3604 — SS400 — A5052 — A5052 — C3604 — SS400
0.05 4.8 5.5 2.0 2.7 — —
0.1 1.6 32 4.1 2.4 39 1.2
0.2 3.1 2.7 2.5 2.3 — —
0.5 2.6 32 2.4 1.8 — —
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Fig.7 Comparison of standard deviation for each joint specimen.
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Fig.8 Comparison among each joint specimen for gradient
of applied load - elongation diagram.
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(b) C3604 - $S400.

(c) SS400 - A5052.

Fig.9 Fractured surface of each joint specimen.
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Fig.10 Fractured surface of joint specimen
in case of similar adherend (A5052 - A5052).

i, 3 SOMMFEREBRRA ORIMEN R 526D
LPHUOMFE—IZ R DA RH D, L\ ) LEIR
LBREWE R TH D2, TORIMIES DL Z AR
HTH D,

4.3 WHTEmDIKE

Fig.9 [CH&EBE S 0.1mm (281 5 3 FEOMTF
R OREWTEIREEE R T, A RMEIE LTIV
=T LEA AS0S2 B ik FEREBR A TIE, TR
=T LG4 AS052 I OB (RS B A 3 & TR
EEDVTHE O, BEBRFEBEOHME LT
WD, ZTDOI END, RBFFETHN - A A
LA BIRETOMYE, Thbb, LivEET v
S=ULABEE A2 AR bEWVWEFTR D, —H, M
#i C3604 7z & Tofik FalliR i Cl, $EER C3604 M DHK
RS D D HEAE RS RIBET 2 E AR TE 5,
TS ORI, ARFEICB W THESEES MR D
/NEUY 0.05mm, 3B &N 0.1mm OFETFRER FCHEZ
WICRLNDHEOTH D, 0.2mm, 0.5mm DOWT LD
TR OHA TIE, ENENORmEICEEAD
FAEKRD 2R L, S & GEEEEANRAE L7k
B LD Enbhote, LEENR-T, 5
JE X DB/ S Wk TREBR T TIE, BEEA & s
KRt Rm oL, SED, BEEREPERR O
PEAETRIE TR IS E RIT L, BEEENRE
WETFERER AT, BEEAIE O b O OFRE kTR
FIZRELBBRTAILDEEZLND, £T2, 3 O
DEEEMELD 5 5, 73 =7 554 AS052 D3k
HRAIVENREWE S & L7228, Fige # ARV Ti,
C3604 - SS400 ik FaklR 23 e & Mk TR BE 23 15 < 72
STEY, DAMEOR LELSLT L HKTIREIC
BT HEIEROLRNE S TH D,



76 FOR TR F R M e (5842 1) %)

WIZ, BB RO R B OB A 2R 2 AT ik
HE & DR A EET 5, Fig10 1 TSR BN T L
=T LG4 AS052 AL, #2EEIE £ 2% 0.1mm DY
B OMFRER A OB TH 5, RFEMEIOS
VI3 B 7 Sk DTSR B A5 A D R AR
DB, RAGBIECKME L eoTWD, ZOHM
VWS AR 2N 58 C3604 [R] 1, #RElH SS400 R+
Yk SO RE & 22516(0.05, 0.2, 0.5mm) S &
THETHLRAKTH D, REMEIOSEIZRT 50
BRI L KT TIRT & LT, BEA L paE R
REOPEERED &5 2 LN E, BRI
R4 2EEGSTPREN MR ER & L TEZ LN
%o AWFFECHERA L T D EEABESRITE 1 IOR
T XU, SIEREAMTREN G REE L IR,
DIEITKINS Th 5, HAEKRGA T, ORI
D XA AWHE T OFBREL 70D L PRSH, §i
WOBER|OBEEFELESD &, WA ERBLATIT
FOBE BP0 5 RS, b
D Z EITARERIS DN OFER 905 LR T
X, PEERSANITE IS ERFNEL DI BDO LT
B,

LLEXY, BEERPEREME & SR & CI3H
BINCEESEE OMIEIEN B2, TOTRER L
LC, RFEMEIOLGAIIBEGHMOIRIIRIEIC, R
FOBF D6 Tl H & BE RA BRI D dad LRI
N2 REOBEEBEICRKE S EEINDI LD L
EZbhb,

A 11L,12)—
/e

5. #£5

AWFZECIE, BEm VP CIRRE LR E Sbt
BEAEMTICBOT, HERE MO A S DY
& LT8G OF IR RRM: 2 ZERICHE 35 Z &
ZHBE L, #EBESB X OWERMEIOMAA

A BTN RIETHBIC >  CRE T 1.

PRz mi 58,

(1) BAAM OB RZE X &b BEkT O TIRE
R B OB A I ANE T 5,

(2) AWFFETRE Lo HEEIE S OHiPH0.05Smm 7>

5 0.5mm) TlX, HEBEINKE DTN,

i TFEREE A HIINT DRI H D,

(3) #FEE S 0.2mmFB L OV0.5mm O FRER T
X, ERMEIOMAAEDbRICLOTLELE
WTRENEOND,

(4) AR THWT-HE IR B 3 FEH(AS052,
C3604, SS400)D 5 5, i C3604 ZHilAG ot
% Z L SEFIRE A EICARTH D,

BN

1) EKERTE « BN - B AREE S SCE - 37,
293, pp.33-41 (1971)

2) (HEEFEAE - B - LRES R - kBRI M
Kl ¢ 48, 3, pp264-268 (1999)

3) HSEAE - ERRTH] -t RS = BB 47, 9,
pp.971-977 (1998)

4) ZF OB -l f EWRHISE B AR S
i SCEE(A TR) : 66, 645, pp.939-945 (2000)

5) & A WD AN - KBRS B A
225 SCHE(A B © 58, 552, pp.1417-1423 (1992)

6) PBIRSCHE - H - BR T AAETY S
SCHE(A ) : 64, 626, pp.2489-2496 (1998)

7 CEIIEIEE - BAIATK © AR SmmSUHE A
) : 65,629, pp.21-25 (1999)

8) HFEFE - AN HE - eAHTEE] - KR K -
NG B o H AR AR SCEE(A fR) - 58, 553,
pp.1531-1536 (1992)

9)  HRESC - AR - o BEE = BPEE 46, 7,
pp.820-825 (1997)

10) ‘A BB - ARECEURE © B ARBEE R 39, 5,
pp.177-182 (2003)

11) &R BE - BRILFIfEL - B R - EIRER A
BB ¢ 54, 3, pp.183-189 (2009)

12) BKILFRMRL « GSAT 78 - Bl % R LEEE
BN SERERIFFE R A 3 ¢ 41, 1, pp.23-28 (2010)
13) G4 B - OKNEERST - B K - HEEE A
A F S 16 B 2 I o I SR

pp.521-522 (2010)

14) B B - OKWEBRIT - Bk % - BJIEER - A
ARFRF LFRVR 22 FEREFROMICHR KW
T 2 R R SUSE © pp.23-24(2010)

CERC224E9 H24 H =<3



HOR TSRS M A e & 442 () %, 2010 7

W22 X &b AT O FAIE B 2 T BB aT
KA, BA T, By T
Analytical Approach for Mechanical Properties of Adhesively Waved Butt Joints

Syunsuke YONEMITSU, Jyo SHIMURA and Shigeru KUROSAKI

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” in previous paper. In this paper, FEM analyses to
clarify the stress field at the bonded part were carried out. To confirm the reliability of the analytical
results, experiments about strain distribution by using strain gauges were performed. In addition,
effects of adhesive thickness and Young’s modulus of adherends were examined. As a result, it was
found that stress concentrations occur in center and edges at adhesive interfaces. Furthermore, the
value of maximum stress increased as the adhesive thickness and Young’s modulus of adherends
increased. It was proved that the strain distribution by analytical result is consistent with that
measured with strain gauges.

(Keywords: Adhesively waved butt joint, Stress concentration, Bonding interface, Finite element
method)
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Fig.1 Model for analysis.

Fig.2 An example of mesh divisions in FEM analysis.
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Fig.5 Stress distribution at interfaces and center of adhesive layer.
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Estimation of the Potential Electricity Generated by Using the Geothermal Resources

Atsushi Dor1 and Kei KixucHl

Geothermal energy is the heat from the Earth. It’s clean and sustainable. Japan is blessed with
plentiful geothermal resources, and geothermal power stations have the capacity to generate about
530 megawatts of electricity as of 2008, and in practice 0.3% of domestic electricity demand. Great
expectations are being placed on the development for promoting the introduction of geothermal
power generation as a valuable domestic energy source.

This paper discusses how to estimate the electricity generated by using the potential amount of
geothermal resources in Japan. NEDO performs geothermal assessment of about 70 locations which
have high expectation for geothermal power generation. The model which simulates the capacity to

generate of the individual location is developed.

(Keywords: geothermal energy, geothermal power generation clean energy, renewable energy)
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The development of the photo sensor for a blind person by CdS cell

Masamitsu YuGA, Mitsuo TAKAHASHI, Katsuhiro Azu,
Takenori NITTA and Koichi Kopama

The CdS cell is the semiconductor device which has been used as a photo sensor. Though the
optical response speed by frequency is inferior to photo transistor, the photo sensitivity is very
good. Therefore, it is being used for the automatic exposure device of the camera widely. Electric
resistance changes by the amount of light, and resistance falls down with CdS cell when light is
irradiated.

This time, it has the development of the figure reading device for the blind person asked for from
a certain school for blind persons. So, the device which changes a figure reflects light into the power
of the sound was made by using CdS cell.

Because there were few experiments about the photo sensor by a course of electronic engineering,
this device was made in the time zone except for the curriculum toward the third grade. The device
which changed light into the sound in the very low price could be made as a result. The principle of
this device could be understood promptly because the theory of the transistor was being learned in
the third grade, too. It was good impression when it had the student of school for blind persons use a
made this devices.

It considered how much performance the device manufactured as an experiment was by this
report. A blindfold was actually worn on the student of this school, and an experiment was made,
and it had various figures read. Figures are a square, a triangle, a circle, a hexagon and the figure
which turned in the key shape. A test person had the circle composed of the line used by the
imitative ESP card, a triangle, a square, a cross punishment, a wave read by the sound in these
others, too. Furthermore, a student tried it in the decision by the depth of the figure color and the
maze as well.

It was proved that it could be recognized as a result. Because a sense toward the sound is
excellent in the case of the blind person, it considers that a complex figure can be judged by using
this device.

(Keywords; photo sensor, CdS cell, a blind person)
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Report Collecting and Inspecting Web-system for Programming Language Exercise
Toshifumi Kosaka, Sadanobu YosHIMOTO and Katsushi MATSUBAYASHI

It is strongly recommended for students in computer science course both to write lots of computer
programs and to read good programs to master programming languages. In addition, it is considered
that practice is one of good method to study engineering. It is hard for teachers to collect and correct
the assignment reports with printed material. For teachers in charge, the collecting and inspecting
reports system with web-site has been developed.

In the system, the students are asked to upload their reports at the special website. The system
checks students’ programs and programming styles automatically. To build the system a teacher
is asked to makes only several CSV files that are the tables of students IDs and the assignment
reports. The system reduces teachers work effectively. In this report, the details of the system are

introduced and how it works is mentioned.

(Keywords: C Programming, Exercise, Report Collecting System )
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A Study of the Image Processing method in the Character Recognition
Assuming the Low Speed Network

Masato Suzukr* and Daisuke KiTAkosHI*

TCP2Z is a next-generation communication protocol in the transport layer. of OSI reference model.
We are doing a joint research on surveillance camera system using TCPZ2, and our aim of the
research is to develop the chinese character recognition system which works on the surveillance
camera or microcomputer installed in the camera. To implement our recognition algorithm to
microcomputer, we propose a new algorithm using k-means clustering method and computational
complexity reduction method. In our experiments, we found the new algorithm is useful to mounts
on the microcomputer.

(Keywords: TCP2Z2, Surveillance camera, micro-computer, pattern recognition)
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Reduction of the toxicity with leaching of metal reduced by the persimmon tannin
as a replacement for chromate plate

Ryo Suojr and Takanobu SATO

The corrosion products of persimmon tannin plate and chromate plate were characterized by an
X-ray diffraction (XRD). The XRD patterns of the corrosion products revealed the high crystallinity
and monophase state of zinc hydroxychlorides (Zn;(OH)sCl,-H,O). The samples were eluted in 0.1
M HCI (at a ratio of 1: 1 ; solid to liquid ratio) for 24 hours. After filtration, the concentrations of
chromium and zinc in aqueous samples were analyzed using inductively-coupled plasma mass
spectrometry (ICP-MS 7500s; Agilent). The toxicity of gallic acid, tannic acid, trivalent chromium,
hexavalent chromium and zinc were determined with ROTAS"™ (Rapid Onsite Toxicity Audit
System) assay. The metal concentrations and toxicity of the leachates were higher when chromate
plate was leached. These results indicated that the performance of the persimmon tannin plate was
better than that of chromate plate.

(Keywords: persimmon tannin, plate, hexavalent chromium, leaching toxcity)
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The Annotation of the Shinsen-man’yoshu (17)
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The name of the journal has been changed from “Research
Reports of Tokyo National Technical College” into “Research Reports of
Tokyo National College of Technology” since the 1984 issue.
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