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A Study on the Japanese Engineering Ethics Textbook
Technology Is Nothing But the Fruits of Humanity (Japan Society of Civil Engineers)

Koji KAWAKITA

The Japanese Engineering Ethics Textbook Technology Is Nothing But the Fruits of Humanity (Gi-
Jyutsu Wa Hito Nari published in 2005 by the Japan Society of Civil Engineers) may not be popular but
deserves wide-reading because of its unique merits. It contains the result of questionnaire put to Japa-
nese civil engineers as well as the valuable introduction of the cases of the ethical and distinguished en-
gineers such as William Wheeler, Isami Hiroi and Akira Aoyama. For more details of these engineers
you can refer to the critical biographies written by Mr. Tetsuro Takasaki.

(Keywords: engineering ethics, compliance, civil engineering)
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The Light Machinery Industries during the Early Postwar Years in Japan
—The Effectiveness of Foreign Exchange Policy—

Keiichi AsaNoO

By the late 1940s the Japanese light machinery industries (e.g. bicycle, sewing machine, watch and
clock, optical equipment) started to revive and to export. The GHQ/SCAP had no clear policy on the
light machinery industries, because its main goal was the elimination of the Zaibatsu Control. But the
GHQ/SCAP and the Japanese government induced those industries to rationalize production. Dodge’s
arrival and the single exchange rate forced them to cut costs in order to remain competitive in the in-
ternational market, because the yen rose against the dollar. Also Japanese government carried out na-
tional export inspection system. The purpose of the Ministry of Commerce and Industry (the Ministry
of International Trade and Industry, after 1949) was not only to increase export but also to sweep off a
bad reputation of the Japanese exports, “cheap and nasty.” The light machinery industries had im-
proved their ability and played a leading role in Japanese Export before the mid-1950s.

(Keywords: Light Machinery Industries, Export, Foreign Exchange)
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An Experimental Attempt on Science and Technology Classes

Yutaka KAwWAMURA

This paper reports experimental classes on Historical Research of Science and Technology for three
different students in Tokyo National College of Technology. Those are the fourth and fifth year stu-
dents as well as Advanced Course one. Following the teaching method focused upon the way how to
choose their research theme better based on their own interests, their commitment to class is examined
in terms of quantitative and qualitative data. Based upon this analysis, it is suggested that this experi-
mental teaching method is effective in developing students’ awareness to the process of research.

(Keywords: history of science and technology, document retrieval, teaching method)
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Practical Collaboration between Teachers of Mathematics

and Those of Engineering on Mathematics Classes

Akira SgiTon

There is a great demand from the students in the subjects of mathematics and applied mathematics

to learn how the mathematics is applied in the engineering fields. Obviously, getting acquainted with

some practical applications of mathematics is of great importance to boost the motivation of the stu-

dents.

(Keywords: practical collaboration between teachers of mathematics and those of engineering, moti-

vation to learn mathematics)
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Evaluation of Tribological Characteristics of Bioceramics in Physiological Saline Solution

Katsumi Fukupa, Mitsuo KoBayAasmHr, Hirotaka TsuTsumi, Yuki Kozu

Recently, there is a lot of disease and the injury to suffer a handicap in a joint. Therefore an artificial
joint to substitute with an artifact attracts attention. Biocompatible materirals such as stainless steel or
ultrahigh molecular weight polyethylene have been used for an artificial joint. In late years the ceramics
attract attention from the high biocompatibility. In this study, we bring out tribological characteristics
of the bioceramics with Pin-on-Disk abrasion machine.

(Keywords: Wear, Tribology, Bioceramics, Alumina, Partially Stabilized Zirconia, Physiological Saline,
Pin-on-Disk Abrasion Machine)
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Table 2 Test conditions

Normal load [N] 38.2 (3.9 [kefl)

Rotational speed [rpm] 100
Friction time [sec] 14400
Physiological Saline

372
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2.5. BRBRFE

ASRERIL [JSME S 013 — 1990 EEREDIEHERER L)
BEOIJIS T 0303 ALBSAMBOY L F 2T 4 27
B X DEERRGE Lo TEMBLE.

EFU0IC, EURBRAE, TARIBBRETE LY,
& ) —NVOIEIZE 5 o, BERESEZITY. 0K,
E£RBAFOEE, BE, KREHIEZHETS. vrAv
54 A7 BRI R 2 U0 (1T, EEEEK
CRESE, BEMELZAR LIRS CREIERE O
BITH. WIC—ERBRAEZBRVAL, FRBRAFOEER
BELCHEERBBICRYMITS. 2LT, L 5B
MEeAOREL, FEEFICEERMETLe SBR
BREITY. RBETH, RBRAEHBREIOmVAL,
BERESZCRBREOTNENOEELHIEL, BR
A& DEEOED D IEREEEZRD 5.

BB, EVRBARYMTOBRCE VR LT 4 X
JHRBAPFYZDLTLEY, ZORETL IFL
TLES Z L&D, B TR B A B
WCHEETHREDOREERS T

2.6. BEAXYITL—ar

Fig. 4 WEEBHOXY VT V—a VERETRT. K
METIIEBEAEHER= VT 4 ¥ a F GEFEZE WeA-
710B) & R—F T A< NLFu H (4 b IR-RX20) % 1E A
LTHEETS. AEHCBEONPHEITBETHY, BIE
BOERIC L > TEENRERT DD, ZTOMEX YV

50
'y = 249.96x - 458.54 A/;X//
o R*=0.9999 /

S
[}

[£2]
(o]

ol
[e=]

Friction load[N}

Ry
o

] ] 1 1

[wn]

1.80 1.85 1.90 1.95 2.00 2.05
Conditioner voltage {V]

Fig. 4 Calibration data

TL—Ta URREERS. Xx T L—va VITEE
EISAT S TWRVRE TR A+ 28k S,
EURBRARY T EET P F T 4 — R (IMADA)
THULMITEZEICk > TEBLE.

3. RBERBIUER

3.1, EFEREER
3.1.1. PEEEEREK

Fig. 5 7*6 Fig. 8 WHARRICL VBN BEREK
L Lw > BN & DBRE R

=
©

Sample 1

| {Pin  :ZrO,(Ra 0.01pm)

Disk :Zr0, (Ra 0.01um)
Lubricant : Physiological Saline

PR
P N

0.0 !
0 5000

o
o

o
<}

o
~

Friction Coefficient

©
o

M

10000
Time [sec]

15000

Relationship between friction coefficient

and time in Sample 1

o
[N

o
o

o
S

1 Sample 2

Pin :Zr0O, (Ra 0.02um)
Disk : ZrO, {Ra 0.01pum)
Lubricant: Unjubricated
0.0 L L

0 5000 10000
Time [sec]

Friction Coefficient

=}
o
1

15000

Relationship between friction coefficient

and time in Sample 2

o
o

WW%@%%

<

o
)

o
»

| Sample 3

Pin : ALO, (Ra 0.02um)

Disk : ZrO, (Ra 0.01um)
Lubicant : Physiological Saline

Friction Coefficient

o
[N}
|

o
o

0 5000 10000
Time [sec]

15000

Fig. 7 Relationship between friction coefficient

and time in Sample 3



44 SR S 5 PP 9 1
1.0
208
g %
=]
£06 G OOEOROBO0C000000
S
,§ 04 Sample 4
B Pin :ALO, (Ra 0.60um)
&£ 0.2 Hbisk : ZrO, (Ra 0.56pm)
Lubricant : Unlubricated
0.0 . .
0 5000 10000 15000
Time [sec]
Fig. 8 Relationship between friction coefficient

and time in Sample 4

BEREIT, Lo ) BRFOBEH 2/ NERE D — K
T (EFIEE IMA-A-50N) & B O 9 45t (NEC = 5%
AS1203) ZAWTHIE L, TOBEENZHRBINCEIELE
EEWECRLEEZAVS. £k, BEREOMEL,
J A XEBYBRL 20 10 SEOEFFEHMEICE - TR
L7z,

Thnky, 71, 2, 3, 4 DEORBRICBWTD
RRFABER IR VERREER T LB 0015, £
D%, VTN LEBREMIN =T /B EELRY
L=, AEAKEKEE) OMAEDETIE, FFESRE
BB N TEERHSAMIZETLA2AS 0.1 T
DECEE T AEAABRbND. Zhicd L THr 7w
QMBS BRENRIN =T /B EEI NV =T, EE
18) DMHEDETIE, 71 L EFICERORKRIC
o TEBREIRAIET LT ERARONS.
7, VTN 3(TAIF/EHEERINa=T, &
HEEHKEE) OMAShE TR, RERFARRICEVEE
BEERLEED 0.7 EOEICHE L. 7L
LTI F/EBYEERILa =T, EEE) OBERED
BT, BOREMIN =T /EHEELIL =T D
MAEDED L I ICAEEAEKOFEIZL 2 KEREND
BRONRP-o, 2T, FvI3BF T4 &
D HLBOEBEREERLTVWADIE, EUrRBRRFOAY
) PRBA OXENRETH 2 LT 5.

3.1.2. [HEREE

Fig. 9 26 Fig. 12 KERBRICK VB ONILERE
IR, HEREER, Lo )BRRINZORBRAFOEE
NORKEZBENTRD S, L, WERENADHELE
RAHGEITEOEITER L L.

_Wi-Ww,

W. = 3)4)
s P-L-p

 40(2) %)

ZZT
W, : RERFOWEEE [mm?/N]
W, @ BERORBRFOEE [kel
W, : RBEgORBFOEE [kel
P : TE [N]
L : L 5%EEE [(mm]
p  HBRAOHE [kg/mm?]

Thad.
1.2E-07
Sample 1

% 1.08-07 [4Pin : Zr0O, {Ra 0.01um)
o Disk :ZrO, (Ra 0.01pm)
E 8.0E-08 H Lubricant : Physiological Saline
z
‘®» 6.0E-08
o
3
£ 4.06-08
&
= 2.0E-08

0.0E+00 2.14E-10 0

’ Pin Disk

Fig. 9 VWear intensity in Pin-on-Disk wearing test
in Sample 1
1.2E-07
Sample 2 1.02E-07

= 1.0E-07 [{Pin :Zr0, (Ra 0.02um)
~ Disk : ZrO, (Ra 0.01um)
g 8.0E-08 |-LLubricant: Unlubricated
B
‘s 6.0E-08
<
8
£ 4.0E-08
§ ) 0E.08 2.09E-08

0.0E+00

Disk

Fig. 10 Wear intensity in Pin—on-Disk wearing test
in Sample 2
1.2E-07

Sample 3

% 1.0E-07 H Pin :Al,0;4 (Ra 0.02um)

-~ Disk : ZrO, (Ra 0.01um)

g 8.0E-08 || Lubicant : Physiological Saline

oy

‘% 6.0E-08

<

g

£ 4.0£-08

©

E
2.0e-08 T-TOE-08
0.0E+00 1.87E-10
) Pin Disk

Fig. 11 Wear intensity in Pin-on-Disk wearing test

in Sample 3



b, b Al ETEE 7 32y 2 ZOEBARKTICET 2 I Ro Y -4 45
1.28-07 EREEOEENIEL RoTW5S, 7L 4 ORBE
Sample 4 . _
S 1.0E07 [{Pin :AL0; (Ra0.60um) bETh, WEEFoEEENAERENL.
-~ Disk : ZrO, (Ra 0.56um)
g 8.0E-08 || Lubricant : Unlubricated
% 6.0E-08
<
8
£ 4.0£-08
®
2 5 0E-08 1.52E-08 1.88E-08
0.08+00 Pin Disk
Fig. 12 Wear intensity in Pin-on-Disk wearing test

in Sample 4

“hEy, T 1 OEBREDETIE, EURRA,
T4 A RBRAEICHEE BN EEREEZTRL TN S.
YT 2 TIX, VU7 1 IR TRERLEEES Fig. 13 Microscope images of worn surface in Pin—
RLTWA. £, o7 3 OMLELETIE, T4 on-Disk wearing test in Sample 1 : Disk
ATRBAPHEBIC NS RERZRLTOD, UK
FIIKREREERLTNS. 7L 4 OEBEDET
b, TN 3 ICHASNTRERLEREZ R L THDH,
ZOHEEERRRAOREHIBRESEELTNDLIHO
LHERIT .

bz, HEREDEND, BORELI V=T /8]
NEERDNV2=T, TAVITF/HGRERINVA=T D
EBLOBAITRBNTHERENIENREETETHD
EHERT S, P

ERRRZOBRRARELZ BRCTHRRA T L, Y05

BITRNT b EFERAER TE 5 REICERL T, i i 200 [um] ||

EOHE b HERREIT/NSWEZR L. TS bogl lﬁﬁs !
Fig. 14 Microscope images of worn surface in Pin-

3.2. FHHEBIE on-Disk wearing test in Sample 2 : Disk

Fig. 13 2»b Fig. 16 CEFHERBREOT + A7 RBF
OREBEWEFTELTT. REHREI L >BRRED
HBRFETE M ey ) —LVOIRICE 5 5[, BEK
VeI 21T - e R IT I BEE (F— X VH-5910) 2 A
WTER L.

FERBEOER, Y7V 1| OEZEGDETIE, BV
RBRAF LT 4 A7 BB OBEREICKEREVZIR OGN
T, B &k D nlr AT X 2 ERR L R A ORkEE
ko TRALZERBICL > TER I RS h
DERENSHERTES. U7 2 OBEDETI,
LRI K DEFRIIHEATE T, MArVMLOHDE
HROADPHER SN, T TN 3 OlHZEDETI,
HFo 1 LRI UL AR LRER - Fig. 15 Microscope images of worn surface in Pin—
BEEEENFER TE N, U7 1 I CHEL - on-Disk wearing test in Sample 3 : Disk




46 R LR SE MR e (54002 %5

5) ILAHEZ, FEAME: PIAARrY—, BEITEH,
(2004), 188-189.

(FRr 211 H 88 =)

(YR 4 3
fi{g‘:’;ﬂ e 9L SHE R TR et

Fig. 15 Microscope images of worn surface in Pin-

on-Disk wearing test in Sample 4 : Disk

4. #

VLA UT 4 R BIEERERERE & RV CABE AR K
WCRITBTNIFEESEEMIN =T Extg e Lz
BRERRETo/k. TORKR, £AEEHEAKPTIIT I
F/EFEERTN =T ORBEDE LY bESEEL
DN a=T [ESREND N =T DEBE DR DT RE
BREMNEVVEEZRT WO RBRAE N, iz, |
BEOBEEOREBEND, RUACLDEERELE
BEEEoBERENRBET DI EARRETE . 2bIT,
EEIBRECOBRERREIT) 2L T, HOoRELI L

a= T /ESEELD N 2 =7 ORAFEDEITB O TEE
BERKESETLEZ 2D, ZOELELEIZBN
TITAEEREKEZEESNE LTHVWAZLBREHTHD

LR TE . TRy, HiEAlL L TOERREK
DENENSHRHFSND.

il

BE IR

D R E, BRTH, BEEE M F IR
U— -HEOBE G-, EERERSH,
(1988), iii-iv, 169-171.

2) TBHED, HEE, £ HE, WERKE: F5E
ﬁmv»::7wéﬁﬁﬁm$mﬁﬁéF§4ﬁu
TU—REE, BAERTYS JLRERSHE F 45

Elfds - #ES BIEMROCEE, (2008), 389-390.

3) JSME S 013 - 1990 AARMMESELE BEOFE
HEFE, () B A ES, (1999), 3-6

4) JIS T 0303 ATLBEGIAMBIOY VAT 4 X7
Ik pEERERBR IR, (M) BAHMEHS, (2000),
2-3.



SO TS S W SRS 45 40(2) B, 2009

47

HEEEICBIIAYfZuxrp bu=r ZA0HEH
— 1|, <A 7077 F a2 —FORE—

Al B, SRR

i, ' OEET, TN OB

New Twist for Micromechatronics in Tokyo KOSEN
—1st Report, Prototyping of a Micro Actuator—

Akira KakuTa, Susumu TArAO, Hirotaka TsuTsumi, Jyo SHIMURA

MEMS is one of the important technologies in the mechanical engineering field of 21ct. This study
tried to found the MEMS technology in Tokyo KOSEN. In this study, micro-mechanical structure made
by SiC film were applied to MEMS for hard environment because single-crystal SiC thin films have ex-
cellent mechanical properties such as high young modulus, durability, etc. Prototyping and its perform-
ance were investigated using bimorph thermal micro actuator of SiC thin film.

(Keywords: MEMS, Micro Actuator, SiC thin film)
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Table | Specification of SiC thin film

Polytype 3C-SiCon (111)Si
Method Hetero-MBE
Thickness nm 180
Growth temperature K 1273
Growth time min 60
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Table 2 Properties of Materials

Ni SiC

Young’s modulus Gpa | 219 450

Melting point K 1726 | 3343
Coefficient of thermal |

expansion 107%/K 13.4 4.8

W um 10 20
L um ]| 10~50 | 20~100

Fig.1 Schematic Diagram of Ni/SiC bimorph actuator
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Fig.2 Fabrication process
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Table 4 RIE condition

Etchant gas|CF4(80%) , 0A20%)
RF power S50W
Pressure 32Pa

Time 15Smin

Table 5 Si etching condition
HF(9%), HNO (68%) .

Etchant CH COOH(23%)
Time 5~8min
5. {RURER

R L7z ev XAl En i~ aT 75
2x—4&® SEM (GEEMEFBEME) k58
EZ2FEREO—FE2X 3IZRT. 1ZV1E 10pm D

(a)Width=10um
Fig.3(a) SEM images of Ni/SiC bimorph actuator
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(b)Width=20pum
Fig.3(b) SEM images of Ni/SiC bimorph actuator
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Fig.4 Schematic of the experimental setup
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Fig.5 Relationship between
input power and temperature
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Fig.6 Relationship between temperature and
displacement of Ni/SiC bimorph actuator
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Mechanism and Kinematics of Spatial Six Degree of Freedom Wheeled Motion Base

Susumu TARAO

A 6-degrees of freedom (DOF) motion base is proposed for the purpose of setting up a user-friendly in-
teraction system on the desktop. It aims at motion in various situations with a large range of movement
using a simple mechanism, and generating motions adequate for an interaction with a man and for com-
puter application. In this paper, a prototype of the motion base is described. Its mechanism consists of a
combination of a wheel drive locomotion (3 DOF translational) mechanism and a (3 DOF rotational) gim-
bal mechanism.

(Keywords: Motion Base, Omni-Directional Wheel Mechanism, Gimbal Mechanism, Kinematic Model)
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HDL Logic Circuit Design Laboratory in Tokyo National College of Technology

Tetsuro KAGe and Tomohiko OHTSUKA

HDL (Hardware Description Language) is essential for developing industrial LSI’ s. We have included
an HDL logic circuit design laboratory in our experimental program for electronic engineering course
students. Designed logic circuits by the students in HDL are configured on an FPGA (Field Programma-
ble Gate Array) on the spot. The students have filled out questionnaires on HDL design experience. The
paper reports our HDL logic circuit design laboratory, and tallies up the questionnaires.

(Keywords: LSI design student teaching, Hardware Description Language, FPGA)
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Computer based tests for IT certifications

Tomohiko OHTSUKA

In this paper, a new computer based system for IT certifications to encourage the student motivation
to become an IT professional engineer. There are 8 PCs for examination terminals, and one communica-
tion server in the system. Each of them is installed the software for online test. Using the system, stu-
dents take the examination of IT certification online from the campus, and they can get the IT certifica-

tion immediately if they can pass it.

(Keywords: computer based test, IT certification, Microsoft Certified Associate)
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Analysis of the student questionnaire for the course of the Fundamental Engineering Laboratory

Tomohiko OHTSUKA, Shigeo OuNUKI, Akihiro SHIMIZU, Itaru KATO, Makoto NISHIMURA
Hidenobu Suiroisui, Toshifumi Kosaka, Satoshi MATSUOKA, Hironori HATORI
Akihiro Saica, Hiroshi Fusno, Takenori NiTTA, Machiko NAGAYOSHI

In this paper, a summary of the student questionnaire for the course of the Fundamental Engineering
Laboratory is reported. In the Fundamental Engineering Laboratory, there are 5 fields, i.e. the mechani-
cal engineering field, the electrical engineering field, the electronic engineering field, the computer sci-
ence field, and the chemical engineering field. Every freshmen student studies all fields in a year to in-
crease their motivation to study fundamental engineering. It was found from the analysis of the ques-
tionnaire that a lot of students understand it is important to have interests in a variety of areas of engi-

neering to become good engineers.

(Keywords: student questionnaire, experience type practice, Fundamental Engineering Laboratory)
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Study on Silicon Surface Texturing by Hot Filament Method

Hiroshi Nacavosar, Mikiva CHONABAYASHI

Surface texturing method on crystalline Si using hydrogen radicals generated by a tungsten hot fila-
ment has developed. We found tungsten particles generated at the gas phase works as an etching mask
against hydrogen radicals. Surface morphology and feature size of the texture structure could be con-
trolled by the particle deposition condition on Si(100) surface. Inverted pyramid structure was obtained
when the particle density was high, suggesting the etching reaction by hydrogen radical is anisotropic.
Reflectance spectra of hydrogen treated Si surface using this method showed very low surface reflec-
tance of less than 1% in the range of from 200 nm to 900 nm without any anti reflection coatings. This
method is also effective on the texturing on multi-crystalline silicon, as cut wafer and EFG ribbon wafer.

(Keywords: Hydrogen radical, silicon, texture, solar cell)
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Auto Collecting and Inspecting Web-system for
Programming Language Exercise

Toshifumi Kosaka, Sadanobu YosamoTo, Katsushi MATSUBAYASHI

It is strongly recommended for students in computer science course that to write lots of computer
programs to master programming languages. In addition, it is considered that practice is one of good
method to study engineering. It is hard, however, for both students and teachers to write reports of pro-
gramming and to collect and correct the assignment reports. 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 to their own websites, and the teacher makes a link lise webpage in his own web-
site. The system checks. students’ programs and generates semi-automatically.

In this report, the details of the system are introduced and how it works is mentioned.

(Keywords: C Programming, Exercise, Auto Collection System)
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Indoor Navigation Systems Based on Short Distance Wireless Communications

Tetsuya Kojmma, Kenta Kumasaki, Takuya Okapa, Tomoya Kiyoruji
Keisuke Iwawmt, Satoshi ENpon, Kohei Noj1 and Masahiro AoNo

A local positioning system (LPS) using Bluetooth technology has been developed. This system can
show our location in the building or underground where the signals of GPS cannot be received. In addi-
tion, we have developed an indoor navigation system based on LPS. In these systems, the location of the
terminals (users) can be identified by the RSSI values from some routing nodes. However, the resolution
of the RSSI values of the Bluetooth adapter used in our system is not high enough to identify the loca-
tion of the terminals in short distances. In this paper, we proposed an alternative indoor navigation sys-
tem based on Bluetooth technology and the passive RFID tags. It is expected that this system can
achieve the efficient positioning resolution at a quite low cost. We also discuss the application of the pro-

posed system.

(Keywords: navigation system, positioning system, Bluetooth, RFID)
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Development of a Multipurpose Motor Amplifier

with Large Current Capacity and High Reliability
Katsushi MATSUBAYASHI, Masanori SATO, Toshifumi KOSAKA and Sadanobu YOSHIMOTO

The development of a multipurpose motor amplifire is described in this paper. The motor amplifier has
large current capacity depended on selected FET and allows wide range of motor power supply from 6V
to 20V (DC). It has high reliability because the generation of heat of FETs is suppressed to the utmost
limit. The alignment of deadtime is quite important in the drive of FETs. If it is not adjusted, the current
of drain will be quite large and FETs may be broken down although it is very short happening. To drive
the gate of high-side FETs with the adjustment of the dead time, purpose-built gate driver IC and charge
pump method are applied.

(Keywords: H-Bridge, Gate Driver, Power MOS FET, Deadtime)
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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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