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for cuting of metal or concrete panel

" o the loud sound level in the explosive blowing up.
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Study on Scrapping Old FRP Boats by an Explosive Cutting

NAKASHIO Takeyuki, SERA Tokio, SEKI Morio, HATA Noriyoshi and MYOJIN Hisayoshi
Year by year the scrapped boat which is composed of FRP, is on the increase and illegal disposal of them became a serious
In this paper, some experiments of cutting FRP plate test piece were performed using  shaped charge which was developed
“This shaped charge is one of the application of Munroe effect for expand of detonation cutting power, for that reason, the FRP.

plate can be done cutting very efficient with a small amount of explosive
. It was found that this shaped charge is plactically applicable o cuting of FRP plate. However, it is necessary to take measure
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A Development of High Processing, Technology by Laser

KAMADA Masanoby, SHIBA Nobuo, TUTITORI Isao, IKEDA Tetuhiro, BABA Yosihiro, NARA Ryoji
NISIYAMA Kouiti, DEHARI Nobuski, HIROZANE Tuneto, FUKUOKA Fumiaki, ISIKAWA Kazuo and

EMI Touru

This study consists of Laser Modification, Laser Cutting and Laser Welding.
Laser Modification : We could get hard TiN layer by melting Ti in nitrogenous atomsphere, and could produce scissors appli ed
laser heat treatment. Laser overlay applied by using Ni-C base self-fluxing alloy powder

Laser Cuting : We

the system which

o PC CAD data into NCdata. By using this, Laser

Machine cloud have produced the lower goods. Through this study, we could find some conditions for cutting the acute angle
and estimated fatique strength of the high tension thin steel plate cutted by laser for automobiles.
Laser Welding : We tried Laser Welding of diamond sawblade which could get upper strength at the welded joint than in

substrate. This method wil be realized
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were used this stady for CO, laser surface alloying

can't become to form.

. which does not dissolve TiN and decrease it's hardness.
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Local Laser Surfase Alloying in Controlled Atmosphere
KAMADA Masanoby and SHIBA Nobuo
Laser surface alloying in nitrogenous atmosphere can be used for local surface treatment enhanced hardness Ti, Ti-6AI-4Y

TiN layer has obtained that the surfase has been melted by CO, laser in nitrogenous atmosphere. The layer surface presented
with gold color but very rough. Layer has been changed into smooth in low pressure atmosphere at 3 Torr, however TiN layer

To make a smooth layer, the surface has remel ted in helium atmosphere after nitrogenous processing. This is effective method
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1
Study of Soft Actuator Control
2
SHIBA Nobuo, SAKAMOTO Yasuhiro and KAMADA Masanobu
3

Not only in the industrial field but also in other felds, loading system technology utlizing robotics has been attended recenly.

We have developed the prototype of loadind system by using soft actuator which are made of rubber tubes. This actustor
resemble human muscle, we can say, because ths is not hard like steel and is powerful compare to its weight, and pushing 4
strength is controllable at  certain level even without special sensor

We can operate this system by "teaching-playback” way, 50 do not need (0 teach behaviors once taught,and have got some 1

basic data of parameter set which have influence on behaviors. 4
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A Study of for
Holographic Interferometry

of Object Using
TAO Hiroyuki, IKEDA Tetsuhiro, OKADA Yoshio, OKAMOTO Masayuki, YOSHINO Nobuyuki
and YOSHIMITSU Yoshikuni

In recent years, research and development for new materials. such as ACM(Advanced Composite Materials), has been
progressing. These materials should be microscopically evaluated their mechanical behavior and surface profiles since their

complicated composition. In this work, holography used laser beam was employed and optical interference was considered
Generally speaking, an image to be observe by using optical interferometer is quality pattern of optical interferometric fringe,

50, it is mecessary that quality pattern of optical interferometric fringe is exchanged quantity pattern such as 3-dimensional image.
From these points of view, we have developed an automatical analysis sysyem for 3dimensional pattern of the optical

interferometric fringe. The effectiveness of this system is experimentally confirmed by means of some samples of stecl and FRP.
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LCD Defects Inspection Using' High-speed Image Processing Method.
BABA Yoshihiro, HIGAKI Kazoo, NAGAYAMA Hiroo and SAKAMOTO Yasuhiro

A number of Liquid Cristal Devices (LCD) have been used as display for watches, calculators and so on
We have improved an automatic inspection system using high-speed image processing method for LCD defects and obtained
satisfactory results.
We conclude from the experiment descrived s follows.
(1) Substitute a 18086 (16bit, 8MHz) CPU for a i8038 (32bit, 16MHz) CPU.
(2) Inspects simultaneously 16 pixels, as one pixcel equal t0 a bit
(3) Inspects the difference between a sample and the standard pattan, withoru cxpansion and contraction technic for defect
inspection.
(4) More the image patiam in imaging memory cell within the accuracy of mechanical movement method for taking coincident
position
Complete automation will begin and time will be reduced to one-twenty-sevenths of 270 sec, to recognize all defects on a 50
20mm LCD sample.
The value for practical usage is well recognized in comparison with the inspection by manual method in the personnel cost

ws
BARIB1SEAE L, () KDL AE L TR UM 7 JE A

U 7= R AR & He 0% L, TR R £ S

MFRBO KRR DK &IT4 - 224, TR

1.8 L}
WRETBIL, HECRRBOFTLEH ThEL

BHENTVS, 7, BETHRRELI S+ 52
FOBE, hT—fbh EOMRBLEIZED, =)
NI E 2= RHMBOF 4 AT LA IS L g &IL
HTus,

MRETGAWET STRT, Loh—n - BAR
LIHEN ZHIE0. Imm WO RFEARET 547,
BEGAMOHRRE TR - TRAOHELTTE -
T\ b, R KB & BESR) > TRET 301
KEHEERTHY), RETROHBMILFZE LT

X 1. REARRBONT

CEGRIAELRRT 3 E50 0%, %
AEREH TR L R0, RMILCE 218 38l
EERLAEOT, TOMELRET 5.

2. HABERTH

R RTBOIMVELER 12, K
Fto BMETBOKS Fi250x20
mm, KBOKE SIFAEH0.Imm TH 5.

FR2. ABRRBOXKH

23—




3. VAT LMR

R FTEAERL Y AT AOMLATR3 I, 7
oy 7REB R,
V+Aas¥a2—5 PCIRIRAS (HARR

W) ¥ A7 L1203 ba— 7. ERANA, EiR

WH, XY T - T AO#B LTI,

CPU : 80386 (16MHz),
*#7—CRT EHRUREEROFFM.
< Hifg 4 €))F— F  [-MAGIN10,20(f R RHH)

S12X 480, /8 2 OB A £ K~ F,
+CCD#A A7 TI-22A (HARAR)

EHRAS A A5 384X 490E %
< HACRT #47250ANERNE=S R,
- ERYERGE SMZ-10(W=2>)

R, 7 A 7RGETOHELEbE 5,
ST AR

BB AT, KEH—125X 301 MM.
“XYF—7h WX4636R (7577 7 7#)

HERBYAIIXY 70 5 LEGEL 2 LD,

BRI YAFLOMR

EIRBARGE
> 7 774 2388

CRT

[ZRE ]
CRT

[z JamenH [ xx7-70 ]

(RS232C)

®=1.

7470790

4.8 X F &

BAHIGLERE LD, CEHRAARIC & B kil BT & O KK
wan" OFRE 2o 1A, KR
BEEBT 3 1E 5 2o 2 WHRSH
REEESHTLLBR, WFOSNE Y7 L RSN,
(1) CPU (i8086, 16¥ 7 I, 8MHz) 43\,

@) FRYYTEFRIEBE, 1ER-8Y b
Uik, BEAE,

(3) REEHRHBAR - WD FiEE AV, k&
ETN T T PO
22T, BALOLD, LUTFOMES L FLAFi%

DEEET L5720

(1) ##CPU £{# 5, (180386, 32¢ b, 16MHz)

(2) 1EE=1Y5 bEL, 16EREFAROET 5,

(3) My - AR - XY Y 7 5 SR O A BB L
BENGBI B,

4) 35AUHERBOERABRL THE, BRES
DEHR & DB £, KEEHEEAT ).

(5) —BORHIIZ & 0 KRG 1791218, MMILR
BHELTTIIEEL, BREAOCRS DAL
Brid, ThAKRT B CERGERE L L
, EREDEMEAG ¢ CHIRL THE, The
MO THER A€ )N TOEROBHEFTZ 5.
RS beWREE, B2 &), EXSE

®IZB0 5, - TP (Xe, Yp) &, PASE

EAHENH —F L s SRINCRo2 5 BRI

TORRLTH %,

BEKBERZHVT, PAo#—FLrLxaAlE
LA COTEMAL ThHIBAIE, REROER

P (Xp, Yp)
L

B2. gREDEME

o4

« e




EER O (L—L) AT B0T 3,

APHEOOT Y, #—F WAL EM S5
SLEDL, AROBEETR .

(RS b FiEL, BRPIAPEIIEEH
FEVIARRTBEROBREHALLLOTH S,

DEOEHEIZLY, 1Bl ) ORIGEE £ 270 »
50.8812 % THIMIT 3T L HTER,

KEEOK & & (0. 1mm) & BHR5HARRE (512X
ASDE) £ EBL T, HHBUREF£10.2X9.6mmiziE
LTHD, BEOREHR S (50X20mm) ORERFM
i3, FROBMEM £ &0 TIOWTH 5.

v

—_— 3

%%, UEORRRIFEE, +xTY7hoxT
THAL TV B, 24 ¥ h—F 2187075 LIEED
%54 BASIC AU AY, WEHMELERE A
BWFRANTT £ T EBTHTL—F VfEL,
AN 2 B3 IKRRIY 7 by L7070
—Fr— bEE,

BASIC &k 7+ > 7 ) BB ) ¥ 7 hikii
VTIR?), 3) 2BMENL G, E1, SHRREC
DUTIRXA), 5) &, BRIV TR
6. 7), 8), NEBELEHTOLLLEL,

5. % L3

AR, WETECRET SRKE, BRO
it & MO TEMRET 52 & ATRE 25 70

BRFIBLEMR KL AFIROBMRE S 2, HEE
T - BALEORM T2 BRI E 2> 2R,

B#AN(CCDAA7)

IEH shilifg o — F
A RS

EEHEH—F

& 20mm &) ORESL, #2008
P EI0BIE TRET 3L # TR,
REROAFRLOLMTIA M 4 ERT 5L, +
AEMICIE 2B SHETORESTHEEL % - 720

X L

1) B, CERURIC LS ERRTEORERE,
IEFE T 8E N30 p23~26(1987)
2) EHRRAY AT AFRRF— L
"B T —F 254 T 5,
A4 7 R=3 3 v F— LIREIFR)

RELERBH

() I BB FE e L (1982)
3) @, ¥, "PC—Tecknow9800, ¥ A7 4V 7
+ (1985)

W3, XGMEY 7 ROTPOIO-Fy—k

4 K ZRZ, EREOE®

b, BAFE2(1984)

5) LR, "TRAERORE, 13K (1988)

6) KR, 7475 VEHRNE, ERFER (1978)

7 KL, (32— s RO, I HAR(1981)

8) Rl TEREROLHOT (VS LVERNA,,
AR (1988)

9 E&N, TERNEOEKEGEAPR ),
iiRFaR A (1981)

o5




LCA(AY vy 7 - wlb - P LA)ICRERORE

kLR

Evaluation of LCA (Logic Cell Array) Performance

ASICOERICRT 37 % ‘
|

NAGAYAMA Hiroo

The Logic Cell Array is a userprogrammable gate array that consists of an array of conflgurable logic blocks (CLBs),
configurable input/output blocks(IOBs) and configurable interconnects. It s completely reconfigurable by the user in the final

system.

In order to evaluate the LCA performance, it is applied 10 a PWM(Pulse Width Modulation) circuit and a counter circuit in the

DC motor speed-control system.
The results of the evalustion are s follows.
(1) Efficiency of usable gates in CLB is 30% level

(2) By use of the LCA for replacement of standard logics, the required printed circuit board area can be reduced by more than

0%
(3) Randam logics such as the PWM circuit have higher usable CLB efficiency than counter circuits.
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Development of a Cognition and Discrimination System for Industrial Field
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Recently demands for three-dimensional measurements have been increasing in the engineering field. Moire topography is one
of the practical methods of three-dimensional measurement.

In this study,we developed image processing system of 3-D shape by using scanning moire methodScanning moire method is
useful approach for automatic threedimensional measurementinwhich high -contrast moire fringe patterns are casily detected by
TV camera and online digital processing can be preformed.

A working system is constructed of a projection unit, a camera unit and s image processing unit. It generates the surface
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The results are summarized as follows:

sed as stress reduuction materials.
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Joining of Zirconia Ceramics to Metals
NITTA Akira, TSUCHITORI Isso and SERA Tokio
We developed the new insert metal which is used to joint sirconia ceramics to carbon steehs
Before jointing, surface of zirconia ceramics were mefallurized by the some different metals used in the temperature ranges
1073K to 173K and in vacuum atmosphere about 133~665x 102 Pa for 10min.

(1) Shearing strength values between sirconia ceramis and the inserted metal were 686~ 1176 MPa, when the copper was

(2) The shear properties of joinig parts was markedly affected by 05mm in teickness of copper.
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Fabrication of Potassium Titanate Whisker Reinforced Aluminum Alloy
(AC4C) Composite and Their Tensile Properties

TSUCHITORI Isso, HARA Nobuhiko, NITTA Akira, NAKAMURA Kasukiyo, HARADA Hidefumi,
KUDO Koji* and INOUE Yasuo®

Synopsis:

‘The modified potassium ttanate whisker being stabler at higher temperature was developed recently. This whisker was only
composed of K,0-6TiO; which free from other chemical constitutions and, was used to make the preform to which was added
amall amount of inorganic binder. This preform was inflrated aluminum alloy (ACAC) by squeeze casting, and the dimentiong]
change of the composite was very small. Therefore, the K,0-6TiO, whisker reinforced aluminum alloy composite with lower
volume fraction of the whisker could be fabricated without large deformation and distortion. Some propertis of the composites
were investigated. Tensile and hardness tests, X- ray diffraction method and thermal analysis were carried out. In particular, it

was found that this whisker began (o react with aluminum over sbout 1123 K.
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A Study of Thermal Spraying of Glass and it’s Mechanical Properties.

NOJI Hideharu, HARA Nobuhiko, TSUTSUMOTO Tkahiro, YOKOYAMA Hiroki and KONDO Hiromi

It has long been considered difficult t© obtain good cotings of glass materials by thermal spraying. In the present paper, glass
‘materials for flame spraying and spraying conditions for obsining high quality glass coatings by thermal spraying were studied,
and some tests were performed to evaluste the properties of these coatings. It was found that good coatings with no crack and
porosity could be obtained on preheated (550-700°C) substrates by using conventional flame spraying spparatus, and these
coatings showed good adhesive strength and high resistance against thermal shock, sea water corrosion and abrasive wear.
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ICP-AES Determination of Trace Heavy Metal in Zirconia
by Solvent Extraction.

WATANABE Hideo, TADANI Isso and AIHARA Masato

ICP-AES determination of trace vanadium in sirconia was investigated by solvent extraction with potassium xanthates.
Vanadium rescts with potassium xanthates: [KRX: R =alkyl groupes, viz.ethyl (EQ) propyl (Pr) and buthyl (Bu)| to form
complexes extractable into organic solvents as well 13 molybdenum reported in oru previous paper

‘The application of this extraction methad with xylene in ICP-AES determination of trace vanadium was investigated. With this
method, the detection limit (3¢ ) was 048 ng cm~* in xylene phase and the relative standard deviation after each ten runs ranges
from 189 10 197% in the determination of 25,'50 and 100 ,g of vanadium.

Among the KRX examined, butyl desivative (KBuX) was found 1o be the most suitable complexing reagent, the optimum pH
region is 009 to 25 and KBuX concentration shoud be sbove 0.08 mol dm~> in aquaous phase for quanttative extracton of
V-RX complexes into xylene.

1mg of Na(I). K(1), Mg(ID), Ca(ID, Ni(I), Mn(II), Al(IID), Fe(IIl), Ti(IV), 10mg of Y (Iland 40mg of Zr(IV) were
tolerable, respectively.

¢

‘The results of determination of vanadium in zirconias were in excellent agreement with standard addition method.
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Measuring of Substrate Temperature in Film Formation by Ion Plating

KAJIOKA Hideshi, MARUSHITA Kiyoshi, OSTUJI Yasuhiro® and KAWASHIMO Yasushi*®

Itis mot 50 easy to measure the substrate temperature in deposition by ion plating. The substrate temperature in deposition by
vacuum deposition is measured with a thermocouple directly connected with the substrate, but for ion plting the thermocouple
has t0 be insulated from the substrate, because the voltage is applied and the Ti* bombard the thermocouple. Thus it is difficult
to measure the substrate temperature accurately. An easier method of measuring substrate temperature is also desirable for
practial application. Noting that the hardness of quenched Tool Steels is softencd by tempering temperature, we studied (1) the
relationships between hardness and tempering temperature, (2) the relationships between the substrate temperature and the
operation time for each operation parameter using thermocouple inserted in Tool Steel. We also compared the measured values of
the two methods. We found that it was possible to estimiate temperature by decreasing hardness of Tool Steels within +25°C. In

all cases, the temperatures measured by thermocouple were lower than those by the other method, but it was possible o use the

Tool Steel as a sencer for measuring subsurate temperature.
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Study on Mechanical Properties of Fiber Reinforced Concrete.

YAMAGATA Yasuo, HAMAOKA Hideo and FUJIMOTO Muneyuki

[T make investigaion int the mechanical properies of b riforcced conree, carbon e, s ber and "VINYLON"

fiber were mix

the cement paste and bending strength were examined

It is confirmed that the kind of fiber material have a great influence on the properties of FRC, fiber with high Young's modulous
make a contribution to increase bending strength, fiber with large elongation ratio as organic fiber are excellent in toughness and

shock.
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Studies on Matrix Resin Systems for High Strength Hybrid CFRP
YOSIMITSU Yoshikuni, OHASHI Toshihiko and SHIMOHARA Ichiro

It is one of the most important advastages for composite related industries to manufacture high quality composites
economically. The concept of hybrid composite was widely known to manufacturers as feasible way to do it, however, they must
clear out of many problems which should be solved, such as interlaminar delamination, low impact tolerance, etc.

In previous works, we suggested the role of matrix was very important for hybrid composite to be ensured high qualities. In
this work, various kinds of matrix resin systems with high moldabilty and processing technique were studied and find out some.
useful results.

J Sy ofthom v e 2 il
1. Resin sysyems available for hybrid composites (CF/GF) |were selected by chemical composition of resin system such
a5 epoxy acrylate, ureathan acrylate, and their modified resin systems, which showed superior mechanical propertes.
2. It was recognized processing technique was not always more effective 1o acquire high quality on hybrid composites

without screening malix resin systems.
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Study of Vinyl Ester Resins (part 1)
Vinyl ificati tion of

Bis-phenol A Diglycidyl Ether

OHASHI Toshihiko

Vinyl esterification reaction of hydrogenated bis-phenol A diglycidyl ether and methacrylic acid was studied. This reaction
involves many other side reaction. In this study, apparent reaction rate and activation energy of predominant reaction (formation
of vinyl ester) was evaluated without respect for side reactions. And apparent optimum reaction condition was decided. But side

=i v et because of the infuence on some properties of resins.
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Study of Vinyl Ester Resins (part 2)
Mechanical Properties of Some Vinyl Ester Resins.
OHASHI Toshihiko and TAKEUCHI Shoichi
Mechanical properties of vinyl ester resins synthesyzed in previous report') were evaluatedIt was appeared that these

properties were remarkably influenced by chemical composition, molecular structure, molecular weight, etc. These datas were
useful for development of high performance resi
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The Recovery Fresh Water from Saline Water by Solar Energy
SAKI Morio, SHIMIZU Katssko, NAKASHIO Takeyuki and HATA Noriyuki

This study was carried out on the single roofed basin type solar stll

As the clear cover of the sill, glass plate, PET film and PMMA plate were used.

The order of the penetration of solar insolation was PMMA, glass and PET cover still by blanktest. Through that of the state
in distillstion was glass, PET and PMMA cover still. Productivilty of the distilled water was correlated to solar insolation in
April. Amount of the produced distilled water has reached sbout 28¢ /(m'd) by the glass cover stil, 20 /(mid)by the PET film
cover stll and 16¢/(md) when the solar insolation was 665kWh/(m’d)
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Trial Production of industrial Art Objects Using Oyster Shells

SERA Tokio, NAKASHIO Takeyuki, HATA Noriyoshi, SEKI Morio, SHIMIZU Katsuko and
MYOJIN Hisayoshi

In this report some examples of the industrial art objects made utilzing effectively the oyster shells, waste material, are shown
The followings are produced for trial mixing the shattered oyster shells picces with the polyester resin.
1. Frame
Erames were shaped in way of filling the resin into the mold made of silicone rubber. While the oyster shells were crushed,
into the small pieces and 3~ 10mm size pieces were selected at every size for decoration of the frame. The prepared shell
pieces were scattered artistically on the surface of the frame when filling the resin into the mold
Consequently, some tasteful frames have been successfully formed thanks to the variety of the size of the oyster shell's
pieces and colorations 1o the frame and resin.
2. Decorations
Uniformly and densely, compounding the oyster shell's pieces and resin, columnar solid resinblocks involved the shells
were hard formed, and from these blocks the disk plates having 3—4mm thickness were cut in round slices. Then, after the
many slices investigated carefully the oyster shells patierns appeared on the cuting surface of the disk plates proved to be
beautiful, artistic and very atiractive
Consequently, it has become clear that the formative works containing the oyster shells artstically are well worth applying

0 the materials for decorations such as construction, interior, exterior, accessories and industrial art objects.
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An Application of Moire Method in Interferometry Using
Twyman-Green Interferometer

YOSHINO Nobuyuki and YOKOZEKI Syunsuke®

In this paper, from a fundamental viewpoint of the industrial engineering application, we have introduced theoretical expression
of moire method that is based on the superposition of product or sum type (The first superposition corresponds to recording the
two patterns on separate plates and their subsequent overlap. The second superposition is realized by the double exposure
technique). The moire method in this study include as special cases the speckle pattern interferometry of Leenderz and

Holographic interferomery.

The effectiveness of this moire method are experimentally confirmed  comparison between Twyman-Green Interfcrometry and
the superposition of product or sum type for measuring of phase distribution of a glass plate.

1.8 L

SEEORMN - W8, KFEDSFIMT 5 mE
LR OB Lis, KFBUEF OSBRI &£ 25
Fuo KEREMbTHNRRIZOHH UL BALT
BENZINEIBYAT LIS THLE N 5H4
LHGOBMETHI MG T 5201208, L—HF&F
ALz ki&?***ﬂrﬁw!)\ﬂ*’]‘ﬂk’(ﬁén LaL
575, L BEROK
FERAHMETH 5 ME#Tiﬁ‘nﬁiTiﬂa:
b, PR (E, RE, (A% kS LAY
HLETHS I ERTFMIBTHEAT SBE1 %)
OERIERIT 5. ZO L) SRIK ARET 3R TH
Brillike LT, E7 L Fs OBAN TE5E
THBTH A EHERENT LS,

AWE TR, ZOL) AWREFOET L FHHH
ERT7ATY - FEGERT A2 &0k,
BROSE S LUMHME (254 F7 5 2) O
PEEHMT 52 LHTRTHY, E7 L FdhiAF L
FHBBTHDTH S L AHBL 7.

2.ERM W R
Bl 3 2 MOMT & BB L, TO/S
TV ERRES LY — Y HERER, CORREY
ETLEVI, B, BMED S ZERES 501380

BEBO/S Y- cEOLBE, TORML GRS

© KBEKF T 0IG R M

MR BN S, ZOMEET LREV ), ETL
FEECHOTE, WEMEORILN, Fitkiss
N-THBEEREbE 5. EORRBONLETL

Wi, MEOEOZ ERT. MKHELL ZOBE,

Wik 5L E LBOL 2 OTHRORR G b1 E
0, WEOEEAOHABE NS, —F, ZOOF
BRORQEHEHIE, Ty b aKEEL Y
Te—L v bR HEND B, —OOTiBME R 2
TANLEZOHOFHMERE & ¢ 5 KRR
BAL, 32gka N TR £o T & h
D—KEWFKDH 2 BM7 1V 27T 5E, £h
LOFBMEL TET LMOBEREEEEZ L
55, ThHIE-LY b2ERADETHE, 20
BEI3A A— 077 LERRLEFET 5T 4
TPk a5,

KBRS TEE N3 OO T L FRIEH
EFA Rl CERREbE S LET LA RET 3, &

hHfrae—Ly MERAEHETHS, TITR,

IT#MRBTHB LA v 3e—L v FsELG bR
DVTERT 5,

76—

.




L 2

Fiate LT, BUCFRF 74wy -7 —»
FHIHOVTRREBAT 5, = HiFEORE
HEX, V) EL, 2OBBMEETORFRILIR

ZOELAbHI, HEMOKEAHD, BELL
FS5ET LA 5B T L RLTFIRT,
(1) MOEPLFH

OHBE (x,y) ET 5. 2 ;
LU, BEOBAREA (X, Y) LF g, BBE ki
4 SBREORMATE, KR TEASNE,

1 y=sow (2ni/A)(A (x, 1))

REL, al3EH, AR

K, PRI O S A A RBE TR TR T,
SAEORNIC &1 SEOBRAC (x, y) & T
I, WiEOERI B SWEEOMEEES B, K
RTERENS,

1,=b (X, Yexp(27i/d) (W,(X, Y)+C (X, V)]

- @

ERdh, b (X, V)5, BkOEEREESH, W, (X
. V)i, IRBREE DGR & S HEOBER £ &L
T3, AL BBEIZ 51T 5 ERBOMIEIEE
KRTHR 5N,

T ,=b(x, y)exp (27i/2) (W, (x, ¥)+C (x,¥))
43)

T, VRO FERIRAR TRRE NS,
Li(x, =] 1,+,1?
B
—a’+b'+ 2ab (x,y)cos (27i/4)
© Wilx, ) A (x, ) +C (x,y)
=K, +K;cos i)
. Ki=a?+b?, Ky=2ab (x,y)
#1=(2mi/2) (Wi(x, ) —A (x,y) +C (x, )]
i,

HRAED T2 1k,
s, &5BRAMO I 7—EbLEGEES,
EALHROFAEME L SMBEOER % (ax+By)
EF B, IIT, a BRENTH . (BRI
OFiHiz, RS ENLHEBELETRRO LS
LERTE B,
I (x, y)=a+b'+ 2ab (x, y)cos (2 7i/3)
© Walx, ¥)=A(x 9)+C(x,y)
—4B (x, y) —ax—fy]
=K, +Kacosts ee46)
£EL, 2= (221/8) Walx, ¥) —A (x, y) +C (x,y)
—4B (x, y) —ax—fy]
", 4B (x, y) i3, — 1 0BG S TEL
SRENEOEI &R, MBLEEII, 12Tk
—L Y M IOOFERORREHEDAEEL S,

——

feil, EtkoFHmoRiz, £4R
WHELROITEL 501, T, ThE0ROME
EBTELESTETLMAMRSNE, M5,
Lix, y) =L(x ¥)+hix, y)
= 2K, +K; (cos$ +coss]
= 2K, + 2Kacos (§,+4s)/ 2-cos (§,—
#)/2 8)
£, ZORBEREMYOBMTSH N cos{ ($ +
#)/ 2} ORIIMGEIR, cos| ($1—#)/2) OREH
ShEERERATHN, ZOBHFETLFBIFS
T3. o7, R, (MELUET LFHM/I5— 2
(2L BT et BN
#—h=Wi(x, v) =Wa(x, v)+4B (x, y) +ax+hy
-

=mi
EEL, mizg
MOET7 LIZ, “O0FHM0 “ERkI2 k- Tk
SNEH, RO SHMENS L) CEOET LI,
EhabshAFBMOT Y 92 b OBl LTHR
DAL THERARA SO LI, E7 LBER
WTEEVLVIRANDS, 22T, HOET LK
EERT 3B, TREEHNOFEFOFEMEL
FIML, BMECERELRS L TET LRERS
T3,
() MOEFLTH
MOET LIIE, ROLEOORE LS 212k,
KROS5 05,
Lix v) =L(x, ¥) Lix y)
= (Ki+Kscos$,) (K, +Kacosgs)
=K!+K Kacos ¢, +K, Kzcos ¢ +Kj {cos
($1—2) +cos ($+42)1/2 0
ERT, 7 LFBCHFST AWML, ERERS T
5525, BaMOcos (b—$) THN,  EOfLH
BRUE L SOOMER 5 KRB 55,
#i—$=Wi(x, y)=Wilx, y)+4B (x, y)+ax+py
—mi el
HMOET LRI EME ERRKS & L TS0 30
T, BRA b FHRARIZVBMATLETL
W5,
ZOLS L THRLNZHOET LBORB)S LU
MOET LBORIZE—THY, WOT ¥ 72+
HRESTUBDATHS,




5T

E G

Wi (x, y) +ax+fy=mi 12
ERNET LFBETEHS 1SR LR RAT
b3, B5NAET LB TROBEIET, W, (x

V) =Wa (x,y) CHMALAZREELTOS
255575, ZhEEREFY LNE”ZH“J

# — 1 OEfEAAETO L 2121, a=f=
0T B (x. 9= 0 & 5 5O TR, Aﬂt RIsE S
x&HLhS,

Wi (x, ) —W; (x, y) =mA ey
LR E T LA EORERKOED T 27 7
—CHATEERLTLENTIY Y 7 —HET LM
Lo,

Ri2, I ESOTROWBATLE NS,

X Alx,y), Clx,y), 4B(x,y) #&%h

T, FHHOBERE & FE T3

BT L, BB AT
&3, TOZERROEDFHI A WET 3BE1
KERBTH S,

(2) LOMITTE, PR 517 3 B & (i
AR & OS5 % WM 7 5 8T 3L
SHEHROBIRAZ V. 5T, 20037 %
MR ERE D SARIEEHT 5. UL Leen-
dertzPAN 5 71+ /55— FHIHZDLDOTH
5o > TLeendertz DAR Y 2 b - /85— > Fif
B, ETUFBEOARY XL 4 —ATHS
ER2E,

3 BT LRSS LN, ERSHORIL( 2 1/A)
Wi (x, ) —Wa (x, Y) I HRETE B0 200
ET VFBHHI &> T REORRA T b0 S
ZEERLTLS,

@) BVISRL2 kD M, v 51 SREELE,
X, YORFREESEDTH) L XOMKBAL
£3BARLO, FAFHRINOBA, Riizh
BEERW, (x, y)—Wa (x, y)) 272013812
M CHAEDMTEBLTE 304 M TH 3,
#oT, BMEOTAILSMBERECZ2LE
bz,

ERUAET LFBROWRIEAT 7 57 ( Fibk
DLOE—HLT V5, €5 T, FET7 LFHIEMIE
#0757 (Fiktnad .

LRROER

BiL 2 E T L T 0RO

EiL 2BRZRERDETL T8 0
Sho THEET 5, BRI, AKKT
TLFHI (b7 4w - 70— o Figib)
LT, b
$4 774

D%FERT, SR L L s

BRI K/ IREUBEL, ZORFR
STLATRVIRA 7 R &ML 72,

BRI, EPLFSE
n2E

31 ML T - FEHCNT IR
BR21C, Mikks
BRELOME YD
IEEEL, B R4
vy 7= Filit
ko THAMEDT
B (271 ¢
05) &
EX2. hOOTL TU-SFM
CEBXI1KIFROTER

3.2 iﬂ'l){?ln‘-i':i(:llf&!!
— 12k SH% &157
(axf=0) f47: W P‘{Xi’«'ﬂﬂ‘?ll
@i, 274 Fr32E%
VAT AHT S FHRTH 5,
BOFBEERT, (o) <
BLERRFROTFHERTHS, ks, HOE
TLFBIL L T TS, BR2OTHME
BT 52 ermiEnssy, BR3IN@) L) LOF
BREORBEHAE 0 FHMARHTE v, 20

752

P
(b) 13457 7 20)
(a) £ (b) 52 WAL <

FRI. HOTFLFBREL>THEISA K- T332
OFSM(ass+0)




~OEER (a, B)HDEVEHTHS,
bie k[l Figat ClEeim (e, ) & 5D
LML LD THD, RROET LRERA ()12,
BR3(c) 50 LETLEIRIITHD, B2 2 £<
—HL TR LR B,

FR4. m;frviusz.xarlmﬂ KFI5ZDFH
W(axpr
(REL, ::mmis—mnx’xsw
3.3 MOEFLFSEICMT SRR
HMOET L Fik

P HOTTL TR L TRARIC KT IANTS
3.4 ERIS-EAVLETLTHCNT XK
ZOERE, 3.1 LfEL
FHETLHOERH I 7
— M B0 T A
7 A &l
DML,
REFTT 4 AN
TROKA T A &R
-8y = RO TR
(K79 24 LTBALD L & 2 E/ECHEADE
EAERAERE ThB, T FTA
COSHMREIER2 O

FN6. ETSON
BB NAANY TN

at

79—

ZORRIE, BREOQRCTELLL SN, BERD

IT-HHETLROZ L EBKL TV,
CNENEREELT, BROATEN-HH LT

MksET vPﬂiﬁnw ) TG N A S

K ﬁﬁ“x."u)wﬂ&/\/luw“ﬁm
2 A
FE A T
AEET 3%, E7LFBMTIR

—FI *&[ﬁ‘(lﬁn»
3\ EEIGE

SrELT

fizb

BROET LFBAET A HHOBAI L0 W
TE3

4. 8% L}

RO L LVERI Lo TAET b+vﬂiﬁﬂ
- fiaht THBL

1 <:rr|3wtw’lutv’£hlnr'aa (Fu7357 1088
FEFHMLET ).
2) FHHORFEXFBEMETE TEW,
3 w7774 FHEEY SHETHHLT 5F
A e TN
4) FHMORE - BE, €7 LEOER KM T,
LALHsLEBRTESIC Hﬁi‘ TeHTE, 3
/K;f?%f! ramtn eRIEL L
#7 OBAHARETH S
SROBME LTI, 0L SHBMEBOETL
FHEM A ERDF T 57 Fidtll- > 27 ¥
IFBHMDFIMAL, $-ETFRF LT~
¥, €744 $AL - ETFRP, FRMB0HKX
HORNETR A, JEBAREIBAL 20,
BRI, IRGERP N ERAF - P REE
WHRABRES 1A T - A HT AREITADOER
RRTH 5,
#bn OFRIELRA 2B KRE -
TEPHTFR S RBOB R 2+ 5.
x [
1 MM ET U RE 1206, (1983)501
2) B RGETE, K% 10, 3, (1981)202
3) HRM D EEET Lk k3 TSRS HOE
WEEE, W TR R (1988) 919




SRFEAMEOEAEZONT T v FERTICET 30 %
FI635F B M AR MBI R T R B 2E)

+i

Ih, WE B, hHEIE, FERLE, HRLES

The Reaction of Interface on Diamond to Metal Bonding for
Diamond Reinforced Metal Tool.

TSUCHITORT Isao, NITTA Akira, NAKAMURA Kazukiyo, YOSHINO Kazutosi and YOKOYAMA Hiroki

Synopsis

In the diamond tools, some superior features were required, ie. efficiency cuttng, long lfe, silent, good cutting surface, etc.
Therefore the compatibiity of daiamond and metal matrix is particullary important for production of tools. In particullar, stronger
diamond to metal bonding has been desired in the many properties. In this experiment, analysis of diamond surface reacted with
metal matrix alloy, which exposured by break te3t, was examined partcipated with the bove bonding strength. The addition of
some active elements into metal matrix was effective at the interface reactionbut for swong bonding strength, The

quantities(thickness) of intermetallic compounds must be controlled adequeatly at the interface.
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A Study on Die Fabricating Technique by Thermal Spraying

HARA Nobuhiko, NOJI Hideharu and TSUTSUMOTO Takahiro

To fabricate many kinds of die by arc spraying thermal conditions and mechanical properties of sprayings were studied.
It was found that arc spraying was one of the splendid methods to make many kinds of dies

The resrlts were as followed.

1. Spraying distance and spraying current of Zn-alloys snd Cu-Zn alloys have not so much influences on overheating master

model and sadhesion strength.

2. But spraying current of SUS 420]2 has a remarkable influence on overheating master model and it should be kept under B0A

(L6mm ¢) not 1o exforiate the spraying,

3. Spraying distance of SUS 420]2 has a remarkable influence on adhesion strength, too. That is shorter distance is better than

longer (between 100mm ‘and 400mm)

4. Spraying angle of 90 is not always best for adhesion strength, and generally unill 4 it has not so much influence on adhesion

stwength.

5. Hardness of spraying depends on the kinds of materials not on spraying conditions such as distance angle and current
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A Study on Welding of Ni-Ti Shape Memory Alloy

TSUTSUMOTO Takahiro, NAKAMURA Kazukiyo, SUZUKI Hiroshi, YOKOYAMA Hiroki and
KARIYAMA Nobuyuki

In this study, some welding tests of a Ni-Ti shape memory alloy wire (lmm ¢ ) were performed by hand made percussion
welder, and the welding conditions to obtained good joining strength were examined by tensile test and SEM o microscopic
observations of fractured specimens. Over 180Vand 140V of Charge voltages were requisred for good joining sutrength where
condenser capacities were 10000 ,F and 15000 ,F respectively. These conditions were equivalent o a condition over about 40cal
in heat input of welding. However, when internally oxidized part during welding remained in the joint, the strength drastically
decreased even at an enough heat input of welding
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Development of All Plastic Battery Car Installed Ring Suspension System

SHIMOHARA Ichiro, YOSHIMITSU Yoshikuni, OHASHI Toshihiko, MISHIMA Hisashi, IKEDA Yoshizumi,
HIROYAMA Mitsuski, OGAWA Hirohumi and URANO Atsunobu

In this work filament winding molding (FWM) machine was mainly employed for frame manufacturing, Honey comb core
sandwitch panels applied to build very light weight wheels and chasis. Firstly, operating of machine was studied and properties
of FW.pipes whitch have various composition were evaluated to be main frame. After these foundmental studies all CFRP small
vehicle for one person was build up. It has aluminum honey comb core sandwitch stractured wheel and frame, chassis, driving
axis, ring suspension, etc made from CERP, FRP
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