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Loss Tangent and Constraint of Deformation of
Composite Rubber Plate with Inclined Layers

Takeji ABE, Yasuhiro MORIKANE,

Masataka KOISHI, Hiroyuki KAITOU,

and Kazuyuki KABE

Tensile deformation of composite rubber plate with inclined layers to the stress axis is analysed. The complex stress

and strain components are considered and the transfer of the components between two layers is assumed in the normal and

the shear directions to the layers. The loss tangent is estimated based on different analytical models. The analytical

results are compared with the experimental data and discussion is made on the assumption in the analysis.
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Table 1  Results of the first experiment
White  Black =0 20° 45° 90°
tan O 0.093 0258 0211 0.157  0.111 0.118
E' 2.96 15.15 7.84 6.27 4.46 4.87
E" 0.275 3.909 1.654 0.984 0.495 0.575

Table 2 Results of the second experiment

(five experiments)

White

Black

0=0

20°

45°

70"

90°

E!

Experiment

2.771
2.851
2.751
2.760
2.735

14.969
15.574
14.484
14.913
15.957

8.181
7.613
7.631
7.965
7.909

6.269
6.731
5.711
6.188
6.468

4.114
4.268
4.323
4.442
4.349

4.306
4.396
4.464
4.349
4.631

4.452
4.480
4.554
4.472
4.438

Average

2.774

15.179

7.860

6.273

4.299

4.429

4.479

White

Black

=0

20°

45°

70°

90"

tan O

Experiment

0.0856
0.0859
0.0882
0.0884
0.0875

0.2531
0.2558
0.2445
0.2560
0.2548

0.2061
0.2049
0.2052
0.2048
0.2076

0.1665
0.1678
0.1582
0.1668
0.1612

0.1095
0.1060
0.1249
0.1011
0.1052

0.1187
0.1117
0.1106
0.1121
0.1155

0.1210
0.1181
0.1148
0.1175
0.1176

Average

0.0871

0.2528

0.2057

0.1641

0.1093

0.1137

0.1178

Table 3 Results of the second experiment

White  Black 0=0 20° 45°

70°

90"

E" 0.242 3.837 1.617 1.029 0.4699

0.5036

0.5276

Photo 1

Test pieces of rubber composite plates with inclined layers
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A Study on a Valveless Micro-Pump using Fluidic Diode

- Rectification Characteristics of the Fluidic Diode and Theoretical Analysis of the Pump -

Hideki YOSHITOMI, Kazuhiro INOUE

The investigation described in this paper was undertaken to clarify the feasibility of a valveless micro-pump
using fluidic diode. This micro-pump control the flow by the two vortex type fluidic diode instead of the usual
mechanical valve. First, in this paper, rectification characteristics of the micro fluidic diode are verified expe-
rimentally. Secondly, a theoretical method of performance prediction is discussed to obtain the flow capability
of the pump. From the results of this study, the relationship between the performance of the fluidic diode and the
Reynolds number is clarified. And, the expected flow rate and pump efficiency are revealed.

Key Words: Valveless Micro-pump, Fluidic Diode, Rectification Characteristics, Theoretical Analysis
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Effects of Retained Austenite Characteristics on Delayed Fracture Properties
of Ultra High-Strength TBF Steels

Tomohiko HOJO

To develop the ultra high-strength steels having excellent delayed fracture resistance, effects of retained austenite
characteristics on hydrogen absorption properties and delayed fracture properties of ultra high strength low alloy
TRIP-aided steels with bainitic ferrite matrix (TBF steels) were investigated. The hydrogen concentration of TBF steels
were increased with increasing volume fraction of retained austenite. It was considered that the hydrogen which charged to
the TBF steels was mainly trapped in retained austenite and/or on retained austenite/matrix interface. The TBF steel with
high carbon concentration of retained austenite indicated high delayed fracture strength. This was expected that (1)
hydrogen-assisted and/or stress-assisted martensite transformation of retained austenite was suppressed by existence of the
stabilized or carbon enriched retained austenite, (2) hydrogen was trapped in refined interlath retained austenite films and
(3) localized stress concentration was relaxed by strain induced plasticity of retained austenite.

Key Words: TRIP-aided steel, ultra high-strength steel, retained austenite, hydrogen, delayed fracture
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12 g A S, TBF #lCHOW T b BN EE R
ERETOIMLENRD L. BHEDL Y s &I, KO
HEEFERERE (OFAEE 1.1X107s) BLO
—EREEIC L 5T 04%C-TBF #iKFE a4t
B L OB 284 L, TBF Sk B %
LREEMPVEBOEBNVKEREZ T8, B
FOZITyr MELS DKFEE N v T L, IByH

BRI AR 19458 A 81 A
* R TR

RTOZHOFAE, EREZMH L2 LICER L
728 L5 L7=. TBF $lOENAEEREIT v 851E
ICRELSEEINSA, TBF $OEIBER M K
FT v R FFEORELRE LS IL R0,

F 2 TR TIE, 0.2%C-1.5%Si-1.5%Mn DL
FRR 2 DRI v BERE & A — R T X — L
BER IO — AT X — LR & 2 S 72 2
SLER Z B L C oy g FEDO K& < B2 5558 E TBF
A ERL L, B TREE TBF 8Dk EWL A3 L O
EBNEEEARE L. £7-, ZhOEEE &R
FHFARRR F & OB AR LT,

2. REBAEK

HEEEIZ X 0.20C-1.508i-1.50Mn-0.015P-0.0024S
-0.039A1 (mass%) OALFHL A H T 5 WAk £ & HiK
(MRJE 1.2mm) & Hvi=. 26 okic, Fig 1
(a) DEMHETEE 30mm DAT 7 ZEX 32mm £
TEEER, FIECTES 1.2mm £ CrEIELE % §i
L72. RIZ 900 C IR C v HgEsi %, 250~350C,
0~10000s DA — A7 v —MLE % fii L (Fig. 1 (b)),
TBF #Z8YE L7-. 22T, MdAE (1) P ick

DRDT-.

M (“C)=550-361 X (%C)-39 X (%Mn)-0 X (%Si)
+30 X (%Al) (1

ZIZT, %C, %Mn, %Si, BALIZTFNFNDOEE
TEDOHEME (mass%) THDH.
y r PIEARFER (f0) 1% Mo-Ko #RIZ & » THIE &
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1200°C 30t
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850°C 3.2t
o 600°C
100°C/s\ 3600s T,=250-350°C
0-10000s
AC 0Q
3.2t +1.2t
Fig. 1 Hot and cold rolling and heat treatment process of

TBF steels.

iz (200) «, (211) a, (200) vy, (220) vy,
(311) y FEHFEE— 27 OFESRE LV EFHE LY.
*77, VR*B%F$%F< 70) icu—KaﬁKiOT
HE L (2000 v, (220) v, (Bl1) v BE—2F
FENBROI-METFES a, (x10"'m) 2K (2) Y
WAL TRDT-.

a,=3.5780+0.033C ,+0.00095Mn ,+0.005Al,,
+0.0220N (2)

7z72L, Mn,, Al,, N, X yr FOZNTNDOTLHE
BE (mass%) CTHDH. KRFETIHERT L, HINE
e LAY

FIRRBRICITEIE S WIS SEATICE) Y H L7 JIS14B
SRR (F—2FE X 15mm, 1§ 6mm, E X 1.2mm)
ZRV, RERIEE 25°C, 7 1 A~y Fi#EE Imm/min
(O 8.3x10%s) THREAZITH-7-.

KFEF v — VIl TF v — ik (Bt A4) 9
WX VITHTz. Fr— I OMARE X OIS SM%
Table 1 (2”7, F ¥ —TH%OLWBKFEEIT, KFE
%Tﬁﬁﬁx¢ A 2V A NBEREIC X0 fhiH
L, BT A8ICXDmBE%, BMREERICLIVEREL
t.it,#ﬁﬁmﬁii%h%%&%%WTWE
L7z, 7ok, 2WEKFERER L O KEE
HIE DRI
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Table 1 Hydrogen charging conditions.

Charge H,S0,0. 5mo | /L
solution KSCN 0.01mol /L
Current 5
density 500A/m

Table 2 Tensile properties and retained austenite
characteristics of TBF steels.

IA £ vs | 1S | TEL | £ | €
= 0 | 1277 | 1565 | 13.9 | 2.8 | 0.55
10 | 1237 | 1537 | 14.9 | 3.5 | 0.27
pso | 100 | 1192 | 1511 | 15.7 | 3.9 | 0.46
1000 | 1232 | 1457 | 16.2 | 3.3 | 0.64
10000 | 1241 | 1445 | 13.5 | 2.3 | 0.68
10 | 1172 | 1534 | 15.1 | 3.8 | 0.61
s00 | 100 | 1125 | 1473 | 16.9 | 3.5 | 0.56
1000 | 1179 | 1380 | 15.7 | 2.4 | 0.84
10000 | 1248 | 1405 | 15.0 | 1.5 | 0.63
10 [ 1075 | 1412 | 10.1 | 4.2 | 0.67
s50 | 100 | 1147 | 1362 | 15.2 | 3.5 | 0.95
1000 | 1132 | 1323 | 13.9 | 2.6 | 1.00
10000 | 1084 | 1222 | 15.2 | 2.1 | 1.0

TA("C): austempering temperature, 74 (s): austempering
time, YS (MPa): yield stress or 0.2% offset proof stress,
TS (MPa): tensile strength, TE/ (%): total elongation,
fyo (vol%): volume fraction of vy, C,o (mass%):
carbon concentration of v g

HED S DKFEOHHZH T2
FCRTFE L.
EBEERBRIIKFET ¥ — 2 4 s 7B 191
VAT - 7= FBERIZIZE & 65mm, 8 10mm, HE 1. me
OEFEHRBE 2\, REBREEIZ25CLE L. &
U OFFM I, 5 BERIAEWT L Ze Wi R DIG )
PRENAEMRE (DFL) & U CEfL7-.

, BRI E R

3. RERER

3.1 HHmAESE & BIRFME

Fig. 2 {Z TBF SO OO SEM BE (7
A2 —)VEE) T, WTho TBF #b M ALk
TCTA—AT U N—E I N TS, MR

Fig. 2 Typlcal scanning electron mlcrographs of TBF steels austempered at (a) TA=250°C for 10s, (b) T 1=350°C for
10s and (c) Tx=350"C for 10000s.
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AMMBIRY, yrIZFNLHEDT AEFRIZIH>TT 4
JLIRICHFIE L TV D, F— AT L 3— R E O
EUWVIZ L DB O R Z XA LNV,
— AT VNN E LS R AIZ LT T T A
BAEEETHRIELZE 2 2Ha 65,

Table 2 |Z TBF $fl O ZULEE % O 5| iRFERS LY y &
FetEzR9. TBF 800 vy g IHIERER (f,0) 1E 1.5
~42vol% DEIFICH VU, ZOWHIRFRE (C,,)
1% 0.27~1.01mass% D&FHIZH 5. A — AT L/ —4lL
HIBE (Ty) D@L RdEf, CotbERL, &
— AT N ALEEER] (1) DELSRD E £ IFET
L, ColdERT2ERRH5.

TBF $RD 53R S (TS) 1% 1222~ 1565MPa D & [
WD, Fiz, BRO (TED 1% 10.1~16.9% &iFH
IZH 5.

3.2 KEFRWREHFHE

Fig. 3 {2 TBF O 2R EKFERE (Hy) EHIERS
(1S) OEfR%R9. TBF 8%, 5lERI N EHT
DA LToid > Tk EITEM T 2@\ R
5ihb.

FIRBLBE S HTIEIC L > THE LIRS 300°C
F COHHAOKFEMR A Fig. 4 1277, WTh
@ TBE 8l 1 50°C 2> 5 200°CHHUr T < Dk %

10
8 T,=350°C °ee
g o
S T,=250°C
~  4F
= T,=300°C
2 L

0 1 1 I
1200 1300 1400 1500 1600
TS (MPa)

Fig. 3 Variations in total charged hydrogen concentration

LTW5. Th=350°C, 1,=10s & TBF #ii%fto> TBF
L L OKFERBOE—7 BREmL, =7 IRE
ITEEANZS 7 LT WA,

3.3 EnmiEAE

Fig. S (\Z#ITIE S (04) & REWTEER (7)) HREROR
#£H %7, F7z, TBF SOBNIKEERE (DFL)
Z B3R X (7S) CEEE L C Fig. 6 l[Z/kJ". TBF
DOENIEERE X, FIRBINEmLS DI LN
TR T DM@EmMA A 54, TS=1400MPa O #:FH T
ENRIR

TBF 8l O Z iR % O ki ds K OEWT i o
SEM BEEDFEH % Fig. 7 (23T, Th=250C, 1,=10s
@ TBF SR EE 27~ U, & Z3kE SRR 2 R
T 5. —F, Ta=350°C, 1,=10s 3 L 1,=10000s D
TBF 307 S EE 23 I < 4, i~ S BAmEE 2 /R .

4. BE

A1 KEREEEICRIFT i FEosE

—HxIz, AFICEA LT ASZIZRED O 7 &
FRMa Y, FEERIR Y, T AR S#Rfr 1Y L
Ry 7 ENRD. EEEMRIL, RO,
FEFE DERALEE BE O 7RG R EIC X > TED
ENELNDTZD, RELUVNEFT I
Mo TWRET HKERITMT 5. LianL, TBF

DA =F 4 v 7 7 =54 MBI TEE
12007 =380, 17105
1000} . TA:35;°C, t,=10000s
§ 800} Q -
= 600 . n
b 400 N ‘Qﬂg
2000 12950, t,=10s—
0 1 1
102 10° 10* 10°
t, (s)

(Hr) as a function of tensile strength (7S) in TBF  Fig. 5 Typical applied bending stress ( 0'4) - time to

steels.
0.6
T =350°C, t =10s
0.5F A A
T =350°C
0.4F A

£,=10000s

dH/dt (ppm/min)

0.3}

0.2

0.1F

0 50 100 150 200 250 300
T (°C)

Fig. 4 Comparison of hydrogen evolution curves of TBF

steels.

fracture () curves of TBF steels.

600
T =300°C
500} A
||
< 400F ;/\.,
o | o @
|

= 300} = O
—
5 200f T,-350°C \.\/’\

100l T=250°C

10200 1300 1400 1500 1600
TS (MPa)
Fig. 6 Variations in delayed fracture strength (DFL) as a
function of tensile strength (75) in TBF steels.
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Fig. 7 Scanning electron micrographs of (a, b and c) fracture surface and (d, e and f) cross sectional area of fracture

region of typical TBF steels austempered at (a and d) T,=250°C for 10s, (b and €) T,=350°C for 10s and (¢ and f)

TA=350°C for 10000s.

L2V, F2, = AT U =S X - T,
PR R I C K & e 23 A B e (Fig. 2). A& TBF
Hx, M =T v 72747 AERIC 1.5~
42vol% D y g PEFEL TWA. HBED 2 1%, yrlT
T2 MRELEHBLTEEDOKELZRET S
LEAHEL WS, UL, fee ED v g 1T bee 1
EDO7 274 MLV bFERETORBMMARE N &
ICEpEEZOND. 51T, Chan 52 Ty 2H
o~ LT A MALEER VLT YA MR
KEFv—UT DL, yragleo~LT VA MRl
TEERVW~LT YA ML Y %L OKFEER
BT HZE, BEOZNIFZLEDOKEN v/ ~ILT
VYA MREIC RN T v T LD EMEL TWA.
Fig. 8 |2 TBF 0D v x #IHIATEE (F,0) & 2WEK
8 (Hy) OBR%ZRT. TBF O EWEKZEEIX
yr PIHAEERNEL DI LN > THML 7=,
XEOME" P iz T, BEMREKAS 4 TRIP
O =W EAKE R y g PIIETERE EOMHBENH
L2 ENHEINTEY, AFETHLREORKREL
RLTWS.

AWFZEClE, A — AT o R — S 0OE WV L 5
TAFBRHIERAZENL L. T72bb, Tx=350C,
ta=10s ® TBF % fth o> TBF il & kil L T/AKRFEHH
OE—rREL, L ITHEIBAITE < OKFEERKE
LTW5., 85?2 IcX5 L, FIREE 1.67°C/min
TKRBEONEAT T2 L X, 8T~NCHOE— 7 TR,
T AEA R, BLEIRFELR EN DK
HENKk#E, RICHEDOE—7 Xy MO S
NTEKETHY, yr HDOKFEL, oKFEFT
T A PO LOLD LEHIBTHREHENS &
HELTWD., AEFFEICBWTYH, FERFEEITIRALRD
(FHEHEE 12°C/min) 23, v g FIEHAFER O &V TBF
DT R EIRCTARFEEL R LTz,

10

T,2250°C
gl T,=300C

H, (ppm)
A~ o
]
e

¢

°

T,=350°C

2 -

0 1 2 3 4 5
fro (vol%)

Fig. 8 Relationship between total charged hydrogen
concentration (Hr) and initial volume fraction of
retained austenite (f, o) of TBF steels.
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ZDyr IFZL OKFBERET D2 ENTE LD,
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STEAKRBIZBAy AR IR v 7EN, By R
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HEEZDLND., 2T, {R&EMZ TBF SHOE AT
JENTORBNUBERBRAEZO v KEROLE
Fig. 9 {Z7R$. £72, Fig. 10 |2 TBF OB NALEETR
E (DFL) % vy fIHIRFIRE (C,,) THEHEL TR
7. Fig.9 XY, WIho TBF 8t &Rt /1038 <
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0.8
< i e -
+ 0.6 -~--9_
\x f ____ [ ]
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Fig. 9 Relationship between ratio of applied stress to

0 0.1

yield stress ( 0 4/YS) and volume fraction ratio
(f,/f,0) of TBF steels.
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Fig. 10 Relationship between total charged hydrogen

1.5

concentration (Hr) and initial volume fraction of
retained austenite (f, o) of TBF steels.
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Fig. 11 Influence of temperature on (a) martensite transformation mechanisms and (b) free energy change.
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Study of Amorphous Carbon Nitride Films Aiming at White Light
Emitting Devices

Kunio Itoh* and Yuta Iwano**

The possibility for white light emitting devices using carbon nitride (CNx) thin films has been studied.
Microwave ECR-plasma CVD and RF-sputtering apparatuses have been used for the formation of CNx thin
films. In both cases, CH4 was used as the source or sub-source of carbon in order to investigate the effect of
hydrogenated carbon nitride for luminescence. The cathodeluminescence (CL) measurement of the film grown
by ECR-plasma CVD method showed three peaks of R/G/B. The photoluminescence (PL) measurement of the
film grown by RF-sputtering also showed the red peak, which could not be observed in the film without
hydrogen. Together with the X-ray Photoelectron Spectroscopy (XPS) analysis data, we concluded that the red
peak originates from C-H bonds and blue peak from C-N bonds.

KEYWORDS: white light emitting device, hydrogenated carbon nitride, spectrum, C-H bond, C-N bond

1. INTRODUCTION

1.1. Background

Recently blue LEDs (Light Emitting Diode) using
GaN semiconductor are commercialized and we can
compose the white light by using the red, green and
blue LEDs. Today the white LEDs composed by
applying the yellow phosphors to the blue LEDs are
put to practical use. The white LED has great
advantages, compared with the conventional light
sources such as fluorescent lamps. For example, the
power consumption is expected to be almost the half
of a fluorescent lamp, toxic substance such as
mercury is not used in the device, and it has long
lifetime of about 100,000 hours, that is, 1lyears.
However white LED has also disadvantages to be
solved. For example, it is high cost because the blue
LED that is used for composing white light uses
sapphire substrate, and it has not a good color
rendering property due to being composed by
applying only yellow phosphors to the blue LED.

Meanwhile, optical characteristics such as
photoluminescence:PLY,cathodeluminescence:CL?
and electroluminescence:EL? as for amorphous

carbon nitride (a-CNx) have been reported.
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Especially, R.Reyes et al. showed the white-blue EL
emission at room temperature using a-CNx for an
applied voltage of 6V.9 The EL structure is shown in
Fig. 1, in which an indium tin oxide (ITO) layer is
used as transparent anode while an Al film is used
as the cathode and the emitting layer is an a-CNx
thin film.
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Figure 1 Emitting light device configuration?®

They showed that the EL spectra peaked at 475nm
(2.6eV), but red emission was not observed. On the
other hand, HK.Jang et al. observed the 2.16eV
yellow peak for a-CNx film. In this case methane
(CH4) gas was used as the source of carbon.

Nitta et al.? suggested the model of density of
state about a-CNx shown in Fig. 2. They reported
that the transition whose energy is 1.4eV~1.9eV is
interband transition between m™ conduction band
and lone-pair valence band of nitride. This 1is
equivalent to the optical energy gap (Tauc Energy).
According to this model, the transition whose energy
is more than 2eV occurs between 1 *conduction band
and 1 valence band , or 0 * conduction band and
lone-pair valence band.
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Figure 2 Model of density of state about a-CNx?
1.2. Background

Under these backgrounds, the purpose of this
study is to investigate the possibility for white light
emitting device using a-CNx. In this paper, we
report on a-CNx thin films prepared by using
ECR-plasma CVD apparatus and RF-sputtering
apparatus. In both cases, CHs was used as the
source or sub-source of carbon in order to investigate
the effect of hydrogenated carbon nitride for
luminescence in more detail.

2. EXPERIMENT

2.1. Fabrication by Microwave ECR-plasma CVD

Figure 3 shows the ECR-plasma CVD apparatus
that was used for this study. N2 and CH4 were used
as reactive gases and flowed into the evacuated
plasma chamber. We applied Microwave (2.45GHz)
power to mix gas in the condition of ECR and made
plasma in the chamber and deposited a-CNx on the
aluminum substrate. Deposition of a-CNx was
performed in the condition that microwave power
was 180W and synthesis time was 24hour, and gas
flows of N2 and Ar are 100scem and 0.8sccm,
respectively.

Cathode Luminescence (CL) measurement was
performed in the case of CNio4 film. In measuring
CL intensity, we used CL-SEM in the conditions
that accelerating voltage is 15kV, current is 1nA,
temperature 1s RT, and measured area 1is
185%220pm2. The result is shown in Fig. 4. As seen
in Fig. 4, CL spectrum of a-CNx has three peaks.
The peak of 2.14eV is red (580nm), and 2.56eV is
green (480nm), and 3.10eV is blue (400nm). This
spectrum includes three colors of R/G/B covering the
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white color region, as shown in Fig. 5.
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Figure 3 ECR-plasma CVD apparatus
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Figure 4 Cathode Luminescence measurement
result
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Figure 5 Plot of 3 peaks on Color Diagram
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As for the Electoroluminescence (EL) emission
reported by R.Reyes®, C-H bond is not included
because it is composed in no hydrogen condition. As
a result, only the blue emission was observed due to
C-N bonds. On the other hand, the CNx film that
was composed using microwave ECR-plasma CVD
in this time has the emission of red light possibly
due to C-H bonds? because it is composed in a
condition including hydrogen. Therefore, we can
expect white light emission with good color
rendering by controlling the red peak originated
from C-H bonds, and green and blue peaks
originated from C-N bonds.

2.2.  Fabrication by RF-sputtering

The feature of the film fabricated in this time by
using RF-sputtering method is the use of CH4 gas in
addition to the N2 and Ar gases. The reason is that
the use of CH4 may increase the C-H bonds, which is
considered to be the origin of red light, as described
in 2.1.

Nz and Ar and CH4 were used as reactive gases
and flowed into the plasma chamber. After the
chamber was evacuated until 2.0x103 Pa, N2 and Ar
gas were flowed into the chamber and the pressure
was kept to 0.8Pa. Ar gas was flowed to make the
discharge stable. The ITO deposited glass substrate
was etched under the condition that RF-power was
100Wx10min and the
pre-sputtered under the condition that RF-power
was 500Wx60min. The substrate bias was —100V
and the substrate temperature were 100V.

carbon target was

Figure 6 shows the experimental result of
nitrogen concentration in the grown film as a
function of flow gas ratio of No/Ar. It is seen that the
higher the ratio of No/Ar the higher the nitrogen
concentration in the film. But nitrogen
concentration seems to saturate at about 30%. It
might be difficult to

concentration more than 30% by using Nz and Ar

increase the nitrogen
gases simultaneously in RF-sputtering method.

The characteristics of a-CNx(H) films which were
obtained under the condition that N2 and Ar gas
flows were 8.0sccm and 2.0sccm respectively (No/Ar
=4.0) were investigated by wusing the X-ray
Photoelectron Spectroscopy (XPS) and optical
absorption. In this case, CH4gas flow was changed

as a parameter.
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Figure 6 Nitrogen concentrations in the film vs.
No/Ar flow rate

Table I XPS measurement result
XPS/at %

Flow / scem

Sample ['N\, T Ar [ CH, | C1s | N1s | N/C
CN1 0 | 75 | 25 | 0.33
cNe | 80120 7905 [ 15 | 0.18
CN3 50 | 90 | 10 | 0.11
CN4 100 | 92 | 8 | 009

Table I shows the XPS measurement result. It
is seen that the ratio of N/C in the film decreases as
the flow of CH4 increases. This means that the C in
CH4 as well as the carbon target contributes to the
growth of a-CNx.

Figure 7 shows the XPS N1s core-level spectra of
a-CNx(H) films shown in Table I . In order to
investigate the bonding chemistry from N 1s spectra,
each spectrum was decomposed into two peaks as
shown in Fig.7. These peaks originate from C-N sp3
bond (398.3eV) and C-N sp2 bond (399.9¢V).

Figure 8 shows the optical absorption data. The
relationship between (chv)¥2 and AV are plotted in
this figure. Here ¢ , # and Vv are absorption
coefficient, Planck’s constant and optical frequency,
respectively. From these curves, we can obtain the
Tauc energy gaps which corresponds to the Erp- 7 +
energy band in Fig.2.
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Figure 7 N 1s XPS spectra of a-CNx (H) films
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Figure 8 Optical absorption data

Table II summarizes the results of Fig.7 and
Fig.8. From this table, we understand that the ratio
of C-N sp3 increases as the ratio of N/C decreases
and the increase of C-N sp3result in the increase of
Tauc gap.

Figure 9 shows the C-N sp? fraction and optical
energy gap Eg as a function of N/C ratio. It is well
known that the C-N sp?phase clusters together and
decrease the energy gap?. Therefore the smaller the
N/C ratio, the smaller the C-N sp? clustering, which
result in the increase of C-N sp3 bond and energy

gap.
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Table I Summary of decomposed two peaks

Sample XPS/at %
N/C Eo
C-N sp2 % | C-N sp3 % oV
CN1 0.33 44.1 55.9 1.20
CN2 0.18 42.2 57.8 1.45
CN3 0.11 41.2 58.8 1.80
CN4 0.09 38.8 61.2 1.95
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Figure 9 Relationship between N/C ratio and
optical characteristics

Photo-Luminescence (PL) characteristic was
investigated at room temperature by using Ar ion
laser whose wavelength is 515nm. Figure 10 shows
the PL result of Sample CN2 in Table I.

As seen from this data, the longest wavelength is
about 850nm (1.45eV), which corresponds to the
tauc energy, and the peak wavelength is 590nm
(2.1eV) corresponds to either m-m* transition or
Nip-o* transition. On the other hand, PL result of
sample CN1 that contains no H does not show the
590nm peak wavelength. From these results, the
origin of 590nm red emission seems to be due to the
radiation recombination through localized states
relating C-H bonds.
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Figure 10 PL characteristics of a-CNx(H)
composed by RF-sputtering

3. CONCLUSION

We fabricated a-CNx thin films aiming at white
light emitting devices by using ECR-plasma CVD
and RF-sputtering apparatuses. In order to
envestigate the effect of hydrogen in CNx film, we
used methane (CH4) gas as the source or sub-source
of carbon.

As a result of CL measurement of a-CNx that was
composed by ECR-plasma-CVD, three peaks of
2.14eV, 2.56eV and 3.10eV were observed. The

peak

(B ST

of 2.14eV is supposed to be due to the C-H bonds
in the film.

As for the PL. measurement of the samples, which
were composed by RF-sputtering, 2.14eV (590nm)
red peak was observed only in the sample which
contain hydrogen in the films. From these two
results, the origin of 2.1-2.14eV red peaks seems to
be due to the radiation recombination through
localized states relating C-H bonds.

Optical gap decreases as the N/C ratio increases,
due to increase of C-N sp? content.

We can expect a-CNx as a white light emitting
device by controlling content of C-N bonds and C-H
bonds
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Study on dielectric characteristics of Contaminated Resin Case
For High-voltage Semiconductor Module

Shigeru TANABE, Tomoya OGAWA and Kazuya INOUE

The purpose of this study is to clarify insulation characteristics of contaminated resin case for high-voltage

semiconductor modules under dc voltage.

insulation performance.

3 kinds of model are prepared for the test made of PBT and PPS resin.

Also this study plans to develop a novel design of resin case which has higher

The tests were carried

out under the conditions of 50 °C and 80%RH. We found out that the design now used for 1700V IGBT maintain

enough dielectric strength for 30 years under 0.06mg/cm” contamination. We also evaluated new case models and they

showed little improvement.
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Fig.1 Outline of a 1700V IGBT
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Fig.2 Outlines of case models under test
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Fig.3 Dimensions of the case model
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TABLE 1 Test results
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B L 00138 S
FF2 | #imm 0.0451 0.0322 0.0133
Eemm 0.0375
Eh L 00254
FET | #ESmm 0.0328 0.0326 0.0035
i emm 0 03EE
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Fig.5 Test results of PPS
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Fig.6 Test results of PBT
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TABLE 2 relationship between k and creepage

distance
LN g Ak | kKO | k DR | Cd(ex)
[kV] [kv] (%) DR
L PPS 4.52 4.73 1.00 1.00
PBT 4. 94
1# 3mm PPS 5. 65 5.47 1.16 1.35
PBT 5. 28
1# 6mm PPS 5. 65 5.73 1.21 1.71
PBT 5.81

(0) FER TR LA 1.00 E LTV D
(%) cd : IR TR RREE A

| oJe

Fig.7 Concentration of Electric Field
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TABLE 3 Evaluation of insulation reliablity
Pk 2N - 181 FE 1. 7kV % k- [E]
[kV] %
B L 2. 69 99. 99
PBT 1#% 3mm 2.68 99. 99
1# 6mm 2.79 99. 87
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TABLE 4 Contamination effects on PBT resin
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Bx n YAk [kV]
TR 0.03 0. 06 0.03 0. 06
[mg/cm’] | [mg/cm’] | [mg/cm’] | [mg/cm’]
L 0. 0469 0.0294 5. 82 4. 94
1# 3mm 0. 0533 0.0328 6.14 5.28
1# 6mm 0. 0345 0. 0355 5.81 5.81
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TABLE 5 Comparison of k and n

ETAURK | BE n U Kk[kV]
16 mm 0. 0355 5.72
TR T g 0. 0304 5.15
M v V| 0.0559 5.8
fbfx bR 0. 0478 5.83
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Fig.12 Test results of modified models
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Simulation as for Position of Electrode spot of Fluorescent Lamp for High
Frequency Operation

Tadao Uetsuki and Hideaki Miyake

It is very useful for thinking the lamp life to grasp the spot position of the electrode filament of the fluorescent
lamp. In this research, the spot position on the electrode of the fluorescent lamp was grasped by regarding the
electrode as the electric circuit, which consisted of the resistance and inductance. The calculated result showed
the following two things. Firstly, the spot position at cathode cycle moves as the lighting time increases.
Secondly the spot position at the anode cycle does not move as much as at the cathode cycle.

Key words fluorescent, lamp life, electrode spot
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Preparation of AgInS, Thin Films by Sulfurization of Ag/In Precursors

for Solar Cell Application

Shigeyuki NAKAMURA*

and Dai OKAMOTO**

This paper describes preparation of AgInS2 thin films as an absorption layer material for a top cell of

tandem solar cells. The film has been prepared by sulfurization of evaporated Ag/In metal precursors.

Ag/In ratios in the films were controlled by changing Ag/In ratios in the vacuum chamber. The

annealing temperature of 300 ‘C was found to be appropriate for sulfurization in our case.

Keywords: AgInSg, solar cell, sulfurization, Ag/In precursor

1. Introduction

Recently, I-11I-VI2 chalcopyrite semiconductors
are developed as promising materials for high
efficiency thin film solar cells. Cu(InGa)Ses thin
film solar cells have the best efficiency of 19.5 %
[1]. However, a higher efficiency is hardly
obtained with a single junction solar cell. Hence,
in order to obtain higher efficiency, a tandem solar
cell is considered to be effective. AgInSs has
appropriate bandgap energy of 1.9 eV for an
absorber layer for a top cell of the tandem solar
cell [2]. Thin AgInS; film has been synthesized by
chemical spray pyrolysis [3], vacuum evaporation
[4] and hot wall epitaxy [5]. However, thin AgInS:
films grown by sulfurization of metal precursors
have not been reported yet. This method is
successfully applied to CulnSz thin film
preparation [6]. In this work, we have prepared

AgInSz thin films by sulfurization of evaporated

Ag/In precursors.
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2. Experiments

The Ag/In precursors were deposited by vacuum
evaporation on glass substrates. Ag/In ratios in
the films were controlled by changing Ag/In ratios
in the vacuum chamber so that the ratios in the
films were ranging from 0.4 to 1.4. The precursors
were sulfurized in an H2S atmosphere at 300 to
600 C for 60 min. Composition and crystallinity of
the films were evaluated with an EPMA and an
XRD, respectively. Resistivity was measured by
van der Pauw method. Transmittance spectra

were measured to estimate the band-gap.

3. Results and Discussion

Figure 1 shows a relationship between the
composition in the films and that of the
evaporation source in the vacuum chamber
annealed at 500 C. Ag/In ratios in the films are
found to be proportional to those of the
evaporation sources. On the contrary, S/(Ag+In)
ratios decreased with increasing the Ag/In ratios
of the sources. Figure 2 shows annealing
temperature dependence of Ag/In ratios in the

films with those in the chamber as a parameter.
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compositions except in the case of 300°C. Films

Annealing temperatures affect film
with Ag/In=1.0 are obtained with the Ag/In source
ratio of around 1.2. This suggests that evaporation
rate for In during the deposition process is larger

than that for Ag.
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Figure 1 Relationship between composition

ratios in the films and those in the chamber.
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Figure 2 Annealing temperature dependence of
Ag/In ratios in the films. Parameter is Ag/In ratio

in the chamber.

XRD patterns for the films annealed at 300 to
600 C shown in Fig. 3 reveal that the peak from
(112) of chalcopyrite phase is observed at each
temperature. The peaks from orthorhombic phase
become higher as the annealing temperature
increases. This i1s probably due to the stability
temperature difference between these forms. That
is, the chalcopyrite form is stable below 620 C
while the orthorhombic form above 620 “C [7].
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Secondary phases, such as InS, can be contained
in the films. The temperature of 300 C is
appropriate for annealing in this work because the
composition of secondary phases including the
orthorhombic form increases with increasing the

annealing temperature.

® Chalcopyrite AgInS;

[
v Orthorhombic AgInS;
¥ v InS
v: ¥
!
® TNy P i)

600°C

¥
v A4
hd
i
e wc
/\A.‘.w;\\

w
'c
>
g
5,
>
> v
5 Vv || ¥
£ 400°C
ALY
o™
unmwf‘v\.rw
N 300°C
20 30 40 50

Diffraction Angle 26 [deg.]

Figure 3 XRD patterns of films annealed at
300 °C to 600 C. Closed circles indicate the peaks
from chalcopyrite (112) phase.

Figure 4 shows surface morphology of Ag-rich (a)
and In-rich (b) films. These films have Ag/In ratios
of 1.23 and 0.74, respectively. When the largest
grains of each film are compared mutually, the
Ag-rich film has a larger grain than the In-rich
film. The largest grain sizes for Ag- and In-rich

films were about 6 um and 1 pm, respectively.
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However, uniformity of the In-rich film in grain Figure 5 shows a typical a’hv plot. The
size is superior than that of the Ag-rich film. absorption coefficients were calculated from
transmittance measurement data with a constant
reflectivity of 0.42. The bandgap for the
stoichiometric film is estimated to be 1.63 eV from
the figure. The value is fairly less than that for
bulk crystal (1.9 eV). Further investigation is

required to understand such decrease.
4. Summary
In conclusion, AgInS:z thin films have been

prepared by sulfurization of evaporated Ag-In

precursors. Ag/In ratios in the films are controlled

by changing Ag/In ratios in the vacuum chamber.
The annealing temperature of 300 “C is found to be
Figure 4 SEM images for Ag-rich (a) and In-rich appropriate for sulfurization with respect to

(b) films. The bars denote 10 pm. crystallinity at the present time. Further

annealing is required to investigate the

40 crystallinity of the films annealed below 300 °C.
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Construction of the Internet Application Systems
Designed in Consideration of Security

Satoshi MATSUMOTO and Tadashi OKADA

When designing the Internet application systems, it is important to consider in security. This paper

deals with causes and measures where security holes happen. On the basis of our experience of

constructing the systems, we report our practices such as a note in regard to Web-based programming,

a code review for programs developed, an adoption of safe mechanisms.

Keywords. Internet application system, Security, Web-based system
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A study on performance improvement of Active Net model

Noboru YABUKI®, Yusuke KOBAYASHI™,

Yasuaki SUMI™

and Yoshihiro FUKUMOTO™

We have studied about the structure and the performance about Active Net model. Active Net is a two dimensional network

model which is a expanded version of the snakes model. In Active Net, when the extraction target object and the other small

region, is called noise in this paper, exist in an input image, there is a problem such as a target can't be captured or iterative

operation's not ending because the energy of Active Net isn't minimized right. We propose the method, the lattice points of the

net model are moved by compulsorily changing energy of the net model at random. As a result, reducing the influence of the

noise becomes possible. Some experimental results are also described.
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Table 1 Experimental result.
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Table 2 Experimental result.
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Fig.8 Sample images for experiments.
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Fig.9 Experiment results (conventional method).
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Fig.10 Experiment results (proposed method).
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Fig.11 Real images captured by digital camera.
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Fig.13 Experiment results (proposed method).
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TNCT Independently Blocking of Spam E-Mail and Its Eftects

Katsumi HIRATA and Tadashi OKADA

E-mail has become a necessary means of communication for various businesses and daily lives. In recent years, spam

e-mail has increased as e-mail has become more popular, and now, the spam is an object of public concern. Like a letter

or a card, an e-mail should not be censored and restricted. Without blocking the spam, however, unmanageable spam or

computer virus attached the spam may damage computers and their networks. In our college, blocking of the spam has

been implemented on our mail servers since 2004. We adopted not content-based but IP-based filtering to respect the

privacy of users. The blocking only needs functions of Postfix mail server program without optional software and/or

hardware. And it can be configured, maintained, and monitored by our own hands. In this paper, after basic policies of the

blocking and actual configurations of Postfix are explained, effects and problems are discussed.

Key words: blocking spam e-mail, Postfix, no optional software and/or hardware, independently administration
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Fig.2 Changes in number of spam mail (bar chart) and size of the mail (line chart) between

January 2001 and June 2007.
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Fig.3 The details of processing for incoming SMTP
connection from outside by Postfix between
June 16 and June 23, 2007.
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Simple Wind Speed Prediction Method after A Short Time
using Hierarchical Neural Network

Hitoshi SORI and Takashi YASUNO

This paper describes a simple wind speed prediction method after a short time using a hierar-

chical neural network (NN). To reduce the prediction error of the wind speed, deciding a suitable

combination of weather informations as the input of the NN is very important. Therefore, we

investigates three combinations (Case A, Case B, and Case C) of weather data. Case A is a mean

wind speed before the prediction term. Case B is an amount of the the mean wind speed change in

addition to the data of Case A. Case C is a mean wind direction in addition to the data of Case B.

Some computer simulation results demonstrate the usefulness of the proposed prediction system

and the effectiveness of the selection of suitable weather data.
Keywords : Wind Speed Prediction Method, Hierarchical Neural Network, Wheather Informations
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Influence of Repetition of High-Temperature Treatment of H2O2-treated

Graphite on Adsorption of Ar.

Kazuhisa Miura*and Hiroshi Yanazawa**

A natural-graphite powder previously oxidized in H202 aq.soln. was heated under flow of 1 atm Ar at 1000°C

repeatedly, and measured volumetrically for its adsorption—desorption isotherms of Ar at —196°C after each heat

treatment. It was found that the more often the graphite was heated, the less the amount of Ar adsorbed be-

came. Every sample gave the adsorption isotherm with a remarkable step over the relative pressures from 0.3

to 0.4. And besides, the hysteresis between the adsorption branch and the desorption one did not change in

shape through repetition of the heat treatment at 1000°C.  These facts are briefly discussed in terms of poros-

ity for the graphite samples.

Key words: natural graphite, treatment in H202 solution, pyrolysis under Ar flow, Ar adsorption, porosity
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Fig.1 SEM images of graphite samples; a: G25,
b: HPG25, ¢: HPG1000-6. Ipm
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Fig.2 Adsorption isotherms of Ar on graphite samples at
-196°C. &:HPG25, [1:HPG1000-1, A*HPG1000-3,
@®: HPG1000-6, A:HPG1000-7, O:HPG1000-9.
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Table 1 Parameters calculated from the adsorption isotherms of Ar on graphite samples at —196°C.

Sample Ce Vi /ml(STP)g ! Y /m2g’! C Vstep / Vi

HPG25 0.9999 1.701 6.31 1536 1.93
HPG1000-1 1.0000 2.700 10.01 261 1.87
HPG1000-3 1.0000 2.686 9.96 287 1.90
HPG1000-6 1.0000 2.496 9.26 270 1.90
HPG1000-7 1.0000 2.325 8.62 299 1.93
HPG1000-9 1.0000 2.168 8.04 306 1.91
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Fig.4 BET plots of Ar on graphite samples at
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Die Moglichkeit der Technikphilosophie

— Cassirer = Miki * Heidegger —

Tomomi INADA

Da die Technik ein sowohl zentrales wie bedridngendes Problem unseres gesamten Lebens geworden ist, so ist sie damit

auch Sache der Philosophie geworden, und in Wahrheit ist so etwas wie eine ,Philosophie der Technik® konzipiert worden.

In dieser Abhandlung geht es darum, die Moglichkeit der Technikphilosophie zu erdrtern, die den Herausforderungen der

modernen Technologien gerecht wird. Dazu wird geschichtlich auf die schon in den 30er Jahren behandelten

technikphilosophischen Uberlegungen von E. Cassirer, K. Miki, und M. Heidegger zuriickgegangen.

Keywords. Technik, Philosophie der Technik, Engineering Ethics
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More Effective Ways for Conducting a Receptive Vocabulary Test

for the First and Second Grade Students of College of Technology

Naoki FURUHI

This paper aims at developing more efficient ways to perform a receptive vocabulary test of English. Measuring
word knowledge is almost equivalent to deciding participants’ English skills, though English proficiency has a variety of
aspects such as the abilities of reading, writing, speaking, and listening. When conducting a vocabulary examination, the
shorter the time to complete it is, the more comfortable the test-takers and examiners feel, as long as the results are not
skewed. This study offers a suggestion to omit some part of the test so as to realize a short-time word test with affecting the
results as little as possible.

Key words: vocabulary, word, receptive, test, examination
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Research and Development of a Drainpipe with Vortex Chamber

- A Finding about the Effect of Projected Ring on Rotating Flow in the Vortex Chamber -

Hideki YOSHITOMI, Gosuke KAJIHARA

We developed a new drainpipe with vortex chamber in order to free from the danger of getting caught in
drain of swimming pool. This new drainpipe can control the suction force with the working of vortex flow. In
this study, we tried to reduce the suction force by using the ring which was attached on the side wall of the vortex
chamber to prevent secondary flow. This trial was not successful, but another interesting characteristic was
found by the analysis of experimental data. That is to say, it is reasonable to think that the flow should be reduced
by the ring, but in this experiment any rings do not affect the flow rate of the drainpipe. This result is very at-
tractive, so we show the experimental results and consider the result from some angle.

Key Words: Rotating Flow, Ring, Secondary Flow, Flow Rate, Suction Force, Swimming Pool, Drain Pipe
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Development of Teaching Material to learn Mechatronics using AVR
Microcomputer and Toy Model

Hideki YOSHITOMI

Mechatronics is composite technology which is combined mechanics with electronics. In technical educa-
tion, it has been discussed how to teach the mechatronics to beginner students. In this field of education,
hand-making practice attracts our attentions as the effective education method. Some years ago, the author
developed the teaching material that was the remodeling exercise of a toy model into the autonomous mobile
robot by using microcomputer. This mobile robot used the Z80 microcomputer for CPU and assembly language
for programming. But, in recent years, new microcomputer such as AVR microcomputer has been presented in
this technical field. The AVR microcomputer is simple and highly efficient device compared with the Z80
microcomputer. So, the author improved the previous mobile robot system by altering the Z80 system to AVR
one. And also, the assembly language was changed into the BASIC language. This paper shows the improved

system about the mobile robot.

Key Words: Mechatronics, AVR, Microcomputer, Mobile Robot, Practical Education, Toy Model

1. [FC®HIC

A b= ALW\W) FETHBTFELLET LT
FREE LI-RSEEECH DN, T OHITHITEE X
BRLFEREZEORFICEZNY, WD LIES
B SB AR L T\ 5. ZOEAEINTH 5 A
B b= REPLFEIZEDLIICHZDRIENE
WO RRBIBEEN BTN TEREY., EELEHD
M TR OREZ MR E L TAD b= A%
DHEEIHED->TEY, bRy hE L
L7 bOMED” ZBELTOAD hu=r AHEFIC

Bk 5, 207t DBHBIR 2 b T X 72000,

Fo, AB b= ZAOHRE R LENNR~A 7 7
avbta—X (w4 7uaritue—7LLE50, LU
T, v a2y WmT5) Thb, EF, ZovA
o NEMCEERN T OEGEMEIC T2 &
H, BARy MIbe L BHESCFEHERE M
EHDOEY D% OREICHAAEND L 9127 -
7o, ZhUE, HEIC~ A o EAAT D T, B
WO B L LN KNS T2 TH D, L)
ST, BEHETE L WA ELHEA~ A = DX
IV ERRER E o TN D,

FRasAT ¥Rkl 98 A3 1H
* o H TR

LU S, v a2 #EERITHES I, v A
o BERETFRIBEO NN— REOHM, Trr 7
U OHEE, FLTTa ST ABEIEREOR
ERMETHY, FILEITIZRNRDN— RADRE
WHEDTHD. v AL EfEST2Z ERBRNEICE
ST, EINDLFEMITZELVOSER0
DONFERTIE A o . EEORKREBRTIE, HED
HLWAZFLLID Y, E9ESTHDLZ ENKRY)
Thbd. 2FV, fB{ELTIA v ML —RAaRy Mg
Eo~Aars#F#ErRy hE—EBIEL AN
X, v~ 2y, By, TIVFaxz—H, f X7
s—AEKEFLCTRTII T NI A br=
T ADEEBENHHBRERBED L1075,

ZOXROBRBEND, EEL, HRESATWDEE
BHER (Wb FIFEFIL) TR~ ar
BRAAATTIA P —2Aa Ry MidoEd 5 &
WO EMERREL, ZhEEHRYICB TR L.
ZOHEMIL, ~A T NTZ80~ A AL EfE, S
TIIVTIET /YT TEREEMFEI VAT LATHS
72, A 2 OREBEEFSIIFT DRI AT AT
LH00, FEONBEFEORTE AT A RELOEN
BORNEE L TV FfORmERAR L TYH, <
A4 3TN R Y A 4D HS X Microchip @
PIC(Peripheral Interface Controller)7 & 23 #1541 C
WD KD THD. FIEOEFHIETR D FEEREE FH

— 101 —



ol E E RO 2

IZONTYH, FROICE-T 280 A 25 PIC
~OENBF SN TWD., £, s3I0
WLThH, 7BV T 7 IV LERSECTHLCEiE
<> BASIC(Beginners All-purpose Symbolic Instruction
Code)EFEDHF N7 1 7T AR ITEFAICHERD
Thbd. £IT, vfavrars T ARBEEREY
HLWEDIZEHRT L2 LI L. A T 0200
TiX, PIC 25 Z & B0, RbIFEE ST
W% Atmel #:D AVR v A a2 %o THh5bZ LI
L7-. AVR~A =1%, PIC L[F U < RISC(Reduced
Instruction Set Computer)# D~ A 2> ThH Y, i
RN TN THENRT W, £, v T AR
FHERE L L TCERBICHS L TWVWHIED, BASICE
FEICHIG LI AT AREES TN D 2 L bR E ik
JThol-. EENVFTRT WM TFR T, HE
it o7 v 77 AE§E L LT FORTRAN %1 T
WAHR, CEIEBITS DL ZAREITERY AT
72N, Z D7, FORTRAN (ZELEGHIUT ik S 58
T D BASIC MEZIUXFEAEIZHL DT &
BZ25., ZokHhEENDL, YD 280 <1 =
VETRUTIEEDV AT LG, AVRV A 3
L BASIC SFEDO VAT AZHRE LT-. Zh L [REE
W2, NUAHTOEL R WERIERIEER T b b7
Ly RR—RZEFALEZY AT AL H7-ICED Al
7o, ZOfER, FRULICZMETHENLT VWS X T
LR TE, FENRZSDICERSEL LN
T&EDT, ZOKRBLEVAT AZOWTERRT
BT 5. 7ok, MIERIZIERAT2ERESICOW
TIHATRYZ BB S .

2. AVRTA/aVDBE

AVR <A 203, KED Atmel (LB L7288 E
v DU F T2 ThHY, PIC LRERIC
RISC LD~ A a2 ThHhDHZ ENBENTNED
L7 oTWAH. AVR~ A 22 OFME % Fig.1 1277
AVR & PIC b5 L, AVR DFMNEETHDHT-
W PIC L0 HEWBERAMELTHWDEITHD
2, —R—EHOEHHVESITHIIITE 0.
SHEAMBUZIZIERICLCTH Y, b ELLH 1
100 [ ~1,000 HEE CHATX 5. MR T
%, AVR OfEEIEZ o v 7 #% 8~16MHz TH 5
B, —OOmEE 17y 7 TUET 50T PIC &
DEETHS. L, AVR Ofaikix, RISC Y
EWVIENIT 118 H o T, LER/INROMSEL
(35 ) IZHZ TV D PIC ITHR D &7 ) %y
728, AVROT a7 NEI7 7 v 2 ROMICEX
IATeZY, 1000 [EOFEX AL - HENARE L /o> T
5. F£i, AVR ¥ A 22>2% ISP(In System Pro-
gramming) & WO FRREDS H Y, ZOMREZE 5 &~ A
U EERPOED AT Z LR EARDEERE

495

(2007)

--------------------
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Fig.6 Old Robot(left side) and New Robot(right side)
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YUY DEBICISELT, EAED2ODE—H %
ON-OFF &% 71/ J L% Fig.7-(a)& Fig.7-(b)IZ
AT a7 AOBMBITERKT 52, Fig7-(a)l
TR T IEBCTER LTI ATHS. T
MIITEREOT 77 A THLIN, TRV T 7 E5E
DFEF~A AL DV T AK IR EOHFEN N E 72
MIRINEENEE L, —, RU@Ez3857m
77 L% BASIC & CTIE- 72D Fig7-(b) ThH 5.
SC{EDS FORTRAN EELCER Y, HE LT VWO TIE
RWEA DD Elo, BRERBRTHHDOTLI RS
RPEHFVEBT LIRS TS II TR
LHDT, w4 2 AEROMFBIIZEEELS THIE
KATRETH 5.

5. JLy FR—FZAW=AKRY FADERA

AIffiE CORLIzmR Y ME, 2= =4/ LEHR
BRI E N AT LD Tho7z. A B b
0 =27 ZFEMOBBITBNTUL, N E T 2 RER
LTBLIELMETHD. L, N AFAITFL
TLEI &, UMD, EFEHMIT1ELEZ
72N O TEBEING O S SF IS 0 B
Wb, Flz, NCEFFLTLE D LRI
EOoTWEEEDEENRRETHD., ZOLH7F
MIXCTX 7208720, BREHROE D
EBFHmOBAHLEVWLEDOTHD.

NCET LW TE TR ZEDITIE, #AIEE
BER DL T Ly KAR— b%@o_ _&5.
EHT, hETICL T Ly RR—FREL T <A

Bob

0000 ORG 0
0000 3E OF LD A,OFH
0002 D3 1D OUT (1DH),A

0004 3E CF LD A,11001111B
0006 D3 1F OUT (1FH),A
ooo0s 3E 03

000A D3 1F

000C L1:

LD A,00000011B
OUT (1FH),A

000cC DB 1E IN A, (1EH)
000E CB 47 BIT 0,4
0010 C2 1F 00 JP NZ,L2
0013 CB 4F BIT 1,4
001s Cc2 32 00 JP NZ,L4

0018 3E 00
001A D3 1C

LD A,00000000B
OUT (1CH),A

001C C3 oC 00 JP L1
001F L2:

00LlF CB 4F BIT 1,A
0021 Cc2 2B 00 JP NZ,L3

0024 3E 01 LD 4,00000001B
0026 D3 1C OUT CICH),A
oozs C3 0C 00 JP L1

o028 L3:

002B 3E 03 LD A,00000011B
002D D3 1C OUT (1CHY,A
002F C3 0oC 00 JP L1

0032 L4:

o032 3E 02 LD A,00000010B

0034 D3 1c OUT (1CHY,A
0036 €3 0C 00 JP L1
0039 END

(a) Assembly Language

" Sample Program
Config Portb = Output
Config Portd = Input

Do

If Pind.0 =1 And Pind. 1 = 1 Then Goto Led00
If Pind.0 = 1 And Pind. 1 = 0 Then Goto Led01
If Pind.0 = 0 And Pind.1 = 1 Then Goto Led10
If Pind.0 = 0 And Pind.1 = 0 Then Goto Led11
Led00:

Porth.0 =1

Porth. 1 =1

Goto Ledend

Led01:

Portb.0 = 0

Porth. 1 =1

Goto Ledend

Led10:

Portb.0 = 1

Portb.1 =0

Goto Ledend

Led11:

Portb.0 = 0

Portb.1 =0

Goto Ledend

Ledend:

Loop

End

(b) BASIC Language
Fig.7 Program

VRA N —LEMABEDE-EMEZBERE LY, BE
L L FF 3 FEADRIEHEERETHE->TND
AVRYA 2> H BV E y FR2.54mmTHDH D TT
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ZTIT, AEOITA L b —2a Ry MIHOWT
b, =AY LERET Ly RR— RIZEE LT
W= g VEFTIEA L.

5. 1 JLy RFR—FZ#AWz-OKRY b

Ty RR—=KRAX—=V a7 hb—RAn1
Ay NEEENDRIEEEAFiglliRnd. 7Ly R
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Fig.8 Upper Side View of Breadboard Version Robot
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Fig.9 Motor Driver Circuit
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The Extension Course Using Model Rocket as Teaching Material

Shinji SATO", Hirohisa SHIOTA" and Manabu KATO"

Recently, it becomes a serious problem in some advanced nations that students lose interest in science. For this problem,

Tsuyama National College of Technology has organized extension courses and exhibitions which provide opportunities to

perceive the interest of science and technology for schoolchildren and junior high school students.

Especially,

Department of Mechanical Engineering has provided production guidance for robots, solar cars, and wind cars. In this

report, we deal with a model rocket as a new teaching material. The model rocket is well known as safe superior science

teaching materials all over the world if handled according to the rule for the model rocket. In addition, because a model

rocket’s flight is based on the same theory as a genuine rocket, a model rocket is the best teaching material to encourage

interest in science. Therefore, we prepared the new teaching material which used handmade model rocket and two types of

model rocket kits in 2006. The present report outlines the extension courses which used model rockets as teaching material

and shows the result of questionnaire survey acquired from the participants.

Key words : Extension Course, Teaching Material, Model rocket, Publicity

1. F C & IC

WA, BHEOBRHO R T 2 Bk - BL A END &
WO FOEOEBBENSEZIMEL TV, ZoZ b
T BAIARE, L T3 S B P AR ] L R AL
BIZHLHME—DLFEREFEHERE L LT, AH#
JESSHFEA R O BELZE LT, Bibig
NI E S < ORE - AR ISR ICET DS
ERALLCTEX 2. 20T, B TR CIEfFic Ty
DLV ] X —U—KELLT, vhyh, Y=

==, Uy KA —Ig EORYERRED (T o TE .

S, MERICHEM 2 BEIE, REH, B,
FEHANR—R 7 EfEx REMEICEDE TN 20D
EMOPNORERLDOEZBRIRTEZALHIZLTE
TIE, R ERAFREIC /LD, DX D B
N, 20064 I ET A ey NEEHRIC L
ToNBRGEIE & AL Eii L, FE257-.

AR TIE, 20065 FE IR TFFRHI B W TH L
BOHEALE L CEmLE 25 rasry M) Z2HAN
7o ABRREIE - HATEE (EA S - REZ 5> ' =TV
2y M ZDOWT, Ziuh OMER L OSEIR T
RN THE L IR TRICE/R L7 v r—
MEREZD LIL, ZOHEEDRLASBOBEIZD
WTRET %.

BRI T 1948 A 30 A
TR

2. EF/)LO45 Y FZDWLT

BIE, —fRiceETrary hEEIRN TN HO
L1958 I T A U A RETHIE I b DD R
THHMN, FFEIIET A ey y e (NAR)
DENL S, BITKEESKMEFEH R (NASA) (I
ETFvaly MEEEKES L L CTARE TS, H
ATH 1990 FEICHAETF LA v e (JAR) 2
MRS EINTUE, Tl y MIRZREM & L
TEXRLOSOHS.

EFTaTy MY, RERK, K, 7727 1 v
I BELN, TS — Y v RO BEEBRE T
VUVEBLOEEEE (NT v a— e l) 2RV
fiF, EXRHIZEKLTHLETF 250 TH DN,
BEL 302, EEon sy kR CER, Fab
buary NI, MIETFEOERICESHTRITT
HHOT, IOV ThEEEEIL 100 m 2
EILETETDH. ARENIIBWTET Ve F v R
D BT A BRI [ KREBGRE M TR 56 55
D302l BEOIAR RED D THEHEEELE] (2
Hl> Tt T iuid e bewn., 70, =Y
H T CTAEEINTZ b OLUSMMIMERNEET 5T
BV, ENTIZIAR OBREFA T —LARELNTZD
DOLAMIER TE 0.

HOH8UE - AL CloeTvn sy FR—RICE

— 107 —



ol E E RO 2

495

(2007)

Table 1 List of the model rocket extension courses and their outlines
_ WERry e v v | "
B 57 5 7 I | ke | A% | B
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FERBEORDD éMﬁu%dT? ‘ % v b Alpha I11(¥3,360) o | . Y1.800
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Fig.1 Schematic of a handmade model rocket

Fig.2 View of the room for making model rocket
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Fig.3 Photograph of the launch of model rocket
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(b) Delivery lecture

Fig.4 The answer of the questionnaire about
the degree of difficulty
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Fig.5 Comparison of the questionnaire result
between solar car and model rocket
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Fig.6 The answer of the questionnaire about
the pleasure
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Practice of Handicraft and experimental Classes for Schoolchildren

Hiroyuki Inoue, Makoto Sato, Hideyuki Yagi, Takayuki Teramoto and Takayuki Tokuho

Tsuyama National College of Technology has continued every effort to increase the number of applicants for admission.

Despite holding the open campus event and the extension lectures, we have still struggled to find out the effective way to

achieve this objective. We participated in the JFE festival as a publicity activity in the southern area of Okayama prefecture on

November 3, 2006. We conducted three handicraft classes and one experimental class, aiming at schoolchildren to have

interest in science and technologies. In this report, we described how to conduct and carry out them. With the results of this

event, we conclude that the classes successfully gave many schoolchildren fun of technologies and provoked them to learn

science.
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Fig. 7 View of the clip motor with thaumatrope
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How many days does it take if the moon falls to the Earth?

Makoto SATO

The moon goes around the Earth with a period of about 4 weeks. If the relative velocity of the moon to the Earth suddenly

became zero, how many days would it take the moon falls and collides with the Earth?

This simple question is

unexpectedly beyond the high-school level physics. In this report, a numerical computation and an analytical solution are
presented which 4th grade students performed in the Mathematical Science I class as free theme studies.
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Construction of a Web Server with a Database Facility
Using Open Source Software

Munkhjargal Purevdorj* and Tadashi OKADA**

This report is about using an open source operating system for constructing a web server. We chose

the FreeBSD open source operating system. The following covers the installation and configuration of

this operating system including MySQL database, Apache2.0 server and PHP5.0 script applications.

Keywords: Web Server, FreeBSD, Database, Open Source Software

1. Introduction

This report explains my research of information
technology at Tsuyama National College of Technology
for six months. I conducted research work and
professional development for information technologies
including server construction, database technology, Java
language, etc. This report is about using an open source
operating system for constructing a web server with a
database facility. We chose the FreeBSD open source
operating system. The report covers the installation and

configuration of this operating system including MySQL

database, Apache2.0 server, PHP5.0 script
"phpMyAdmin" applications; all of open source
softwarel) .
2. FreeBSD and its Installation
FreeBSD2) is an open source operating system

derived from BSD, the version of UNIX developed at
the University of California, Berkeley. FreeBSD is
widely used to support the core infrastructure of many
companies worldwide. Because it can be built with a
small footprint, it is also seeing increased use in
embedded applications. The licensing terms of FreeBSD
do not require the distribution of changes and
enhancements to the system unlike the licensing terms

of Linux. Thus, we can distribute our developed result at

Received December 3, 2007
* Mongolian University of Science and Technology (MUST),
Technology School in Uvurkhangai aimag
** Department of Electronics and Computer Engineering

[the advisor of M. P.]

eased)

2.1 FreeBSD Installation)

We are able to select from two boot methods that use
a CD-ROM or a floppy disk on a stand-alone machine.
We have opted for booting from the CD-ROM because
of its high-speed and stable process. The bootable
CD-ROM is made from the ISO images that can be
downloaded from many FreeBSD mirror sites?). After
setting the BIOS for booting from CD-ROM, we set the
bootable CD-ROM and are able to start up from it.

After the Installer start, a keyboard setting is required.
Many keyboard types exist, such as English and
Japanese versions, so we have to configure the keyboard
setting for better convey potential. Below is a Japanese
version of the keyboard settings. We chose Country
Selection, 110 Japan (Fig.1), then Japanese 106.

Select a conntey o reglos

plagax

doFdan

Kazakbslan

Korea (Bomccratic Foople’s Fepublic of )

Noren (Regublle of )
Kiwalt

I Comer

Fig.1 The Country Selection

We have to create partitions on FreeBSD. An FDISK
partition area is created for operation and installation of
FreeBSD. Here is the hard disk capacity of the entire
FreeBSD area. This can be set using the Custom
Installation. We select Custom from the Main menu and
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then select Partition menu.

Partition: hard disk partitioning

We are not using other operating systems, so we
create the partitions at once. If we want to delete slice
first, we will be continuing to Delete Slice.

Delete Slice -- Deleting old partition: shortcut - [D]

Create Slice -- Creating new partition for FreeBSD:

Shortcut-[C]

We have to select the Bootable Set to the disc from
start to Standard Install. We selected a standard MBR
(no boot manager) because the boot manager is not
necessary in our case.

We next set Label allocated disk partitions. Here, we
selected "AUTO". If AUTO is selected, there is no need
for later processing. The hard disk partitioning is
terminated.

Then we deploy a distributed file selection Actual use
and disk space according to the clued-up installation
choices.

Distributions: distribution to be installed

Select Developer menu: Ports are unnecessary, so

"No" is chosen. Select Window System, and then

enter "X EXIT". The choice is terminated.

We chose the media used during the installation.

Media: "Choose Install Media" menu boot. This is a

CD-ROM installation procedure, "a CD/DVD" menu

is selected (Fig.2). At this point, we select the end of

the installation.

FreeB5D can be installed frow a variety of different installation
wedla, ranging from flopples to an Internet FTP server. [f you're
installing FreelSD from a supported CO/DVD drive then this is generally
tha best wedia to use if you have no overriding reason for uging other
media.

l
N

Tuslall from a FreeRSN CD-NUD

Install frow an FTP server

Install from an FTP server through a flrewall
Install from an FTP server through a http proxy
Install from a DDS partition

Install over NFS _

Install from an existing filesyston

Tnstall Froma Cloppy disk sel

Install frow SCSI or QIC tape

Go to the Options screen

L % Cancel

Fig.2 Choose Install Media

We go into practice final confirmation expansion after
the partition labeling. We select Commit by selecting
"Yes", and then the installation process will begin.

After a while FreeBSD's hard disk installation is
complete at a state of minimum requirement. So the
"Requested User Configuration" menu is running. Select
the "Yes" and press Enter, a "Configuration" menu
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begins. Here, we will explain environment settings and
other important settings.

Now the minimum installation completed. However, it
is necessary to set the "root" password. "root" is an
to be able

environments. Therefore, we have to set carefully the

administrator user to manage all
root password. Others can modify the system for the
firm if the password is set aside.

2.2 FreeBSD Configuration
(1) User Configuration Management
It is undesirable to access the entire root system
environment by a normal user account. So we have to
use a general account user. Here, we added general user
registration. Using "User Add" we are able to add a new
user to select the system (Fig.3, Table 1).

Table 1 Adding new user to FreeBSD

Fields Values Notes
Login ID munj-mn User's login name
Gl‘Oup wheel User's group you can
create new user group
Password XXXXXXX User's login password
Home directory |/home/munj-mn
Login shell /bin/csh

User and Group Management
Add a new user

Login ID: urn: Group: Password :

Munj-Mn ] 1881 ] wheel ] RSt ]
Full name: Member groups:
wheel. munj-rn I ]

Home directory: Login shell:

#homes Munj=mn ] #binscsh ]

E] CANCEL |

Fig.3 Adding new user to FreeBSD

In the console settings we select "Saver" and choose
"Daemon".

For time zone settings, the following is selected. The
first time a local setting is required, select "NO". The
set ends with a CMOS clock to set the world standard
time, or the time in Japan. Here, we choose the local
time by answering "Yes" for "Asia", "Japan" and the
"Confirmation". This is the end of the time zone
selection.

Then Network Configuration is required. We set
Networking using the Network Services Menu to select
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from the Interface. Network Configuration is shown in
Table 2 and Fig.4. This is an example used in a private
network only.

Table 2 Network configurations values

Fields Values note
Host: coka(7 Enter to host name
Domain: center.tsuyama- | Enter to domain name

ct.acjp

IPv4 Gateway: [172.20.20.101 |Internet gateway's IP
Server Name: |[172.20.20.102 |Name server's IP
[Pv4 Address |172.20.45.7 Own IP

Netmask 255.255.0.0 This is a B class

Network Configuration

lost: Domain:
CokaA7 Lsuparma=clac jp I Eokaﬂ?.tsuynnn-cl_nc.]
1Pud Gateway: 172.28.28. 18 Name server:

172.28.28.181 | 172 _7R_2RA_1A? |

Configuration for Interface Inc@
IPv4 Address: Hetrask:

172.24.45.7 ] 2h5.4h5. 8. ¥ I

LR 1} CANCEL |

Extra options to ifconfig:

Fig.4 Network configuration

3. Installation of Server Applications

We have installed all of the open source server
applications: MySQLS) 5.1.22-rc, Apache®) 2.0, PHP7)
5.2.4 (latest versions). The installation was done by
using following standard commands3.9) .

% cd — changing directory

% tar zxvf — extract archive

% cp or mv — coping or moving file

% vi — opening file with editing

% ./configure — setting to configure of

installation

% make — making file list

% su — changing general user to root

# make install - making install

# chmod - changing mode of file and

directory permission

3.1 MySAQL Installation
First, we added the following user and group by using
Sysinstall tool.

User: mysql

Group: mysql

Next, we extracted the source of mysql5.1.22-rc.

%tar zxvf mysqlb. 1. 22-rc. tar. gz

Then, we created a Make file to compile by configure

script, and then made and installed it as follows.

% cd mysqlb. 1.22-rc

% ./configure — with—charset=utf8
— with-exrta—charsets=all-with-mysqld-user
-mysql-prefix=/usr/local/mysql
—-localstatedir=/pub/mysql/data

% make

% su

# make install

We made a Configuration file.

# cp [Mysql source directoryl]/support—files/
my-large. cnf. sh/etc/my. cfg

Then we added this line to our cnf file.

Datadir=/pub/mysql/data

At the end, we initialized MySQL.

# /usr/local/mysql/bin/mysql_install_db-user

=mysql

# chown -R mysql /usr/local/mysql

# chegrp -R mysql /usr/local/mysql

# /usr/local/mysql/bin/mysqld_safe
—user=mysql&

# /usr/local/mysql/bin/mysqladmin -u root
password XXXXXXXX

Note: xxxxxxxx - this is mysql root password, we
are able to set to this password.

3.2 Apache 2.0 Installation
First, we extracted the source of httpd-2.0.61.
% tar zxvf httpd—2.0.61. tar. gz
Then, we created a Make file to compile by configure

script, and then made and installed it.

% cd httpd-2.0. 61

% ./configure — enabled so—module=so

% make

% su

# make install

We have to install two libraries for character

manipulation. First the libxml installation was done as
follows.

% tar zxvf libxml
% cd libxml

% ./configure

% make

% su

# make install
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Second we installed libiconv (conversion code
library) .

% tar zxvf libiconv-1.11

% cd libiconv-1.11

% ./configure

% make

% su

# make install

3.3 PHP 5.2.4 Installation
First, we extracted the source of php-5.2.4.
% tar zxvf php-b.2.4. tar. gz
Then, we created a Make file to compile by configure
script, and then made and installed it as follows.
% cd php-5. 2.4
%. /configure —-with—-mysql=/usr/local/mysql
-with—apxs2=/usr/local/apache2/bin/apxs—wit
h-tsdrm
-pth —enabled —mbsrting —enabled mbstr
—trans —enc —enabled —trans -sid —enable
—versioning — with —dom -with zlib -dir -
% make
% su
# make install
# cp php. ini—dist /usr/local/lib/php. ini
We changed the path for Sendmail in php.ini.
# vi php. inin-dist /usr/local/lib/php. ini
# sendmail_path = /usr/sbin/sendmail-t
And we modified the httpd.conf file.
# cd /usr/local/apache2/conf
# vi httpd. conf
* Adding a module (second row in front of the line)
Loadfile /usr/local/mysql/lib/mysql/libmysql
client. so
loadModule php_5 modules/1libphp5. so
* Setting up directory index
directoryIndex index.php, index.html, index.
htm
Add the following lines AddType
AddType application/x—httpd — php. php
AddType application/x-httpd-php-source. phps
At the end of the PHP installation, we installed and
configured "phpMyAdmin". The phpMyAdmin is a tool
written in PHP intended to handle the administration of
MySQL over the Webl0). We extract the source, and
then open the configuration file in order to set the
MySQL username and password.
% tar zxvf phpmyadmin. tar. gz
% cd phpmyadmin
% vi [phpmyadmin source directory]/config. in
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c. php
* Setting to mysql username and password
$cfgl’ Servers’ 1[$i][ user’] = "root’;
//mysql user name for example: root
$cfgl’ Servers’ 1[$i] [ password ] = XXXXXXXXX

//your mysql user password;

3.4 Some System Configurations

Because the FreeBSD is installed with the minimum
function that can be used, we have to make several
system configurations for system security, significant
alterations, record of logs and so on. Here we report
some system configurations by using the Sysinstall tool
and vi editor.
(1) Setting up FTP log

The Select configure --> networking --> inetd from
Main menu in the Sysinstall.
inetd.conf file with editor (Fig.5). If you want to

Then you can see

disable a service, comment it out by prefixing the line
with '#. If we want to enable a service, then remove the

'# at the beginning of the line.

Fig.5 Setting to FTP log

(2) Configuration of rc.conf file
rc.conf file contains about FreeBSD operating system
information for the main configuration. It is impossible
to explain this in detail here, so we will mention one
example of configuration to set FreeBSD to a hostname
and a global IP address (Fig.6).
1. Open /etc/rc.conf file using text editor such as vi:
# vi /etc/rc. conf
2. Set to following lines
ifconfig_em0="inet 172.20.45.7 netmask 255.2
55.0.0
ifconfig _eml="inet 202.242.38. 144 netmask 25
5. 255.255. 07
defaul truoter="202. 242. 38. 201"

#thostname="coka07. center. tsuyama—ct. ac. jp~
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hostname="mon. tsuyama—ct. ac. jp~

Fig.6 Setting up to hostname and global IP address

(3) Automatically start up MySQL server at system
initial boot time

Make sure that MySQL server starts automatically
whenever FreeBSD comes up after reboot. FreeBSD
provided this facility via /etc/rc.conf file (system
configuration information) . This file lists which services
should be started up at system initial boot time. The
rc.conf file contains the global system configuration
information referenced by the startup scripts, while
rc.conf.local contains the local system configuration.

We configured FreeBSD to start up MySQL Server at
system initial boot time as following.
1. Open /etc/rc.conf file using text editor such as vi:

# vi /etc/rc. conf
2. Append following line, so it will be enabled that
MySQL server starts automatically after each reboot:

Mysql enabled="YES”
3. Save file and exit to shell prompt.

4. Conclusion

From July through December 2007 [ conducted
research work and professional development at Tsuyama
National College of Technology in Japan. During this
time, I completed the following tasks.

* Installing and configuring the FreeBSD open source
operating system

* Installing packages and applications necessary for a
fully operational web server with a database facility

Purevdorj « [ H

using MySQL, Apache and PHP
* Installing fully operational Dynamic web services

based on PHP, Java script, etc.

These were experimental efforts and were very
successful. During these six months, I have gained
extensive knowledge in Java programming, database
(MySQL), PHP script language and so on.
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4  Quantitative Description of Microscopic Plastic
Deformation of Polycrystalline Aluminum using
Laser-Scanning Microscope
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pp. 803-810
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=

The microscopic plastic deformation behavior of
polycrystalline aluminum sheet during uniaxial tension is
experimentally investigated by a confocal laser-scanning
microscope. The grain rotation is measured from images of
specimen surface before and after deformation is proposed.
Digital image processing technique is applied to the surface
grain image taken by the CCD camera. The experimental data
obtained from many grains are statically processed. It is
shown that the grain rotation is large when the shape of grain
is close to a circle. Discussions are made on the relation
between grain rotation, strains of grains and various factors
affecting them, such as grain size, grain shape and slip-line
angle.
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To realize a high-performance linear slide guide with lower

EE4

friction coeficient in the wide sliding velocity range and high
damping performance, recently the authors have proposed a
linear slide guide having hardened mirror-like sliding contact
surface. In this paper, using linear slide guide models, the
effects were examined of the sliding contact surface
roughness, the surface texture and the guide materials on the
friction coefficient in the sliding velocity range from 1
mm/min to 50 m/min. Fine finishing of hardened sliding
contact surfaces and setting up rounded narrower sliding
contact surfaces on each side of the slider were effective
means to reduce the friction coefficient in the wide range of
sliding velocity.
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To improve the delayed fracture strength of ultra
high-strength low alloy TRIP-aided steels with bainitic ferrite
matrix (TBF steels), the effects of aluminum content on
hydrogen absorption behavior and delayed fracture
properties of 0.2%C-0.2-1.5%Si-1.5%Mn TBF steel were
investigated. When aluminum was added to the TBF steel,
the diffusible hydrogen increased. It was expected that the
hydrogen was charged not only in retained austenite films but
also on lath boundary. Delayed fracture strength of aluminum
bearing TBF steels was significantly increased, compared
with conventional TBF steel. This was mainly caused by
suppression of the stress-assisted martensite transformation
resulting from the stabilized or carbon-enriched retained
austenite and hydrogen trapping to refined interlath retained
austenite films and lath boundary.

REE EmEIEE TRIP HROMOT 7 PP RIES
YAG L—¥IN TR
EER RWWIE, EAN—, ERE— NUECE,
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In the present study, the effect of YAG laser cutting on the
stretch-flangeability of 0.1-04%C TRIP steels was
investigated. The stretch-flangeability () of holes obtained by
either laser cutting or hole-punching decreased with the
increasing carbon content in the conventional TRIP steels (PF
and BF steels). On the other hand, we demonstrated that YAG
laser cutting contributed to the improvement of the
stretch-flangeability balance (TSxA) of 900MPa class AM
steels with 0.3%C compared with the hole-punching, as well
as the stretch-langeability.
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In the present work, effect of YAG laser cutting pulse

energy on stretch-flangeability in 0.2C-1.5Si-1.5Mn ultra

high-strength TRIP-aided sheet steel with bainitic ferrite

matrix (TBF steel) which were austempered at 375 or 450°C

was investigated for automotive applications. When a suitable

condition of laser cutting is selected, the stretch-flangeability

of laser cut hole is better than that of punched hole.
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REB  Application for White Light Emitting Diode
using Carbon Nitride
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w The purpose of this study is to make white emitting light
device using a-CNx. In this paper, we report on o-CNx thin
films prepared by using ECR-plasma-CVD apparatus and
RF-sputtering apparatus, and discuss the experimental results
of the optical characteristics.

As a result of CL measurement of a-CNx that was
composed by ECR-plasma-CVD, we can expect a-CNx as a
white light emitting device by controlling content of C-N
combination and C-H combination.

As for the PL measurement of the sample which as made by
RF sputtering, 650nm red peak was observed.
Optical gap decreases as the N/C ratio increases, due to
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For improvement the efficiency of the cold cathode
lamp (CCL), it is important to select the optimum
electrode material for reducing the cathode fall voltage
(CFV). And it is necessary to grasp the relation between
the electrode material and the CFV. So we attempt to
measure the CCL's CFV with the indirect CFV

measurement method using on the hot cathode fluorescent
lamp. And by observing the negative glow on the
electrode, the relation between the CFV and the negative
glow condition is investigated. As a result of the
examination, it is confirmed that the relation between the
CCL's CFV and the vy coefficient of the electrode.
Moreover it is cleared that the relation between the CFV
and the negative glow condition of each electrode material.
It is considered that the CFV measurement method is
useful for estimating the performance of the CCL's
electrode.
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CCFL Characteristics

#EEESL OY. Takeda', R. Kitamoto®, T.
Uetsuki’ , O. Fukumasa®
PREELE  Proceedings of the 11" International
Symposium on the Science and technology of
Light Sources, p.135, May20-24, 2007,
Shanghai, China
FRREAH 200745 H 21 A
=
The influence of the difference in the electrode material on
the CCFL's characteristics is investigated with the nickel(Ni)
electrode, the molybdenum(Mo) electrode, and the
tungsten(W) electrode. As a result of the examination, it is
confirmed that the cathode fall voltage(C.F.V.) of the CCFL is
influenced by the difference in the electrode material. And it is
observed that when the electrode material is the only nickel,
the negative glow on the electrode surface becomes smaller as
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the lamp current is lower.

784 Study on the Dependence of the Emission Point of
Fluorescent Lamp on the Lighting Time

#EER  OTadao Uetsuki and Hideaki Miyake

PLEEL%E  Proceedings of the 11™ International
Symposium on the Science and technology of
Light Sources, p.123, May20-24, 2007,
Shanghai, China

FKEAB 200745H 21 A

=

The filament condition of fluorescent lamp which is

dimmed by the inverter ballast has not been grasped clearly. If

it could be grasped, the reliable fluorescent lamp system could

be designed easily. Then authors studied if the fluorescent

lamp system could be expressed by the simple electric circuit.

As the result, they grasped the fluorescent lamp system could

be expressed by the simple circuit of resistance and

inductance for an operating system.

784  The Characteristics of Electrode-less Lamp’s Plasma

HEEZEHESYL  OMasahiro Ueda, Tadao Uetsuki

PLEELE  Proceedings of the 11™ International
Symposium on the Science and technology of
Light Sources, p.243, May20-24,2007,
Shanghai, China

FKEAB 200745 H 22 A

=

In this paper, authors report on the relationship of the radial

distribution of the electron temperature (Te) and the electron

density (Ne) of the electrodes-lamp plasma to the operating

frequency. They measured both the Te of the plasma at

13.56MHz and that at 135 kHz. As the result, they find out the

following things.

(1)The Te at 135 kHz seems to be the same as that at
13.56MHz.

(2) The radial distribution of Ne at 135 kHz is difference
from that at 13.56MHz. The maximum of the electron density
at 135 kHz exists nearer to the center of the lamp operated
with that at 13.56MHz.

#E4&  Study on the Relationship betweentheelect
rode materials and the characteristics of CCFL
#EEEES OT. Ohira, T. Uetsuki, Y. Takeda, O. Fu
kumasa
LIRS Proceedings of the 11™ International
Symposium on the Science and technology of

F495 (2007)
Light Sources, p.211, May20-24, 2007,
Shanghai, China
RREAB 2007F5H22 B
=

To improve the performance of the Cold Cathode
Fluorescent Lamps (CCFLs) used for the backlight of the
LC-TV, it is very important to grasp the electron emission
ability of the cathode of CCFLs. Authors have considered that
the performance of CCFLs is influenced by the electron
emission ability determined by the nature of the material,
which could be evaluated by the cathode fall voltage (CFV). 3
kinds of electrode materials, namely W, Ni and Mo, were
used for this research. The measurement results showed that
CFV of Ni was highest and that of W was lowest, and that the
mercury influenced the performance of NG’s plasma. Authors
consider that the gamma-coefficient has an important role for
the measurement results.
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#HE Electrochemical etching of CulnS, thin films for solar

cells"
Z#E#%  Shigeyuki Nakamura
225584 Physica Status Solidi (phys. stat. sol.) (c) Vol.3,

No. 8,2564-2567 (2006)
FREAB 20064E9 H4 H
=
Cu-rich CulnS, thin films for solar cell application were

electrochemically etched to avoid a toxic cyanide treatment.
Cu/In ratio and conductivity of the films decreased by anodic
electrochemical etching.
Although XRD patterns and SEM micrographs have not
changed by the etching, Raman spectra revealed that the
electrochemical etching was found to be effective for
removing Cu-S secondary phases in the Cu-rich CulnS, thin
films.

#BE  Facing Target sputtered Iron-silicide Thin Film

E#4% O Shigeyuki Nakamura, Toshiaki Kittaka,
Ryohei Hamata, Hidekazu Tabuchi, Takahiro Aoki
and Shinsuke Kunitsugu, Ken'ichi Takarabe

FRE54%  Thin Solid Films, Volume 515, Issue 22, 15

August 2007, Pages 8205-8209
HRERAH  Available online 20 February 2007.
=
The FeSi, (x=2.4) thin films with the flatness to an atomic

scale for mechanical and optical applications can be grown by

a facing target sputtering. The optical properties indicate the

films contain nano-crystalline FeSi,. The nano-indentation

hardness of 10 GPa were obtained. The interesting thing is

that Young's modulus is larger than that of the carbon-based

materials with the same hardness. This means that the FeSi, is

more elastic, which could be characteristic of the chemical
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bonding of the FeSi, with the large contribution of d-electrons.
Furthermore, the electric properties at room temperature were
measured for solar cell application.

GHERFER)
#H Effect of H,S annealing for CulnS, thin films grown
by a vacuum evaporation method
EBEESR  OAkaki, Yoji, Nomoto, Keita; Nakamura,
Shigeyuki; Yoshino, Kenji
FL4%  17th International Vacuum Congress and 13th
International Conference on Solid Surface

RFEAB 20074FE1H2H
M=

CulnS, thin films were prepared by the vacuum
evaporation method. The source materials were CulnS,
powder grown by a hot-press method. After the vacuum
evaporation, the samples were subsequently annealed under
air or H,S atmospheres from 100 to 500 °C. The XRD spectra
indicate that the CulnS, polycrystalline films were
successfully obtained by annealing above 200 ‘C. We found
that the films became close to stoichiometry with increasing
annealing temperature under H,S atmosphere. Furthermore, it
is found that maximum grain size of the samples was about
Imm from the SEM photographs. The carrier concentrations
and the resistivities of the films were changed in the range of
10%:10” cm” and 10°~10° Qcm, respectively, at room
temperature and all the samples annealed in H,S indicated
p-type conduction by Hall measurement. It is deduced that the
almost sulfur vacancy in the films annihilated by the H,S
annealing.
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#EB Preliminary Study on Arc Welding in Vacuum
##4 OHideaki Toya and Tomoya.Saito
2of%  22th International Symposium on Discharge

and Electrical Insulation in Vacuum (Matsue,
Japan)

RRER 200649 A
=

Welding technology in space will be required to repair
the space station. Arc welding in vacuum should be more
conventional than electron beam welding because of low
voltage operation. This paper presents a preliminary study
on vacuum arc welding. Arc was ignited by separating an
arcing electrode (cathode) from the welding piece (anode).
The former is composed of a rod with round tip, however
the latter of a screw/nut set. Both of them are made of
stainless-steal (SUS304). A pulsed-arc current up to
approx. 3000A with duration of about 20ms was fed from
a power supply that was consisted of a low-voltage LC
circuit (135pH/0.04F/550V) with a crowbar diode. The
screw/nut seemed to be uniformly melted by eye. The
tensile strength of the welded piece was measured after
welding test. However it was low in comparison with a
TIG welded piece that was done in an atmospheric
pressure. One-dimensional thermal conduction was
analyzed in a finite welding piece. The calculated result
showed that the melting depth could be over 1 mm when
the arc current flows for more than 10-15 times longer
than that in this experiment. Farther investigation is
required to find appropriate conditions (arc current, arc
discharge mode, welding material, etc) to realize
satisfactory arc welding in vacuum.
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#EH A Study on Contour Line and Internal Area Extraction
Method by Using the Self-Organization Map
#EEESA OTakuya Ueta, Yasuaki Sumi, Noboru Yabuki,
Susumu Matsumae, Yoshihiro Fukumoto, Takao
Tsukutani, Yutaka Fukui
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Recently, Intelligent Transport System (ITS) is actively
developed. There are big development areas in it. Within
those areas, the research on detection and recognition of the
road sign is one of the most important development areas. In
this paper, we show the process improvement in order to
extract the contour line and recognize the road sign shape
from it. We have proposed the new extraction method of the
contour line and internal areas from the road sign
instantaneously by using the Self Organization Map (SOM).
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#H A Study on Road Sign Shape Recognition Using
Active Net
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On Intelligent Transport Systems, the road sign detection
and recognition from landscape images is actively developed.
The examination case was only seen on the shape recognition
as the preprocessing of extraction by Active Net. So this paper
shows the post processing of extraction and we have
succeeded a process application on road sign shape
recognition by Active Net.
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It is known that the n-dimensional bubble-sort
graph Bn is bipartite, (n-1)-regular, and has n!
vertices. We first show that, for any vertex v, Bn-v
has a Hamiltonian path between any two vertices in
the same partite set without v. Let F be a subset of
edges of Bn. We next show that Bn-F has a
Hamiltonian path between any two vertices of
different partite sets if |F| is at most n-3. Then we
also prove that Bn-F has a path of length n!-2
between any pair of vertices in the same partite set.

[FHC]

GHERER)
BB 4 AW

TEERENL
EEEE OFHRCD
PoRE 21 EUERHE Y L RY Y MFhER R

09-1

FEREAB 2006411 A 17 A
BE

B ERETE AT LAOEEE BIE L C 4 58
HUEH D/ AT N VEHTIZ LD BE—FTRD 3 ot
NEHEEEZRE L. AREMRHEFOBER X
A AT MVOTRIE MDD, FREEND
FIRE COEBEL & FRBEEOEH A T ZURH L,

ERD/ AT NURFTCE D 3 Kk

— 147 —



Al = E gl 2

BHNCHE—ETRD 3 IRTTEAHET Db D THD.
PN AR NV ZAUZ, TERD/RT — A~ |
JUATIZHART, 0 AMHEE DB A TIZ< N
EPHIRFCE . AR CIIREREDFE AT L
%, PRIBRYCBRIREAARE U O L - B R
FHMAE LT, ATEOZYMEGIME, SR O
BN LTND.

(= 2]

GEEHER)
BE =a—7lxy NU—7 EHWTEE TR
EEEA OWAEN, 858
FREAF Pk 18 FEEE LI E ATt

TR, pp. 23-24

HREAB PRK19F2H3H
BE

ZIFE CORGETENCE S BOREETHENEL
KEDORGT —HHIET — 4 % - CIEME 0 )7
B AMT T DUNEN D -T2, ATl &5 —4
DI AT T MR SRV TRIFRE L LT,
RB— B K0 103 e DRGE TR Z FTREE T 5=
2—F)VFRy NT—7 BV FERRERL, TOR
R I 2 b—a URERIC K VRHER L TD.

R PEll—a—I %y NV Z
RIS RUE -1
mEES O o 2 =
FRBE V19 FERFEEERSHIE R UE,
No. 7-032, p. 48
HRFEAB FRLI9F3ALTH
BE
BOEDORTIFEEOEAET 1990 FRNOEHEL,
2005 4EATHI 100 57 KW ITELTEBY, 515, 2010
FEFTIZ300 TKWIZTDHZ L #BIRFBIZEE LTBITS
N5, oL, BASHTOWDLESIFEEDITE A
ENBHRFLEREINTWDR, BAFEEHNL,
U L > CTRELEET 5720, EREAERI—EC X
DEIRFANDOFENPRRESN TS, —EHREED
G TRl LASROR IR EE YR T 52 LT, &
TEROREZAR-T=0, FEINHE/ & FHERIC
EHTELZENEBEZOND. AT, ==2—F/L
o NT—7 & AW T 10 535D RGE A TR 2 F
ERRR L TORMMEAE Y I 2 b—a URERICEY
R LA,

(e H46—)

495

(2007)

GEEHR)
R AREERF QD (2B 5 7 2V A ATHID

EATE
RRER OffxHth—
EESA  ERTH A RS
FREAB 2006410 A 16 H
BE

7 —27 O CiAD7a Eo~ R a R Ofi B o figah
EIToT4%, BT R —ERCFEHYEIC OV T
EREGD 2 LIRS T D ATREER - QD (B
FESE) 1B DT 2V A ATHIONME, EEE
IAROBFIZDONT, BIEFHE ORI L. i
AT 1 30 S5 CTh o7~

BEE ActionScript ZFIH L7-BdABRF
EES OfgEmZ, B, MAaZEE, R, £
HHh, TRESRR

PoLE AR ISHEHEIHREE R
pp. 750-753
FHFEAR 20064511 A 25 H

W=
Macromedia Flash (%, BifE, & b/AFIHSN TS
Web LA LB T 7T 47 arT Y BFEERED—D
ThD. A TIEID Flash ECRATE 227V~
Sa5 Action Seript (2K 2B FHMBAR ORI DU
THATL, BABIFsOGR, VERAER], KRO¥EHET
ORI TS L=

B v al—ya YRt TePhysics] AW
7= B
EE84 Ofxfh, FEEz, Wi, M
BARE, MAEE RS
FRHBE RIS HEIEHRAE SRS R
pp. 754-757

FHREAB 2006411 A 25 A
BE

Vo lb—va VEFRRE T AE TR, FEE
DO EFESHR-CHE R TH 5 L S
TW5. BARFEOFRAR & L33 am & S5
Z, TFEO T THEBOEHE I Ial—rarb
HEAQAFEL R CE - EH I I aL—v g
ICE D2 X HATH T~ NICERRSFHR G A
VIR LIRSS 5 Z EDVRIRECTh 5. Fox 1 3B A s
L U EERFOETH0t TePhysics] @ Web H1 |k
Z3H B, NEOTEERX > TD. AFEK T,
2006 4 2 HICKERatEs & REmEHO 5 7 T A TR L
CTEfi L7= lePhysics| OFEBRFEOET L FADK
ity 72, EEORZEICRT S TePhysics) FIFHOR]

— 148 —



AT B B IR AR

BEMELZ DN TR LT

R AREFERT oy /UIBIT D QD 74
ATFNDEAE
EEE OFxith—, A 8, ST
PLLE AWML 2007 EETERSIHIEIEE
F1EEL1HM  p14
FREAB 200743 H 28 H
B=
BFREEERST- QD Tl RS ORIEE ) EEE
7257280, BdEfE D REN 0D, (REEER) DB
EEEL N &, A UEEON Y TN E
OEAEFEINCR L7 22578, SR ClIEO
IR LTV, Foxld 88 X4 &+ ECEBES % T
VEITHITCHAT S Z EARRL QWD T H A
TPNDT=OOMEFFHRE L LT, 6 BT LoEAES
TR A L, Akemann ZED T L Z DTEIDEFERER L
—HT DI EERMER LT £, 8 X4 BT EOEEE
AR L SR TR RT A—=H T 4 T 4 T
U727 & ITRN DR EAE R A il LT

[=/ FA)

GHEHER)
BB ENoiEn R UEIBAWEE & N, WESHRRO

W2
EEER A, PR E
PRPE FHREEEL RS T LAHFEESE, p. 101
FREAB 200741 H27TH
B

Fob 31%EEA LK CIIRAEEA L LT RIRESh A N,
FEHIZIT 1000°C CRMIUEE U 7-%%, RIAESRIEE
TNWEZToT. ZOBWEER L REREDYA 7 v
% 6 Bl 0 R L7e. BVERERE) S X B 1206 N, &
B L UTE, WESRERIAT v T EFEOH0
D, FOARIFZIANTITNE DS, HREICAT v
DNBETZ > 7 BB RS R TS, — ORE S &
DD L ZHRBIR O A2 BEh 7 ) X NN AFET
HHIFLOBFE L Z DA DAL TRl LT,

[REFHE]

(D)

R 2EXNEEAS (MILAS) ([Cl8 s
KB ORED D

EE% (REHE

RITAEE BAKBREHARELR - BHXEAETS

2007 JLA FEK - eI EAE ]

pp. 1-2
FITER 20074 3 A
BE
WEAE 10 AICES 92 (Bl REXFEAE R LT ChHfE
Ih, KSEERE L L E 2R - F2oHs (&
HIXEAE) O/ - SEEHEE LB D, Z0kk
TAEF LIz FRROREOPFEL RO HNZ. £7, 3
AROFHEF AR Lich &, ¥HOERENE
E5EZ, FRCEEORHXEES LS L Tz oM
B LT, MEEREDRE L, THEOHB 5 Z
LRI, 29 LIz/inT, WS L TERAESMO
FIHBEBA~OY— A ZHER - [ LS E 50 DEEOFR
ETHY, ZO7=DIZb2EOREHFXKEEOEE XX
DRI CIH D = L B TR LT

AR AR IRIEAR
£E84 R
RITARE BANEER S [XEAEFE 2007]
pp. 75-76

BRER 20074 7 H
BE
EE—EMOREREEOBN Y, [ESEETR
KEfEOHE R & [HF5ts - &) OBy
JCRELZ. BIEICRO T, EEXEENE) T
WHRILE, &9 LIEBRDG ED X5 7eifEn g
HE DD EHgIR L=, %EFOEE TIEZ o—&FHIC
LECEEXEAEICE L ChHE S-S5 - THESS
ZE LD B _EF0, 592 [FeEREAE e
R - 5 8 [EIEEHTRGS LU R
KERERY VAR T L - FHX S EEE RS -
KX EBRXEARRAS - SHIXEEXEAER SR
EThs.

(G

EFD
BB XV REESREA 77 HiE
5% KB ZE
FATAT [ L MR
MEERE [AHEHR] F25 ppl09-122
FREREAB 200743 H 25 H
BE

T AV IEEHITA T BB L OF X< SEIC
SINULT-A XV RETH 720, FHZ o0 5EICBE L
TITERREND, A XV AR LDA T 7 BN
EHEEMR EORENSIH LT-. TN HOHNE 5
DOOFHZEY B, BESETOMDA XY AEE

— 149 —



Al = E gl 2

HIEE DA THERE L 77, Lo =Dk BARHIIZ
WEE L7

GREFER)

REE  ERGBHAHER 2 0 < DHEEZ OO
EEES KW E
FRPE (X AEEES
HREAB 200748 H 29 H
BE

[T R AL =T VOERIEE LELHRE
EEROATREMEIZ DWW CORAEHIIGE) 27—~ & Lz
HEEHE 2006~08 £5) @2 FE£ROIFFES. KHEIZ L
FELOBEBEOL &, EERMECY & O FEMICITETE
DMTE L C & 7B BtAtEIRIC > & [EE OB 54780
&9 LT DRICOE JERPE - M TBH R EE S E,
B - BETER R ESiE E S LU [The
Govemance of Britain |72 & CHoR SiV-INA 4 BT
L7=bOxst L.

(i 8]

GREFER)
A FELEE HEHER TIME L A — b
mEES ML
FPE ENESEHIERME T

Wak 19 FEREHEMITES

FREAB 200748 H9-10 H
BE

AR 16 FEEEDD, A 12 AICEmRINL TS
LB _HEHES TICEE T 230 L /) Ny,
RARES, HENES A LAR— B H RNk
WTIEY AT BRE VD, 7206 ZEBINFED A
MR EZET 5 b 0%, BRER-> CEfT
B AT Z 7.

(Z D)

B B[R FHE
854 ki 9
ROTAMEE  PEREHR
FREARB 200445 A 27 H~
B

[HREREHSR) (IEETIOFEREFEETH .
EHIIFEOESURS T Oa—F—L LT, 2004
5 A 21 B0 [BRERE L)z T
TW5D. 2004 55 ADIAE ~7-8#IE, 2007 4
8 AT, 9 CIZ 137 EIZEL TV 5. 2007 49 H
DIBE E#kGi D TE T H.

495

(2007)

R BV LAIRTSE
84 MU 9
FITRE FEREYv— v
FITEHAB 2006 44 H~2007 43 A
BE

[HREREY v+ —F V) (XA FIOREREEERES
0, EFT Ny F—AUO R — LT, HERE
LFEOE a—F—L L ¢, FOE#HEZTT-> T
WA EFEHE L L bic, PEICBITALA RS
VI, WRHRRARITL, FEOSEEOMT &
725 X HITERD TS, 20060 £E 4 H 576580
DMAEFE Y 2007 43 H B CEEAFET L.

(fgrEnC]

Gt
R BT o RRENE

AT N
EE54 fHmC
PREHAE EETENS - N VBESRIIEAE

EISES VR A
FEEREAB 200649 H 30 H
Bz
Z OWFFEEFR TR LT-DiE, 20 tfcoirEE o7

N CER R EZ B2 -2t TLbND LT 4
VoA T A=k, DIETERRD S > 2 408
F, Thbb, TILUAR - Hy—TF—L=KEL
Thb. OO THEEEN. 212, Z0341TBL%
1930 XD, ZALENBZ7R0 OHAT,  Ein
RN L LV, £ 2@ A S HiuT
FES b o7, ZOWFZEHERED 22005 St
ZORREM) DNEDOENRSTIZRVINE I D, 29
L7 RRER 2B L T-DSASEE TH 5.

B smT— e A

B fRHEMCE [FEORWE AR oaFEs
54 fEmC
FRERFE T v HHTER - 2007 FRORFIHE

[E)
FEREAB 200743 H 24 H
BE
EEDATI LT E TFEEOR O E BRI
T H—FEO hAR e X—FiH—] (REEE

2006 ) (ZOWTC, FOEFERENA T v II—EE
D3 LT Y HITHEX 6 RS o7 > TEEA L -5
DRI, ZOEFERIIRA L EEEIUIIT e
Blehole L9 ThA. 7ok, FEOEFLHDHD, £
AUTDWTIE, EFREERSR [V R EFEEFER
18- FEEEMGHEX X ] (FEfELE 200746 H) pp.

— 150 —



AT B B IR AR

195-199 ZZH S 7=\

(t=E 2]

ED
R FUALEEI Y —X WotEs
£E54 MEr foF HE & R B, i
ROMEE A LESEFERTR S 7Yuyxs

 4)

HRER 200743 A
BE

R HE 25 4 TS AU TAMS 7' ey 7 4
IZBWT, MOESICETS FUAVEER L. Zo
RUMT 1 7—=Z2oNT, RED 2 ~— TRk S
TR, REICEARZREE L ffEAEY, Emi

HARNZ2RE L B A B - HEIR O TH .

REE RUNLEEEC U —X R

ZE5% MErR figg fE & R B, i
ROOMEEF A LESEFERTR S 7Yuyxs

I 4)

HRER 2007F3 H
oS

R E 25 44 TR S NUIZTAMS 7= 7 b4
THIEAEIZBET 2 R AVEOTES D R L EAT
LT L7z, 10 Zhd 1 7—<I2o0\ G, FKE
D 2 AT TR SN TERY, REIEANEE
fEEAE, SR IR R L R A T
HENRHLOTHD.

GEEFER)

#HE Classification of algebraic curves on ruled surfaces
with irregularity one
524 HE &
FRBE WOHES  FESREOR T L 2D
2006 (F : AR

RREH 2006411 A
W=

AIEFR T,
curves on ruled surfaces with irregularity one]
DOHFFENBEEHE LT-. TOELRNEL, RO
fikird & 2 0 EOIRERR & OFHTEET 5 11 DRI L
31 OBEBLRIIDEFT 42 OHIERICEET HiER O
ThHD., ELICTATINY 2 b TADSA—FEHIC LD
BRI iR OERE L, 77 7 A LR v RV RO
B RROTEENE L 0t 2 FBld BASREIT L D RHH
Iz T B Uz,

Z@ 3 [Classification of algebraic

BB JSEC BEE k— SA L =AFOECHE
{IEDZE)
EE5R E &
RoRE HEHEOSES (B FERRS)
HREREH 2001414
BE
12 AT -5 B £ B AR i o7
A b (JSEC2006) | 233\ Tt L EE 3 FAHE - [UARD
TR OZAERIAT o k— AV =ATROBT
FLEOME A HE L, BHFEES-. REHETIL
TONELEZOHEBERBERIZONVTRR. SHicZ
DT A NORFHEERIRCE 2 D88, WONCT
AU A THToN S ERER L = 7 & K (ISEF) DN
HIZHOWTERE L=

BEE  JSEC BIERE k— A HLV=AEOE A
{LIHEDRIFFE)

5% hHE &

FRPE AEESEFHIERRS

RRER 2007142 H

BE

AT CII A Z ORI 3 4412 K 2RI

HWHRREHATO WD, FEFIIEOTARE LTHM

L, AGHEEA T £7, BUEE 3 F4FHE - (L

KOCTF A H#EAAT 1=, TO%, RO HEAT

ZDRIFED Z I E TOREZARN LT

BB k—/ AV =ATEO B CAREEOMSE
54 E &
BREE TRy TS (B BEREERS)
RRER 2007143 H
BE

7 4 R FERIC RO CRLEE 3 A
ILARDIIZE & < FH SN B OLONEZFE LAY
T-WE W REEZ T -, T E=ZITC, BUlEE 3
FAFE - [IROETATERE, #OEY A Z
DD ZHVE CORSEAFFIT L, EHICK—7 4R
v THF & OEIRHEIZ DN T Hiw Uz,

EE EECBTAEEHE
=E5R E &
FRPE HEEESGES
HEREH 200743 A
BE
ELEE 3 AN B (LARD k— 2BV =ABOH
CARIMEDRFZEE, ED X DI L ThHRED HIT=DD,
ZOHEBEHIHEIED L S 72 b DIZT=DnEFE L,

— 151 —



Al m ol 2

EEICBITAEFHEE LI1IE ) HHRENTHONTHE
LT

8B  On the self similarities of the k-Pascal triangles.
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RREA 200646 A
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‘We begin by recalling k- Pascal triangles. For ample,
2-Pascal triangle, i.e. Pascal triangle, is a triangle of numbers
which are coefficients of (x+1)". The 3-Pascal triangle is a
triangle of numbers which are coefficients of (x* +x+1)". In
the same way, we can get the k-Pascal triangle when k>3, too.

It is well known that the 2-Pascal triangle by modulus 2 is
Sierpinski's gasket. The two students of mine studied the
structure of self similarity of k-Pascal triangle for any k.
Consider the first two lines to be one unit , when one wants to
see the self similarities of the k-Pascal triangles. The
following are conjectures :

(C.1) The k-Pascal triangle by modulus p has the self

similarity for any k, when p is prime number.

(C.2) We need to neglect some lines and rows to see the self

similarity. For example, 3-Pascal triangle by modulus 5 has

seven lines and six rows that shouldbe neglected.

(C.3) Let L be the number of lines that should be neglected,

and R the number of rows that should be neglected. Then we

have the equality L-R=k-2.

(C4) If p™'<k<=p* , we have the equality L=p *-2, where

s=0,1,2,...

Names of the students are Mr. Inoue and Ms. Yamamoto.
They were awarded the second prize for the study at the U-18
science research contest of Japan Society for Science
Education, in August 2006.
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#EH Iterated Cyclic Homology
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From the viewpoint of rational homotopy theory, we
introduce an iterated cyclic homology of connected
commutative differential graded algebras over the rational
number field, which is regarded as a generalization of the
ordinary cyclic homology. Let7 be the circle group and
HT' X) denote the function space of continuous maps from
the /-dimensional torus 7T’ to an/-connected space X .
It is also shown that the iterated cyclic homology of the
differential graded algebra of polynomial forms on X is
isomorphic to the rational cohomology algebra of the Borel
spaceETx<1HT'X), where the T-action on HT.X) is
induced by the diagonal action of T on the source space T.
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