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Study on Transparent Conducting Films (IT0) Prepared by Magnetron Sputtering

KAJIOKA Hideshi, HIGUCHI Koichi and YANAGAWA Tatsuo

Transparent conducting thin films of indium tin oxide (ITO) have been prepared by DC or RF planar

magnetron sputtering by using ITO target (5n0; 10 mass%). The

rate is app

20 nm/m for each stable discharge. The prepared film (film thickness: about 150nm) on unheated substrate

achieved electrical res

vity of about 5.4 10 ‘Qem and that on heated substrate (400°C), did 1.7x10 *Qcm

for the optimized condition of both DC and RF sputtering. Visible transmission of the films is over 80% for

wavelengths from 400 to 700 nm.
F—U—F EVHER, Ay ) oS

1 #& g

AR L L T BRSO ERTEE <,
ORKEHEOBOEHOFR R Sh, Z0k
IRHROSAPIER 1 IORT . oA 7 brr s
BT ILOTERVEVEHL L
20, EHEEDD LI A>T, EY
HEHE L LT B, B, da
PSP LNTVEHY, T4 ATVAH
FTEREYEHECHFS L ITO #MAHG S
NTw5, —%, FRERAEEN IR A v —,
4, CVD) LVIETith (HAHE, (4> 7v—
TAYY, ARy YY) LicaEEn, ZORT
67y FRANT 4 A7V A RO ITO #HEER
ANy &Y > Tk HoTVa, ZORNY
59>/ Ti’t, DC 77 Z<H RFE 77 X< niflvn s
N3 EHB, DCRSAyF Y ¥, RF A8y 5

VY7 EBZERERIOVTRY CRHIRHGE SRS
NTwBEY, LnLass, F—8—% v b TORE
BT B RSy & RO - BETIZ LA ERS
SRTLR, T I TARRTIEH I OGRS
DAy ) > 7% EEMAGT, DC &L URF 2
Ny Fz kB ITO FRIRHEE, BRIEHE, K%
K ERHEEL, TR/ 5 DS ERE
2 X B A&
BRIz z A8y ) » 7 %E (ULVAC % SH
“250H B) VAT T, ITO (10mass % SnO. )
§—%y FERS0MT, HiLES—5 v +MIZ65mT
H%o WEUET—=> 7 $T0594 7 AH (25X 25
Llmm) 2, HEF + > /9—[E6.7x10 ' Pa Ll
FICH2E| & Lictk, 7Ao 25k UBEA ARAK
BE#~vA7u0—a>ba—F—CHEAL, Ay YE
BAAL VT THELL, Ko mTunE0d,

#*1 BPRWEOLAY

T EEETEE
ET R IC moeomE | EEVER taElu B

Zrt BRHTA soriER | RBE KIBEAB

Wil EL. fim, ®OE | SHSR V. k-7 0RRR | FEEA-HTA

zushaseias, | va-r-AR | REHGGE | MOHIAE SRR

FIRF4 AT vA NATUYE 75 9/ BEAE BEF MYy LTVT
K A% ERFTOESE | AR

R, 77 7 A Si | R <K Ak~ 5
KA1 F RERF | WEAMAE

* R 2 B9 IR AL TR

HEA— -5 45> 7 EBLE

-



T T Emm J
|
2 408 4!
e /A
gt /]
|
/]
s . |
~ 20~ 1
= ]
® |
®]
0360 300 700
DCEE (V)
1 AREE & DC BENBR
6.7x10'Pa—EL LI, 20, DC®7 2 buy

®RE v 7% bur THIEL 22, %85, SR L
WG, MHGREOREIC X 5 ERIZ00W T4CI
BEROOTY, W00WAFTREHTE 5, RIEH
e, MREMDHT L2, HRED LR IZEMS
hito

BEFRE 3RS B LY 7Y A—F—%H
Wiz, REEHR (Q/01) i 4 HSHAERE THIE
Uzo ARHESTE (Qem) 13K

RSP = KHHEHIHE < BE (nm) x 107

5 EMHE LRI - AT £ A
MR 3 ¥ & 0 T AR SR
BT 21O T, FFRHIERH

[ ; , 2
200 300 400
DCEE (V)

3 @RuEHfE: DC BENRMF

@
S

N
S

EHEE (nm/min)

=)
S

o 20 0 80 80
RE/S7— (W)
2 FEGERE & RF N7 —0BR

3 RRERELUEE

3.1 REGEE

E1iDCv 72 bar Ay 5 TORBEEL
DC EEOBR AR, B T RERE ORI
X0, BEMEEECHNT 2, ChBBELY -7 >
FEHOB, T b 5EATRAS OWMEES G
LTw5, 360V BLETREHMBHREL T o
7eo E212RF =74 b 0> A8y & TORMBEHEE &
RF 787 — £ DBiff Fo PRBEEFE (X RF /87—
HEIL TR 2. Z0HE 60W LLETIRRHEK
BHRELPT (A7 S L 7o ORI C DR
HED LRI, DC, RF w74 ha v A/38y ¥ ii#
&£ 6% 20n0m/min TH %,

RF/R7— (W)
E4 FHEREE RF /A7 —0BF




15

| Deasov [ rFsow
2 b s 55 Z10% RIS 55
B o f ]
st - :
o = /
X X }
% *10‘ 4
= = [
2 g |
= = [
3 g
0 T 2 0 2 4 B
O/ Ark (x107%) O /ATl (x1072)
5 @BUEREICRIZT 0 FMBOXE 6 HRUEREICRIZT 0. FMBOKE
-1.00
\ R F50W
GOL\ OB 1
L J 0.75
a
S 40 1
~ L 0.50
=
E 20r 1
® | 0.25
0o 200 200

HERBE (C)
7 REEAICRIETERNBOLE

(O IXHBHEITH 5 85, BMHEH A< REH
ERIINE L, 35 RRAICIHEHERIE 2 4R
L,‘ EORDF¥—IT VT B A i

BEEDNT VS, RF¥ 74 buy A8y 2Tl
wﬁﬁm‘/—‘r s P THRE L RESH S D
5, ITO ¥ — MLTH, DCHES D KEH
% shs, Lo, MREEHEOKET

7y bz

hmmwﬁ-' REGBORHSNE
oz, REMEE, ¥—7 v FRIEICNS T
fHELED, FLRMMA Sy STy —7y bR

i BEYDBERT 5 L RELHL HHOT, Bk

IV == I BRETH S,

o
1.00um

BR1 EFMAERSE TREL 2T BRMOREIE
3.2 BRUEME

EDC=7 2 bur ARy ¥ OERERE
Z OO ITO FROBET13#)
150nm ThH 5, HHUSHTE X E T BLE ORI & 312
W L340~360V THUMEERL, & FER
LHTDISENT A E R T, BUME
5.4X10'QemTH 5, KHRIC RS N3 (SRR
DHRBBHEORLEV LD, Ray St k> TH
Hant, EREAENCTOLI X10'QmTH
%Y, KR Offb Ray 5O F— 5 — IEIZEL S O
BRSNTVBZ LG o7, MOSICE) DC~ 7
b a YAy & TRIEHBEE D 55, (S5
DITO HRHERTE 5 LWESH TGS, 20




ARS8 . Smin
BEE1500m
6.5x10 ‘Qem

EiBE (%)
8

%o %00 500 800
#& (nm)
8 IO MOKEEE (DC340V)

Bz 77 X v pCREHROH T A L TRRAAL A4
YHERL, ZOHAFYHHOIALE—FETHE
WICART 27 0@ A -V 252570 L HA
ENTwd, ZITEBEDC A%y & £2EEL T
%, WA ORRIEO S ORREFIET 225, S0
2%, TOBRHEFRWT LI LS TER Y,

RF ¥ 72 bu> Ay ¥ CORBEHFEL
#ARF 7 —OBREE 4 7T, ZOBELRE
N7 e b b I RRIET R IR L, S0W TH
MEZTRL, ZRLAETROTICHIMT 3 @524
5is, UM DC v 7 4 b o OBEL DD
T 3 BHA AL FAL LBEORBISHIED
ZAL%ES5, B6ImT, WiHL bEELHAT S L
PRUSHFE RIS 5. K TREELHAT 5 LK
BUBHENHY T 5 L LI WENALNDHT),
FrORREFIET 5. BREEHSECOT, ZOL
>l HE LI EHREND Y,

FEHE U IR T RO B FE LR T 1o
FF, ZOBE, RF 87 —50W, REGSHISHHTH
50T, BEEA3000m Th 3, REETIX200°CE
THABICHD L, 250°CEETRIE—E

EEd, T

ORFEIEY & ABHEFR IS T 2 £1.7X10'Qem
%o

33 HEAE

tﬁﬁlﬁfﬂfﬁ&ﬁfuiﬁn WS THA BT
R TR AR &
3¢, ﬁqunm. FAi i S Ral.67Tnm =@ TR
SHLEEHSTRENT D Z L0305, KiEHE
OFEREFIAE 8 RS, ML A150nm FERE T Ik #
RA00~T700nm ORI EHTIHEBFIIE 8 12T L5
1280% M &R LTz,

4 # s

DC~Z74ta¥ANyF L RFR72 bur Ay
Z L ITO ¥ =7y P TREBRESREL T,
$5 7 PR FE 1 20nm /min B T 5 2, DC < 7 3
baY RNy FERFZ2bu YRSy § LTI
ITO MM OEBEBLEES L O EEE L bAS L%
Rixaonnhot, BRIEHEZERRESERT
5.4x10"Qem, 400°CT1.7%10 'Qem#’

BF A AORMIBEBFE L@ 12, ESR
BEF150nm TR T0% ETH > 12,

bk, FFHNEHSMECHLT, T
IR RSEIRBRTERIRT A > ¥ — R R KRB R
(Bl y —EEHIRA) CEHOBERL T,

3 [

1) BARFHHRE B3 E AR - @B > F 7y
7, A—nit (1983), 495

2) i | R, 43 (1992), 2

KL N A

4)S.Ray et al.: J.Appl.Phys.. 54 (1983), 3497

5)BECINY ¢ FmEEEAT, 43 (1992), 103

6) KILIF &R @ Fmfedls, 43 (1992), 82

7)S.B. Lee et al.: J.Vac.Sci Technol., A 11
(1993), 2742

8) AR S L BZE, 30 (1987), 546




EEEROEEEFEREORR
M ez, HiE W, WARENS, BETE
Development of Convenient Testing Machine to Evaluate of Hard Film
KADO Tadashi, NITTA Akira, TUTUMOTO Takahiro and IKEDA Tetsuhiro

A convenient testing machine of compression topple test was developed for evaluation of hard-film-adhesion.
Thickness of diamond film, deposited on the substrate of cemented carbide and Si;N; by the Hot ~filament
CVD method, was measured by the machine , and Raman spectrum, residual stress, and adhesion property of
the diamond film were also measured
Following result were obtained
(1) Hard film could'be tested conveniently by the machine developed.
(2) Film-peel-out-strain of the substrate, e. which was obtained by this method, is decreasing with increasing
the film-thickness t,.
(3) Residual stress of the film on cemented carbide substrate indicated strong compression, and that on Si;N,
indicated slightly tensile in both Raman spectrum and X -ray stress measuring.
(4) From the slope of e. ~(t,)""* plot, adhesion strength of films for both Si;N; and cemented carbide substrate
were considered to be nearly equivalent, while the possibility of film-peel-out by residual stress was much

higher for cemented carbide substrate than for S
¥—U—F DHEGHE, #EN, SArECF
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Precision Processing Methods with Laser (3rd Report)

Study on YAG Laser Welding Technique with Optical Fibers
IKEDA Tetsuhiro, YAMASHITA Hiroyuki, KADO Tadashi and KATAOKA Hiroyuki

Butt welding of 3mm diameter stainless steel bar SUS304 using a pulsed YAG laser with step index (SI) type

optical fibers and graded index (GI) type optical fibers was carried out to examine effects of beam irradiating

condition on penetration profile and angular distortion.
The results are summarized as follows;

(1) Splash is not observed at pulse energy of 18 J/P using the fiber optic beam delivery systems.

(2)Penetration depth of 1.4 mm and aspect ratio of 1.4 are obtained using GI type optical fiber. Those values are
greater than that of SI type optical fiber.

(310n 1 shot irradiation, the angular distortion of about 5 mrad is obtained at pulse energy of 18 J/P, and on 3
points simultaneous irradiation, about 2 mrad can be obtained with SI type optical fiber.

(#)The angular distortion s little influenced by the irradiation method with GI type optical fiber. The angular
distortion of about 2 mrad can be obtained
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Sutdy of The Most Suitable Endmil

ing Conditions by Applying The Metod of Quality Engineering

YAMASHITA Hiroyuki, IKEDA Tetsuhiro and KADO Tadashi

In this study. selection of the most suitable conditions of endmilling metal mold on machining center were
carried out to get the most high shape accurac

by applying the method of quality engineering (TAGUCHI
METHOD). First, the fundamental function of endmilling and shape of model metal mold (test pierce) were
selected. Next, the several factors (signal, control, error) were selected and layouted these factors on the L.
table. The endmillimg tests were done according to the L table.

The evaluation of endmilling processing with changing the following conditions, (I)cutting direction,
(2cutting speed. (3)feed rate, (4)tools, ()cutting pitch, (6)tool overhung length, and (T)cutting method. After
endmilling, Shape accuracy of endmilling surface were measured. Using these data, SN ratio and Sensitivity
were calculated. And,it was found optimized endmilling process conditions for the accurate fabrication of
metal mold on machining center.
(1)The most suitable conditions for metal mold shape accuracy were selected by applying the method of
quality engineering (TAGUCHI METHOD) and could get the
(2)Factors which affect to bend the tool (endmill) remarkably effected to shape accuracy.
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Laser Cutting Test for Super Heat Resisting Metal (Inconel 713C)
YAMASHITA Hiroyuki, IKEDA Tetsuhiro and KADO Tadashi

Inconel 713C as known super heat resisting metal is used for structural metal of several machine like gas
turbine. But Inconel 713C is difficult-to-cut metal and its characteristics is not clear, such as cutting, grinding.
drilling and another method of machining. In this study, inconel 713C plate was cut by using CO; laser and the
characteristics of laser cutting of it was clarified
(1)Ranking of cutiing ability of CO, laser based on used assistant gasis 0., @ Air, @ Ar.

(2)Inconel 713C with assistant gas (Air, Ar) could be cut on wide conditions of cutting speed, and laser power
compared with inconel 718. On the other hand, the limit of laser cutting of Inconel 713C with 0, was small in
comparison with Inconel 718.

(3)In the case of using O as assistant gas , the production of dross from cutting section was remarkably
increased.

(4)In the case of using thick test pieces(5mm, 3mm), width of back cutting section was wider than front section.
On the other hand, in the case of thin test pieces (Imm), width of front was wider than back.
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Study on Micromachining ( 1st Report )

Optimization of Photofabrication Conditions on Producing Silicon Cantilevers

NAWACHI Norio, MURAKAWA Akitoshi, KAJIOKA Hideshi and KAMATA Masanobu

Fundamental experiments were carried out to find the best suited condition in each process of

photofabrication. Cantilevers were fabricated by mea f photolithography and anisotropic etching of silicon.

Their surfaces and shapes were investigated with SEM observation.
Asa result, fundamental data to fabricate the micromachine on a silicon wafer were obtained
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Development of Electromagnetic Heating Material by Thermal Spraying

HARA Nobuhiko, NITTA Akira, KAMATA Masanobu, FUJIMURA Hideki and KOMOTO Morito

Electromagnetic cooking machine has been attracted as a clean and safe cooking machine due to flameless,

In order to develop a light and rust re

ing element for the cooker with electromagnetic heater, The iron

layer was coated on an aluminum plate, and measured adhesion strength, thermal shock resistance and heating

property of the element were measured. The results are summarized as follows
(1)Good adhesion of the layer was obtained for the substrate blasted by #70 steel grit.
(2IResults of thermal shock test showed that the thicker layer caused more exfoliation.

Therefore, the thickness of layer should be reduced as possible as the heating property maintains an enough

efficiency.

(3)Heating efficiency was enough for more than (.6mm in thickness of the layer.
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Processing and Engineering of Resin or Metal Matrix Composites

of Particulate i Alumis Alloys Ci

TSUCHITORI Isao, FUJITA Makoto, FUJII Toshio and TADANI Isao

Particulate intermetallics (TiAl NiAl, SiC) reinforced aluminum alloys composites were fabricated by
squeeze casting to develop light and anti-abrasive materials. In the experiment, the controlling of volume
fraction and the dispersion of particulate reinforcements in the preform, the strength of the preform and the
hardenability of thé composites by T6 heat treatment were examined and investigated refer to the fabricating
procedure in the composites.

The results are summarized as follows; (1) The controlling of Vf of particulate reinforcements was achieved
by adding aluminum powder, and it was found that the dispersion of reinforcements could ensure by adding the
flocculant at fabricating the preform. (2) Since alumina sol as binder for fixing of reinforcement affected the

hardenability of the composites by T6 heat treatment, it appeared the temperature of firing had to be set over

the temperature of crystallizing of alumina sol. (3) The temperature conditions for fabricating of composites

were need to be higher than ones of conventional impregnation, because the melt front was absorbed heat by

latent heat of aluminum. (4) In the case of the composites of NiAl and TiAl their intermetali

aluminum rich compounds.
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Study of Surface Modification of Macromolecules (2nd Report)

Improvement of Adhesion of Coatings of Rigid Polyolefin Resins
OHASHI Toshihiko

Adhesion of polyethylene and polypropylene, whose surface are inert, were low. However, it was
sometimes required that those plastics were adhered or coated by other materials. Therefore adhesion of them
must be improved by modification of their surface.

It was reported about graft polymerization of methylmethacrylate onto a flexible polyolefin and
improvement of adhesion of flexible polyolefin by using those graft copolymer (PO-g- PMMA) as a modifier in
the previous paper.

The flexible polyolefin were miscible with polyethylene and polypropylene. So it was applied to modifier for
improvement of adhesion of those plastics. Then it was found that excellent adhesion to acrylic coating was
given to polypropylene by under coating with PO-g-PMMA
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Development of Hybrid Stampable Sheets

SHIMOHARA Ichiro, YOSHIMITSU Yoshikuni, OHASHI Toshihiko,
TAHIRA Kimitaka and TSUTITORI Isao

Stampable sheets which consist of glass fiber (GF) and matrix polypropylene (PP) have been applied for the

parts of However, their mec} properties are not enough yet. In this work, the reinforced
thermoplastic (RTP) sheets used GF or carbon fiber (CF) clothes as a continuous reinforcement were
developed and combined them with commercial stampable sheets to improve their mechanical properties.
These sheets are named hybrid stampable sheets. Furthermore, we have investigated the effect of modification
of matrix PP with modifier in order to increase adhesion force between matrix and fiber.

As the result, it was found that tensile properties and bending properties of hybrid stampable sheets were
showed 1.5 to 2 times value of the properties of commercialized stampable sheets and modification with maleic
anhydride modified PP was effective to improve mechanical properties of RTP sheet laminates and hybrid

stampable sheets.
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A Study on Production Process of Honeycomb Core Using FRP

FUJII Toshio, MURAKAWA Akitoshi,
MOTOYAMA Koji and YOSHIMITSU Yoshikuni

The sandwich structure is superior in specific modulus and strength. This structure that consisted of a
honeycomb core having high rigidity and impact strength is utilized in super light ‘weight structures such as
airframe. But the honeycomb core used for aircraft is very expensive. So it is hard to use it for general
machine structural materials. The aim of this work suggests a new production method of FRP honeycomb core
and i to design and build trial equipment that can produce FRP honeycomb core. This production process
defers from other inethods in the processes that no adhesives are used and will be possible to manufacture FRP

honeycomb core with in-line process.
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Biological Waste Water Treatment by Trial Rotating Biological Contactor from Waste Foamed Plastics

MOTOYAMA Koji, SHIBA Nobuo, MARUSHITA Kiyoshi, YOSHIMITSU Y oshikuni,
TAHIRA Kimitaka and WATANABE Hideo

In the previous study, the rotating biological contactor, which has lightweight and large surface area, from

waste polystyren foam was developed. In this study, efficiency of waste water treatment by the contactor and

propriety of thermal recycling of it after using for water treatment are discussed. The results are as follows.

()The waste water treatment efficiency by the contactor was higher than flat contactor made of polyvinyl

chloride.

(2)Calorific values of the contactor were variable from 20 to 40 kJ /g by changing content of CaCO; as filler, so

the contactor is useful for thermal recycling.
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Development of Functional Products from Waste Foamed Plastics k- 36
YOSHIMITSU Y oshikuni, SHIMOHARA Ichiro, MARUSHITA Kiyoshi and TAHIRA Kimitaka
3
Sintering process and direct injection molding process from volume reduction pellets of waste foamed L
plastics (WFP) were developed in the previous study. In this work, improvement of adhesion property between ES
glass fiber (GF) cloth and WFP in GF reinforced sandwich structured WFP and application of WEP to the shell GF
for farming oyster from direct injection molding are studied. %3
As the results, GF/WFP composites with good adhesion property was developed by means of using WFP e
impregnated GF cloth during the same sintering process. And experiment of farming oyster in the inland sea ' e
could not be done dew to abnormal climate in summer, 1994. So experiment of farming oyster is continued. 28
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Effect of Catalysts on Pyrolysis of Plastics

SHIBA Nobuo, MOTOY AMA Koji, MARUSHITA Kiyosi,
YAMAGATA Yasuo and YOSHIMITSU Y oshikuni

The pyrolysis of plastics was carried out by using zeolite catalysts. The specimens that was used in this
work are polyethylen, SMC and HMC. The pyrolysis of plastics was carried out under nitrogen gas
atmosphere. The results are the following.

(1) It was found that heat decomposition of PE was markedly accelerated by adding modified zeolite catalysts
and low temperature decomposition was to be possible.

(2) In the case of SMC and HMC, efficiency of heat decomposition was not increased by adding the catalysts. It

that heat decomposition behavior of SMC and HMC as FRP was different from one of PE.
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Development of New Cleaning Process Substituting for the Process
with Ozone Layer Destroying Materials.(2nd Report)

NITTA Akira, MARUSHITA Kivoshi, OHASHI Toshihiko, KAMATA Masanobu and OKAMOTO Isoo

Many companies with metal heat treatment process and so on, has been cleaning metal products using 1,1,1
trichloroethanes, production of which will prohibit in 1995 as a ozone-layer-destroying material. Therefore,
water base cleaning material has been expected to be a substitute material for it, but problem of drainage
treatment should be occurred.

In this paper 11 commercial water base cleaning materials were examined on detergency of oily matter and
the effect of them on the property of heat treatment(Nitriding, carbulizing and vacuum annealing) was
estimated from the analysis of non organic components of them, and whether it is rinsed or not could be
predicted. Water pollution by rinsed solution (COD=100) after cleaning process could be reduced to the

regulation value (COD=20,0il component below 5mg/ £ ) of water pollution protection law.
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Efficiency of the Clarifying System for the Sea Bottom under the Oyster Farm

KURAMOTO Yoshiharu, FUJIMOTO Muneyuki, SHIBA Nobuo, HATA Noriyoshi, MOTOYAMA Koji,
WATANABE Hideo, ITOH Nobuo* and SUZUKI Sadao*

The oyster farm in the Hiroshima prefecture tends to be polluted by the submarine sediment. As the
countermeasure, the research, that develops the compact and simple system which removes the surface layer
of the sea bottom, is taken effect. In this work, the total examination on clarifying of sea bottom was given
about the robot vehicle, the concentrator, the centrifugal separator and the filter on the sea area. The results
were as follows;

1) It is possible for the robot to travel on the soft mud of the sea bottom, on account of the weight in the water
was adjusted 40~50 kg.

2) Control of driving direction by magnetic current meter of dredging robot was easy and inexpensive but
unstable.

3) After the centrifugation, the moisture content of the mud was about 60%, and the SS content of the
separation water was about 20 ppm.

1) According to filtrate the separation water the SS in filtrate was Ippm or less.
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An Experimental Produce of Concrete Blocks by Eutrophic Sea Bottom Mud and
it’s Suitability Test for the Fish Reef

FUJIMOTO Muneyuki, KURAMOTO Yoshiharu, HATA Noriyoshi, WATANABE Hideo,
SIBA Nobuo, MOTOYAMA Koji, ITOH Nobuo, SUZUKI Sadao and OKAMOTO Isoa

Hollow concrete blacks were made from the organically enriched sediment which was removed from the sea
bottom under the oyster farm. The blocks were returned to the sea bottom and strength of them were
measured after 3 months dipping and suitability to fish reef was also investigated.

There are over 10,000 rafts for oyster culture around the Hiroshima Bay because of mild marine conditions.
The culture method by raft hanging brought high productivity per unit sea area but the same time feces of
oysters are easy to accumulate and the sea bottom is polluted by organically enriched sediment.

A dredging method which don't interrupt the farming and reusable methods of the dredged mud were
investigated. the results of experiments are as follows:
1)The strength of concrete blocks were low but enough value for fish reef.

The concrete blocks which were dipped in the sea bottom for 3 months had same strength as standard
HThe animals and plants which gathered or held on the blocks were fish (Hexagrammos ofakii), shellfish
(Crassostrea gigas), sea urchin (Temnoplenrus toreumaticus), starfish (Asterina pectinifera), seaweed (Ulva

pertusa), ete.
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Hull Form Development Using the Circulating Water Channel for Small Ships (2nd Report)

Resistance Test of a Fully Submerged Hydrofoil Model in CW(

HATA Noriyoshi, KISO Katuhiko, FUIIMOTO Muneyuki, KURAMOTO Yoshiharu and MOTOY AMA Koji

The resistance test of 1.0 m fully submerged hydrofoil model has been carried out using slow circulating

water channel and following results were obtained.

(1)The bow sinking as the fore and main foil angle were fixed at zero degree and its measured resistance were

increased by only hull resistanc

(2)The bow motion were elevated as the fore foil angle was fixed at ten degree and its was shown semi foil

borne condition.

(3)The bow and stern motion were fully elevated as the main foil angle was fixed at three degree and the

measured resistance were decrs

F-7—F I 2REARR, K

CANCIER )

1 # H

AL L 2 MORRE £ 2 220, 4 LBAE
RIS L BRI 2 A G el E R L SR
DRFELITONT S, $72, @HHE L EIRHCHRTE -
PolitE 4RO LN TS, Zh s OB TIEEILD
HOAGR, HEOEHEHO DK 7 4 > H8
BHEh TS, ZhoORMERRET 2101, @l
R RAUVKE S 5 VL BRI AR CRBHITOA TV 5,

FRFRETHE, HE HEHHEL L S h b REROK
PRABOBA £ R IE L, T 2 m/s B O L
HHHOERAM CRBEERMT 5 £ YO kS mBR
BEL D HIZ OV TR £1T> 720

2 X B H &

2.1 HBRUGHANS

FEC B L 72 2608 12 0 H AR SR BT 14 A R
BEFAR (V2 -30B) TARFERIE2 m/s TH
305, 4 7 —[AlERKE RESBVE £ TlEl L TRE T
#2.2m TT o 7o MEHRURR L TEGRAEE,
FHATARIRE b ) AGHTBURA Y £ FRETIT>
2o b U ABERH I E50mTH B BRET S I LI
£ 75O WP = THA L7z, HEHEHSIE HEER
5 YRIFNESRIEM Y, ¥—IT T
* R o A

sing by only hull resistance.

& L THRAIEEME TG DPM220 £ L7z, %
7, FEOUE XWEFREFUOC F —FTiTo7.

2.2 @R
B9 1 (2 ZFEM LA 1T - 1 BEA O B Y #1676,
RURBHARZ R, BROAS S5, FiR
Rl & 1 m - 8§23, 774cm « % 2 10cm « B2K4.39em T
Pk I23222.368 TH Do

BiRRF-LI74YEDR Ty btk DR R
R=RATA S OESEI00mT, £ —7 1 44 b5
25 DEMEIZA3TINTH B,

BRUMUKRE» SO 2EDR 7 v MckFFsh
R=RAFA Y HSOESR2mMT, A —F 4 24 b5
26 OEBR3IMTHE, ROBEEA LT v bD
AEAEXBILIL YT TS, £, AbTy
MRS ST AT Z L VAT H S,

AR - R L b WSR3 NACA00168 T, ]
JEE0.16TH %o HiIR O i3250mm, T D3 H20mm,
TRREROIMTH 5, HRIZIEI95m B G0 3R 33mm,
AR5 8mTH 5

2.3 M) LEHARUIERESR

B U AR CHEHE B S D 720, RERD 4
L 7ARAE R R AZIRD (1 o RIE THI %0 1m 5>
HmE AT, AR - EROMELZAETN0 - 5 -
100, 07«37« 6" TfTolo WAL ARE

67—




i

i

A

LRI

5.
#

1 ARGHE - RS & CREY (o

AR TR A A A0 ELTERER
RAGEAELI,

IO AR 5 TAME O WA
RIcHZ 2 BENKZOOTHL ORBAE b
RESN T, HEOBIE CHERARBRECE
UT E TR URHRLO A 2 BB L THIRES
[t o [EEOTE AR S O RO T,
HERERETH S,

3 RERRCER
31 M- RRO TR
B2 42, MO 2RUREIRD (0 7RG CRATE

0w Vtﬂm,mf‘r“ 2 D B,

rY Aﬂmvk‘! {3 E¥E
hH LS THED Y, W0 ~14m/s £ THHE
BT LSO/ - AR E b ICThd, tFRIEAT
BHAKRE VG, MY AASKE 45 HE] 4m/s BLE
THEEFELL, MRRSSEHB LIRS,
—H, Wi R SRAME 0TI 88
&, MEOB L RIC L B BNHHL oKD LD
E X ERITRE - LT ETRT, il 2m/s f2E
FTHRIIFLAYUTEY, MEDARTT 5, £
AL ETHRERPPIFLL, MEBESCHTLLD
LHEME LT 5 EMEAPPU T2 L1043,
ZOHEE, BEROHBOFELHHNRECPEL TS

(mm)

= ou e

7 e
®  (m/s)

2 WMEREMERCHEOME WENH - R
D, WEOKKICE bR > THEPHFTZ L, RO

Mfane 20 Bhs s &5 R U#ERIC
LB hH MRS Mg

LIz B, HA 4m/s BLETH by 525,
HREOHFRELIEERE LR RL,
B3 icmEA 0 TR 1R O fi i %

OHRE R 27T, FMRO[ELS 1235
FCBO SR M B 1, MEOW TR mif

LI OFEIFICI T 5 £ 5k, sl 4m/
s AL TIRANE 37 A OMBIRIE TS 5. il
FEEL) 12T 2k, BHHESITHLIER
G & DWT T 5 2 &4 L oMM -
HRELRD, HRBEAICE bR > TUTFT 5,
Hl.dm/s DL ETHERAMICE EREML, fis
1.5m/s TIZAEHAE L 5% E URTRIGR
BRI KB, S5 CHALHT LM IXERICHGE

—68—

Ll e, .- L




(mm)

Ts 17 18 1%
# 4 (m/s)

E3 MERZECAROME FIRAEZL)

& (mm)

w

CRED)
)

PR
* & (m/

4 WREREUECAEOMR RRAEZL)

RIS Y, ZAUCONTHELEELRGELHD S,
MROF LR, SEEREL 2 REr#HDICES
LRETREL TS 4 CHREL0 TREE L
ROMELELT: £ X OMEREMR AT T, #iER
OBIH YAT B HHHAE ] m/s BEE TH
HROFEL - W TFda L, Wl 4m/s YETHE
BT LA H, H#1.6m/s DAL THRES B8
I L&Y, FEL 8m/s TRECREREC LD
EROE ERIIER AT VAL TVE, & 5ICHH
BT LM EESEE Ents,

To0f-
2 sool-
= 500l
vool
3oof
200f

w 100F

2 W e
H5 IR REOME (R0 - RiD

700 — M 5°

600l

Zsoof - mm10°

ool
0o
200}

¥ 100f ®R 0" mE

PR T S S S T
04 08 12z 16 20

# & (m/s)
6 EHCAEORBE BIRAEEL)

700 — #R 3°
Seoo

o #R
geool

300t

200

€100 MR10° Wz

O ) O
Tz 18 20
# ® (m/s)

7 ERCHROBME (RRAEEL)

3.2 ERE(L

B 5 (c#fRD AR U L b RE 0 ORETID
13 THIME 2T - 7GR E R, MO A DS
ZLeR LT, BEWRD {1 5 L SKERsg T 0T
HEGLIZA S < 525, ThBLEL, MERBOZM
BRESPEL TS, RAKO TEIESAS (I
F¥ 20 BHAHERHICKE < 420 H#l 9m/spLE

6 cROMAMEE 0" CTHELMROMIEZZZ
LEHEOBHERERT, MROAKLZ5 ©T5 L
FRRL. 4m/SEA L CEFIORAMBE £ 07 gL T

69—




EH1

57 LS
s T—HEHiH KD
Z BRI R %!&571’
D, ZOEF#EHE
-7 %7t O RRGE T o5 S RERID B
.’i.’.ff.#LJx& T3 %0 (B F L EPIR A5
FHMERL, 20k = 0MEE ut%%w»wlﬂ
B & IRIERIE TH -
B 7\ RiR O %10 &
TG OEE L ERT, WROAELEX
FBEROMELEZ S Lic k DS MW‘IR:!L 3%
PR, RAKHKI 156 I0hbLSS
%%, WiH1.5m/sELE TRGESTRT O NS R A
FE6 " Hif/N e o feo FOEDREOEHICEVE S0
5O A OF LR 225 2120 THHEL. 2m/s
ARGERK BHEHROMES, 6 L L
B £ A E—HTH > 2o ROEREEICHE L T
1.9m/s T, #RIEO HOEH & FIRI0 R 3
L & OEHAIEEE U
DA OEHLIRS00f (25
hv_ HEBL 2. kDAL
9m/s LAREOIEHUHIEA & 12 2 05 1 -

2m/s TR
T $300gf & 56
T 5

L s

FEL.8m/s TREROMRE

SIZFENHT L EBKELS R D ERDNS,
BR 1 izfi#l.8m/s TRAESOMEK LR,

4 ¥ =

2. 2m/s FEOEIHAM T, 2RHMADREY
TABERORBEET LR EE LDD RO LS
B
(ERRKPREAFT 2 ECT, MEROFL -

W IRTEOMBOEE . HiRORME" T

IIEVE LT LIBGIOTER IC RS { B,
(RTR D A £10° & NEHOW I AT

RS LpRGE D, B MED A E
kb,
@BEsi, BROMELI HLLEIKTHT

DR 28 CMADE S IRAPN T16e - 2 a
W5H, MHROFEEL WM 220, s
SGCRRAEOFERIZ 7 7 v 7HEORFIZ O

X [
) BB HE—ft © B 83
MMHJH’“& P 11

70




EEGAES 2T AOHES S URIE
N ED 3 PHICEGQIEER LS| OBIFE (553 %)

EHL R, HEFLC, THEE, RERE, G W, SRR

Development of Hi Vision Image Processing LSI IP12000 (3rd Report)

BABA Yoshihiro, HIGAKI Kazuo, MIYANO Tadafumi, UCHIDA Sumio,
TAKEDA Mikio, SANO Makoto and MURAKAWA Akitoshi

Hi-Vison TV system is expected as a key technology to realize a high speed and high precision image
processing system because it can distrates a preciser picture than the conventional TV system.

A Hi-Vision image processing LSI IP1200 has been developed in order to obtain various image
characteristics such.as area, width, length, angle, and center of gravity of inertia equivalent ellipse from 1740 x
1024 pixel image in 33 msec

In addition to it, Hi-Vison image pro sing board for personal computer has been also developed to be

em with low cost.

obtained high performance image processing sys
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Study on ASIC Applications

Development of a Digital Signal Processing Board for Factory Automation

UCHIDA Sumio, BABA Yoshihiro, TAKEDA Mikio and SERA Tokio

A high performance digital signal processing board for a factory automation has been developed. This board

shows useful functions such as high speed calculator and storage of a great deal of data to a personal

computer. The examination of the data processing using this board has been carried out and it was found to be

able to apply to the image processing and the signal processing such as FF’

'he details of it are as follows.

(1DSP : TMS320C31 (33MHz)

(2MEMORY :RAM..512KW (2MB)

@B/0 s all resources that a host computer supports
(4)Others :maximum 8 processors
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Development of Leak Test System by Image Processing

TAKEDA Mikio, SANO Makoto and MURAKAWA Akitoshi

The bubble detection automatic system by image processing has been developed.
The leak tests of airtight parts such as inhale or exhaust pipes and fuel pipes as the parts of automobile
engine have been generally carried out by means of bubble detection in water by human eyes.

In this work, the same leak test using a new detection system with the image processing system contained

CCD camera have been tried. As the results, sensitive detection performance of minor bubble was obtained.
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Development of Hybrid CAE System

SAKAMOTO Yasuhiro, SASAKI Kengo and KANEYASU Toshiya

New CAE system with flexibility for changing design has been developed. This system is constructed of 3

solvers, BEM, FEM and Hybrid of these, covering many products shape.

Besides, this system has special menu for "Piston Modeling & Analysis”, that makes analysis process easy
and speedy.
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Development of Visual Tool by Object Oriented Programming.

HASEGAWA Koji, YAMASITA Hideo and KANEDA Kazufumi

A computer program to visualize the object on display has been developed. This program put to reuse and to

expansion on pronunciation. The methods of displaying the object are line, depthcueing, surface, flat shading

and smooth shading. It can operate the parameters such as view point, reference point and clipping plane. This

program was made by using Graphics Library(GL) on Graphics Work Station (GWS) of Silicon Graphics

Corporation and the object oriented programming
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Study on Environmental Amenity (I1st Report)
Development of Multi Functional Material Suitable for Environmental Amenity of Sound and Vibration

YOSHINO Nobuyuki, MIY. ) Tadafumi. HIDERA Iwao, NAKASHIO Takeyuki,
SHIMOHARA Takeshi, NIWA Hajime and OHTA Mitsuo

In recent years, the improvement demands for acoustical environments of the quarters such as apartment
house and hotel have rapidly increased, it is very important theme to come to grips with human’s living
improvements by mea

s of sound amenity, that is to say. qualit ound and vibration control for noise

tu

pollution. In the previous . some i were derived ing the response of lower
floor and the frequency characteristics which are found in's forin of difference betwéen the normalized impact
sound level of the upper floor and that of the lower floor. From these points of view, first, the impact sound
insulation material (Asphalt Mastic Board) have been improved by employing the previous theoretical
m. Furthermore, the usefulness of Asphalt Mastic Board developed in this study have been
experimentally confirmed.
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Study on Shield Technique for Electromagnetic Interference (2nd Report)
Study on EMI Estimation for Data Processing Equipment

HIDERA Iwao, MIYANO Tadafumi, YOSHINO Nobuyuki, NAKASHIO Takeyuki and TSUJIMOTO Atsuyuki

In recent yeal

. personal accidents and error behaviors of machine units have been caused by the

ave radiation from electric and electronics equi asi

electromagnetic to use microprocessor,
analog-digital elements. Therefore, the observance of the electromagnetic compatibility (EMC) rule for
industrial, scientific and medical equipments is very important in order to protect electromagnetic
. environment,

From these points of view, in this paper, the data processing units using FA computer board, A/D converter,
and image processing board, was estimated in Electromagnetic Interference (EMI). The plastic case coated
with zinc by flame spraying was (ahnualcd as countermeasure of radiated emission. Source filter was used as

a countermeasure of conducted em

As the results, it was found this data processing unit had satisfied VCCI rule as EMC rule.
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Development of Submarine Vehicle with Remote Control System

SANO Makoto, YAMASHITA Hiroyuki, TAHIRA Kimitaka, TAKEDA Mikio, KURAMOTO Yoshiharu,
HASEGAWA Koji, MIYANO Tadafumi, NAWACHI Norio, HIDERA Iwao, SASAKI Kengo, KADO Tadashi,
FUJII Toshio, MURAKAWA Akitoshi, MOTOYAMA Koji and NAKASHIO Takeyuki

Remotely Operated Vehicle (ROV) using in a shallow sea such as the inland sea has been developed. ROV is
generally used for a detection of fishes or shellfishes (for example oysters), and observation of environment in
and so on. Mast of the ROVs have the cable to control steering ROV remotely, and various trouble such as
st or power loss due to the cable have been occurred. A new ROV with non cable system have been
. developed in order to solve these problems. Particularly it is suitable for observation of aquaculture.
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