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y tic Approach to Intelli Mobile Robot with Visual Sense.

KAMADA Masanobu, HIGAKI Kazuo, HIRATA Toshiaki, NAGAYAMA Hiroo, BABA Yoshihiro, NARA Ryozi
OGAWA Tetsvo, FUNABA Kazutoshi, HIMEMIYA Makoto, ODA Takayasu, IMAMURA Yoshio
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In the present paper. we shall try to manufacture intelligent autonomous robot with visual information pro-
cessing function, external measuring function, acting position measuring function, for actualization of FMS
(Flexible Manufacturing System).

This intelligent mobile robot has wide application, so
o function of this intelligent robot, we can explain as follows.

1. Locomotive function, controlled by photoelectric senser.

2.Visual sense funetion, by digital image processing with CCD camera.

3. External measuring function, by ultra-sonic senser and lazer displacement meter.

4. Remote controlled communicate function, by wireless, modem.
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Manufacturing of Simplified Blanking Tools by Laser-Cut Steel Plates

IKEDA Tetsuhiro, KAMADA Masanobu, NARA Ryoji

Low cost laminated blanking tools were manufactured in a short period with CO, laser.

Through 50m

dia. blanking test of 1000 steel plates (1mm thickness), this tool was confirmed to realize sufficient quality
of blanked products, and further, a compound tool was also manufactured.

As a result, burr height, penetration and accuracy of blanked products were obtained less than 0.03mm,
0.15mm and +0.06mm.  Vickers hardness 800 could be achieved by laser hardening, and the laser cutting

and hardening could be effected in less than 2 hours.
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Development of Simplified CAD System for Machine Elements

Using by Personal Computer

YOSHINO Nobuyuki, TAO Hiroyuki, HIRATA Toshiaki, and ITOSHIMA Hironori

In recent years, owing to higher functional operation and lower costdown of personal computer system,
a lot of simplified CAD systems for the industrial machines and various kinds of machine elements have
been developed. However, the software programs for the gear except for the spur gear and profile shifted

gear can not be seen in the previous papers.

From these points of view, we have developed the simplified CAD system for drawing of the spur gear

and profile shifted gear a

designing of spur gear, helical spur gear, crossed helical gear and worm gear.

This paper describes the summary of this CAD system.
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of Doctor-line 1 ion System

NAGAYAMA Hiroo, BABA Yoshihiro, HIGAKI Kazuo, IMADE Ma:
OKADA Saburo, SUMIMOTO Tetsuhiro

The High- Speed Vision System for detecting the doctor-line which is one of the most significant defects
on gravure printing is described.

The interface unit is added to the previously reported High-Speed Vision System to count the total of
pulses of the rotary encoder of a printing machine model from the reference mark in a printed film. So the
system can inspect any horizontal line of a printed film.

The program for detecting both the positions and widths of doctor-lines and plotting them on CRT is pro.
posed.

This system can detect more than 0. Im width doctor-line within 0.3 second.
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Development of Infrared-ray Thickness Gauge

TAO Hiroyuki and OKADA Yoshio

Thickness of films or the like is almost manually measured, so there are many problems to be studied,

such as the productivity, stability of quali
While it is measured in suceession by a ra
handling remain.

inspection cost.
tion (B-ray) thickness gauge, but the problems of safety and

From the above viewpoints, in this study, we tried to develop a thickness gauge by infrared.ray which
is no danger of radiation sickness and easy to operate so that it can successively measure the thickness

without contact in a manufacturing process.
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System Using Optical Fiber Sensor

OKADA Yoshio, SHIBA Nobuo, IKEDA Tetsuhiro, and OSHITA Iwao

Recently there has been development of the production facilities, like industrial robots and numerical
control. Furthermore there are many needs of development on automatic inspection systems for machine

parts. Owing to reduction of laber for inspection, we developed an automatic inspection system to check

the surface of machine parts processed by a lathe.

This system consists of an optical-fiber sensor as the

detector, a machine unit for detection and a controller using a microcomputer. The machine unit has four
sections of parts feeder, fixer, detection and carrying out unit. These are controlled at the same time with
interlocked condition one another in order to work efficiently.
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LCD Defects Inspection System Using Image Processing Method.

BABA Yoshihiro, and HIGAKI Kazuo

A number of Liquid Crystal Devices(LCD) have been used as displays for watches, caleulators and so on.
We have developed an automatic inspection system using Image Processing Method for LCD defects.

Our inspection system is composed of

1) 256 x 256 pixel X 8bit X 2plane hardware frame memories which are able to store one picture in

1/30 sec.

2) Image processing software library for general use which contents basic image processing functions
that is histogram, binary conversion, labeling, expansion, construction etc.
It takes 270sec. to recognize all defects on a 21mm> 49mm LCD sample which are larger than 0.15mm with

1CPU, and takes 30sec. with 10CPU.
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Development of the Automatic Selecting Unit for Sheets Sticked Aliens.

HIRATA Toshiaki, KAMADA Masanobu, and YOSHINO Nobuyuki

This paper describes about development of the automatic selecting unit which continuously detects sheets

sticked aliens. Concerning design of it, we paid attention to it's operation and function.

So, even if the

size and thichness of sheets are change, we don't have to adjust it, only insert sheets between two rollers.
Displacement of two rollers is conveyed to differential-translator and decided good or failure from the

variation.

Failure falls in the case preqared in the selecting unit

It becomes easy to select sheets sticked aliens by development of this unit.
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Development of an Automatic Sowing Machine

OKADA Yoshio, OSHITA Iwao and UEKAJISAKO Syoji

Recently there has been gradually progressed the introduction of high-technology such as rearing-and cul-

tivating by use of biotechnology and mechanization of agriculture.
small management and decreasing of farming polulation in Japanese agricultural environment.

However, there are many problems of
From above

point of view, in this study, we developed an automatic sowing machine using a ground sensor and a driving

wnit of stepping-motor at small cost.
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Joining of Zirconia Using Platinum Film and Characterization

of Its Interface.

SERA Tokio, INAMOTO Nobuya® and MAKINO Yukio®

Joining of two sorts of zirconias using platinum films was performed in oxygen atmosphere. No high

strength was observed from ZR-11/Pt/ZR-11 joints.

High fracture shear strength over 100 MPa was

obtained in YTZ/Pt/YTZ joints. Excellent fracture shear strength of YTZ/Pt/YTZ joint can be attributed
to the formation of Pt-Zr-O compound in the interlayer of the joint as well as strong original strength of

YTZ. Detailed structure of the compound remain unc!
is less ionie.

No good joint using ZR-11 zirconia was obtained in
the zirconia.

lear except that state of oxygen in the compound and

the present study on account of no good strength of

Further, the enrichment of aluminum, silicon and caleium at the interface between zirconia

and platinum metal seems to cause weak strength of the joint
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Ceramics Coatings for Anti-wear by Thermal Spraying

NOJI Hideharu, YOSHIIKE Hiroyuki, KARIYAMA Nobuyuki and YOKOYAMA Hiroki

Ceramics coating by using thermal spray method is very useful to make many functional materials. This
time to make anti-wear materials, oxcide ceramics(Al,05, A1LOyTiOs, TiOs, Cr,0,) and self-bonding metals
(Ni-base, Co-base) were spraved on mild steels by frexible-code flame spraying, and tested anti-erosion
wear, anti-abrasion wear, hardness at high-temperature, post deposition treatment by Hot Press process.

The results are as followed
1) Oxcide ceramics by flame sprayi

are not so good for anti-erosion wear.

2) Cri0, is good for anti-abrasion wear in comparison with SKD-11(heat treated).
3) Post treatment by Hot Press process is useful to reform ceramics coatings, and for anti-abrasion wear.

4) Hardnessof

with steels, for example

hardness of ALO,. and ALLO;TiO; are over Hy500 at 1000, but hardness of TiO, is begining to decrease sud

denly at 800T.
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Study on Fabrication of Fiber Reinforced Metal by The Squeeze

Casting Method.

TSUCHITORI Isao, NITTA Akira, HARA Nobuhiko

High
Al alloy(ACZA) by the squeeze casting. For Ca
temperature as

modulus carbon fiber and Alumina-Silica chopped fiber which is lower price were incorporated into
rbon fiber, the manufacture process condition under as lower.
ssible was sought because of the interfacial reaction and thermal oxidation. ~Alumina-

Silica chopped fiber was incorporated into Al alloy under the steady condition for reasons of that thermal

stability.
was examined.
‘The main results are as followe;
1)

And bending strength, resistance to abrasion and cross section structure of the composite

High modulus carbon/AC2A composite was gained completely on the condition that the fiber preheat
temperature was 450C above and the pouring temperature was 750C above.
2) # 24

dinAl

Silica chopped fiber/AC2A.
3)
‘modulus carbon fiber, and which was different from

Precipitated Si from Al alloy of FRM was observed si

rly that Si adhered to fiber surfaces in High
that in Alumina-Silica chopped fiber.

4) The resistance to abrasion of Alumina-Silica chopped fiber/AC2A composite indicated about 3 times

compared with AC2A in SUGA-abrasion wear test.
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Study on Harmony of Ceramics Raw materials and Its Sintering Technics.

MARUSHITA Kiyoshi, HAMAOKA Hideo, FUJIMOTO Muneyuki, TAKASAKI Munetoshi,

NITTA Akira, and WATANABE Teishiroo

In order to study about composited ceramics fundamentally, AL:OxZrO{3mol% Y,0, added) composite were

sintered, varing the sintering

From testing results, we acknowledged that,

pe: and adding

1) maximum achieved density (MAD) of composite increased with ascending of sintering temperature
and pressure, but pressure dependency was decreased with sintering temperature.

2) MAD decreased with ZrO; added, that

. addition of ZrO,

into AlO; composite decreased the

sintering kinetics for composite and required for composite to ascend sintering temperature.
3) Kic of composite could be extremely increased by adding of ZrOs.
4) sintering kinetics and characteristics of composite were largely affected by the morphology (its size,

shape, agglomerating degree).
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Quantitative EPMA Analysis of Titanium Nitrides Films by lon Plating

KAJIOKA Hideshi, SHIMIZU Tatsuma, MARUSHITA Kivoshi, OTSUJI Yasuhiro', and KAWASHIMO Yasushi**

It is important to know chemical compositions of thin ceramics films, because their characteristes were
effected by chemical compositions. Quantitative analyses by AES and XPS of TiN films were reported. "™ But
we thought EPMA is suitable for films of ym order. Before quantitative EPMA analyses of nitrides films
were reported by Itoh and Toya! We examined quantitative EPMA analysis of Titanium Nitrides films by

Ton Plating too. Reproductibility of the obtained values were less than +4%.
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Effect of Pressing and Curing Conditions on the Physical
Properties of PABM Resin Bonded Wheels

FUJIMOTO Muneyuki

PABM(polyaminobismaleimide) resin(KERIMIDE 1050 by Nippon Polyimide Co.,Ltd.) was attempted

for bonding material of super abrasive grinding wheels.
test were used to estimate the starting point of melt and reaction of resin.

Differential thermal analysis and dise type flow
GC#800 as filler and resin

were mixed by 60:40 and pressed with heat in the dies according to some schedules of pressure, temperature

and time
young’s modulus and hardness.
1) 130~140T for temperature of dies.
2) more 1 ton/cal for pressing.
3) 20T for curing temperature.
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Pressed bodies were cured with various temperature and measured pore ratio, bending strength,
Most suitable conditions of manufacturing the grinding wheels were
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Development of Ultrasonic boring Machine for Ceramics

SHIBA Nobuo, KAMADA Masanobu and TAO Hiroyuki

Recently, social needs of light and high functional materials have been increased, and so the development
of new materials and the composition of materials have been studied.
These new materials have special quality and character, such as its higher hardness. its strength against

the heat and so on, but machine work of them is very difficult.

Especially, ceramics which is in the spotlight

in recent years is hard and brittle. so they are processed with difficulty.
From the above viewpaints, we tried to develop an ultrasonic boring machine for ceramics, and made several

experiments with it.
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Composition Analysis of Ceramics by Inductively Coupled

Plasma-Atomic Emission spectrometry.

TADANI Isao, and WATANABE Hideo

‘The determination of iron, magnesium, calsium and aluminum in silicon nitride was carried out with ICP-

AES method.

‘The optimum experimental conditions of ICP-AES was as follow; incident power: 1.0kw, observation hei-
&ht: 16mm above the coil, coolant gas flow rate: 15.0 1 /min, plasma gas flow rate: 1.0 1/min, carrier gas

flow rate: 1.0 1/min
The result with this method

ed with atomic absorpt

. and the good agreement was

observed.
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Determination of Phosphorus in Waste Water by Inductively
Coupled Plasma-Atomic Emission Spectrometry.

WATANABE Hideo, MARUSHITA Kiyoshi, and HIIRO Kazuo

ICP-AES determination of phosphorus in waste water was investigated. The optimum experimental con-
ditions of ICP-AES was as follow: incident power, observation height of mesurment, coolant gas flow rate,
plasma gas flow rate, carrier gas flow rate, purge gas flow rate and wavelength were 1.2kw, 16mm above
the coil, 16.0 1/min, 1.0 1/min, 1.0 1/min, 3.0 1/min and 177.50nm or 178.29nm.

The co-existance of a 200-fold amount of Cu'™ and Ni*  interfered with the determination of phosphorus
. 4t 177.50 nm and the same amount of Na*, K*. Mg™*, Ca®", Co™*, Fe'*, AI"", CI", NO,", CH,C00", Br,
F~, SO, CHO, CHO and I was tolerable. The interference of co-existance cations and anions.

was tolerable except of - with the determination of phosphorus at 178.29 nm.

By this method, the detection limit (33 was 8 ngem™ and the result in the detrmination of phosphorus
in waste water was in excellent agreement with colorimetic method.
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Study on Unidirectional Solidification by Exothermic Method

TSUTSUMOTO Takahiro, SERA Tokio, HARA Nobuhiko, YOKOYAMA Hiroki,
and YANO Tetsuo

In order to clarify the technical points for unidirectional solidification of Fe-30wt%Cr-2.8wt%C eutectic
alloy in the exothermic method, several tests were carried out. Unidirectional solidified samples were
prepared by this method and by the Bridgman method. Tensile and creep rupture tests of these samples at
clevated temperatures were carried out. The results are summarized as follows.

In the exothermic method, the mininum preheating temperature of the mold necessary to prevent the so-
lidification of the melt from the mold inner surface, Tc, increases with decreasing diameter of casting.
Smaller value of G/R (Gitemperature gradient, R:solidification rate) make the fiber orientation worse.
Microstructure of carbide fibers by the exothermic method is finer because of its rapid solidification, but
it has some irregularity in shape in longitudinal section, which makes the aspect ratio smaller.
solidification rate by the exothermic method makes for the finer structure of carbide fibers, which improves
tensile strength at high temperatures. However no improvement over Bridgman method in creep rupture
strength was achieved in spite of finer fibers. This seems to be due to the irregularity of longitudinal
shape and the smaller aspect ratio of the cardide fibers.
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C ive Fracture of [ CFRP Initiated by
Contact of Loading Roller in Three-point Bending Test

TSUTSUMOTO Takahiro, OHASHI Toshihiko, and YOSHIMITSU Yoshikuni

In order to study the effect of contact condition on bending strength between a loading roller and a specimen,
theee-point bending tests of unidirectional CFRP were carried out with loading rollers of various radii an
with inserted polymer sheet of various thickness. The following results were obtained.
1) When the specimen is directly loaded by the steel loading roller, small-scale compressive fracture
occurs near the surface close to the roller. drastically decreasing the bending strength.
2) Bending stress at the initiation of compressive fracture, obam, increases as the value of P/w decreases
(P:net load at the initiation of compressive fracture, w:width

or as the radius of roller, r, inereas
of specimen)
3) dhom/c can be expressed as a function of only one parameter, v

7] that expresses a degree
(zainter laminer shearing

of surface micro, deflection by concentrated force of loading roller.
strength, E:elastic modulus of thickness-direction.)

4) Inserion of soft polymer sheet between roller and specimen effectively prevents the initiation of
compressive fracture, and a sheet thickness just over 0.2mm is sufficient to achieve this prevention
effect
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Study on the Use of Phorovoltaic Cells

SEKI Morio, NAKAMURA Kazukiyo, TENBATA Masayuki,

SYNOPSIS:

YOSHINO Nobuyuki

The sun energy is enexhaustic and omnipresent, the other hand is dilute (1kw/m*)

Photovoltaic cells have many befenits such as clealiness, reliability, easy-maintenace, cordless, on-site,

adaptability, etc

Already Photovoltaic applications and application systems are using the various fields (exsamples: sola
calculator, solar clock, solar watch,solar street light, solar traffic lighting systems, solar ventilating

fans, etc).

Therefore, we studied the generating chracteristics of multicrystalline silicon cells, made a solar appli

cation and developed the solar application system.
The results were as follows:

1) The output of multicrystalline silicon cells were affected by the next factors (light strength > the

angle of module > temperature).

2) The output of multicrystalline silicon cells were interacted by temperature X light strength and tem

perature X the angle of module

3) We have made a photovoltaic application: air-lift pumping system (air rate 1 litle/min at 30cm depth

to water-ift 2.6 litles/min)

4) We have developed Water recycle pumping system consisting of photovoltaic cells and mechatronics
(battery controller, remote controller, timer controller, sensor controller)
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