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Processing and Engineering of Resin or Metal Matrix Composites

Durabilities of Short Fiber, Particles and High Si Alloy Reinforced
Aluminum Alloys Composites or C

TSUCHITORI Isao, FUJII Toshio, FUYAMA Nobuyuki, TADANI Isao and FUJITA Makoto

Some durabilities of short fiber or particles reinforced aluminum alloys composites has been estimated in
this work. They are fatigue strength, cyclic thermal shock and wear resistance. The results are summarized as
follows; (19A1,0; +2B,0;/AC8A composites indicated 120MPa as fatigue limit, which is 15% higher than
matrix alloy. The value of fatigue limit was not affected by T6 heat treatment, but the numbers of cycle
decreased in the case of high amplitude of stress. (2)In the cycle thermal shock test of 9ALO; «2B,0s/Al alloys
composites, the numbers of cycle to initiation of crack increased than in the case of matrix alloy, but the
propagation of crack was fast. The interface of cast bonding is more tight with better bonding in A390/AC8A.
(3)In the wear test, particulate TiAl or NiAl/ACAC composites was seizure in the case of Vf=10%, but the
composites were superior to matrix alloys or cast iron in the case of 30%-TiAl or 20%, 30%-NiAl.
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of Parti TiO; Ceramic Reis Alumil Alloy C
FUJITA Makoto, TSUCHITORI Isao, FUJII Toshioand FUYAMA Nobuyuki
Ceramic particles are used for reinforcement of MMC (Metal Matrix Composites) because of low cost. But

it is difficult to make a particle preform which has low particle volume fraction. Therefore, the particle
reinforced ites are usually i by i method such as powder metallurgy or melt

stirring casting. By using particulate TiO; ceramic for reinforcement, and adding graphite and small amount
of aluminum-borate whisker to the particle, it's possible to produce a preform which has arbitrary TiO,
volume fraction. . As the result, using the preform the particle reinforced composites are able to be fabricated
by squeeze casting. The strength and wear resistance of particulate TiO, /AC8A alloy composites are
superior to those of AC8A matrix.
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Study of Surface Modification of Macromolecules (3rd Report)
Coatings of Fluorine Paint onto Rigid Polyolefin Resins

OHASHI Toshihiko, SHIMOHARA Ichiro and YAMAGATA Yasuo

ion of

rylate(MMA) and
Iyolefin elastmer was carried out. At this time, the

BMA)

influence of solvent, amount of radical initiator and

utylmethacry onto amorphous po-
polymerization temperature to graft efficiency was researched. Because of reducing the danger at experiment,
it was used xylene as the solvent and dicumylperoxide as the radical initiator.

A clear fluorine paint was coated onto polyethylene and polypropylene. Adhesion of them were improved by
using graft copolymers as a primer. And it was appeared that the change of color of the surface of
polypropylene resin plates was prevented by coating this transparent fluorine resin paint.
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Mechanical Properties about Polymer Blend of P

and P T

SHIMOHARA Ichiro, YAMAGATA Yasuo,OHASHI Toshihiko and YOSHIMITSU Y oshikuni

In this work,the improvement of mechanical properties (especially elastic modulus and thermal stability) of

polypropylene(PP) by polymer blend with polybutylene terephthalate(PBT) were investigated .

As the result,it was found that tensile properties and bending properties of PP/PBT blend were increased in

proportion to PBT contents. Deflection temperature under load of PP/PBT blend were increased with

composition of PBT. On the other hand,izod impact strength were approximately constant into PBT ratio 70%.
The dispersibility of PP/PBT blend were improved in the presence of maleic anhydride-grafted PP(MPP). For

that reason the stability of extrusion were improved,but their mechanical properties were very little changed.
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A Study on Production Process of Honeycomb Core Using FRP (2nd Report)
FUJII Toshio, MURAKAWA Akitoshi, SUGISHIMA Aiko, FUYAMA Nobuyuki and YOSHIMITSU Yoshikuni

Honeycomb core sandwich panels have been used as high performance structural elements due to its super light
weight and high rigidity in advanced composites fields such as aerospace and sporting fields. However, the high cost of
producing the honeycomb core prevents its distribution into a wide range of general industries. In order to supply low
cost honeycomb core material, the GFRP honeycomb core was made of two kinds of GF/UP prepreg sheets with
0.2mm thickness,respectively and was fabricated by a new special molding machine which was developed in this work.

In this report, the GFRP honeycomb cores with 10mm cell length and 20mm cell height are continuously
produced by the machine and the properties as the material for structural element are evaluated. As a result, the
sandwich panels which were composed of these cores and two surface panels with Imm thickness, and which
were fabricated from the same prepreg sheet, indicated high rigidity, high strength, and compression resistance.
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Synthesis of Zeolite from Sea Bottom Mud
KURAMOTO Yoshiharu, FUIIMOTO Muneyuki, HATA Noriyoshi and MARUSHIMA Kiyoshi
The procedure of A type zeolite synthesis from sea bottom mud was studied.
A type zeolite was not obtained by direct hydrothermal synthesis of sea bottom mud without alkali
pretreatment. For the purpose of increasing reactivity of sea bottom mud, it was heating with sodium

hydroxide at 170 “C for 12hr. A type zeolite was synthesized from hydrothermal reaction of pretreated sea
bottom mud and admixture of sodium hydroxide, sodium aluminate, water and seed of A type zeolite at 90 °C

for 1hr (The mole ratio was SiOz/Al,0;=2, Na;0/Si0,=2.5 and H:0/Na:0=>50).
The vield of A type zeolite was about 90% at the optimum condition. Cation Exchange Capacity(CEC) of A

type zeolite synthesized from sea bottom mud was 496meq+100g ™
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Determination of Trace Iron, Nitrogen and Phosphor in the Sea Water

SHIBA Nobuo, ITO Koichi, KURAMOTO Yoshiharu, MARUSHITA Kiyoshi, FUIIMOTO Muneyuki,
KIKKAWA Megumi and WATANABE Hideo

The automatic analysis device was developed to determine a very small quantity iron, total nitrogen and
total phosphor in the sea water. This analysis device was determined by flow injection analysis.

This analysis device is controlled with a sequence controller with a touch panel and control condition was input
with a touch key. The analyzer was offered to manual operation mode, automatic mode, condition input mode
and communication mode. A communication mode was used to send analysis data to the personal computer.

The characteristic of this analysis device is as follows.
1.1t was possible in several minutes to analyze iron and nitrogen once.

2. This analysis device was very high sensitivity.
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Development of Design for Hydrofoil Using the Circulating Water Channel

HATA Noriyoshi, NAKAMURA Yoshiyuki, FUJIMOTO Muneyuki and SHIBA Nobuo

The performance tests of fully submerged hydrofoil with flaps had been carried out using slow circulating

water channel and following results were obtained.

(I)The bow elevating as the fore foil flap angles were increased and its was shown foil borne condition.

(2)The bow sinking as the main foil flap angles were increased and its measured resistance were increased.
(3)The bow motion were more elevated as the fore foil angle was fixed at ten degree than as the fore foil flap
were increased and its measured resistance were decreased.
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Development of the Device that Produces Micro-Bubbles

SHIBA Nobuo, MARUSITA Kiyoshi, HATA Noriyoshi, NAWACHI Norio,
MURAKAWA Akitoshi and YAMAGATA Yasuo

This device was able to produces micr-bubbles continuously, without using a supplementary ~device (ex.

compressor). This device was composed of such device that produces micro-bubbles that was experimentally

produced with a pump.

The optimum conditions of the development device were as follows:

(1) The pressure of a pump was 0.4MPa, flux of air was 1 £ /min.

(2) A diameter of bubble that occurred was about 70xm .

(3) A volume of the bubble that occurred was about 15mé to a water 12 .
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Study for Environmental Amenity (2nd report)

Development of Multi- Functional Material Suitable for Environmental Amenity of Sound and
Electromagnetic Wave Interference

Zi YOSHINO Nobuyuki, MIYANO Tadafumi, SEKI Morio, NOJI Hideharu, SHIMOHARA Takeshi,

& NIWA Hajime, KOZEKI Takayuki and OHTA Mitsuo

T

ki) Accompanied with improvement of human living environments, the demand for the development of home

electronics product with voiceless sound and countermeasure of sound noise in envis have
rapidly increased. On the other hand, for coming of information society, various kinds of digital machine such

as hot water machine giving life water and auto rock door have increased, therefore, it is very important theme

> to come to grips with the countermeasure both sound acoustical environmental pollution and eloectromagnetic
wave interference emitted from digital machine From these points of view, in this paper, asphalt and Fiber

o Reinforce Plastic (FRP) board have been utilized wall materials (to have sandwich structure of component

233 panel, absorption material and FRP) in wooden house and a simplified method of shield performance evaluation

5 using Cut-off cavity have developed and shield materials for electromagnetic wave interference.
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Study on Shield ique of

The il C and EMC

(3rd Report)

for Noise Ce of ic Circuits

MIYANO Tadafumi, SEKI Morio, YOSHINO Nobuyuki, NOJI Hideharu, KUNO Koji and SHIMOHARA Takeshi

In this paper, concerning electromagnetic noise emitted from electronic circuit such as signal line and power
line. a relational between noise in signal line and radiated emission from signal line and effect using EMI

suppression parts in signal line is firstly considered.

Furthermore, in connection with EMI shielding, the validity of EMI shielding estimation ~system proposed
reference 1 has been confirmed using EMI shielding samples of Asphalt.
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Study on Design and Si

T for the Medical Field.

SAKAMOTO Yasuhiro, SASAKI Kengo and HASEGAWA Koji

Mechanical design and
interphalangeal joint and hip joint.

v has been applied to medical field, especially to the analysis of

1)The 3-D computer models from X-CT film or data from non_contact measurement sensor have been made.

2)Stress simulation of these models has been made. The difficulty of that is the joint have a contact with

complex surfaces.

3)Reproduction model of bone by rapid prototyping and manufacturing equipment have been made.
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Development of Generalized Computer Graphics Module by Object Oriented Programming.

HASEGAWA Koji and SASAKI Kengo

We made a computer program to visualize the object on display. This program that is hard effected by the
environment of computer system. The methods of displaying the object are line, surface, flat shading and
smooth shading. We made this program by using OPEN-GL (Graphics Library) on GWS ( Graphics Work

Station) of Silicon Graphics Corporation and the object oriented programming.
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Evaluation about Physical Property of Processed Surface
by Scanning Probe Microscopy

HIGAKI Kazuo, UCHIDA Sumio, MURAKAWA Akitoshi and NAKASHIO Takeyuki

SPM (Scanning Probe Microscopy) is used to measure the very flat surface for that high vertical resolution
ability. So, tried to evaluate about surface unevenness by using SPM. And identified that hydrogen-

terminated silicon surfaces show near by index distribution structure.

And more, got the image at the grown processes of thin metal film in wet etching by using EC-AFM (Electro
~Chemical Atomic Force Microscopy), and  identified that the thin metal film grew as like to form island.
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Development of Multi Ports INPUT/OUTPUT LSI for Printing Machine Controller

BABA Yoshihiro, MITO Hiromitsu, IDANI Masaru, YAMAUCHI Shigeru,
UCHIDA Sumio and MURAKAWA Akitoshi

Printing machine controller operates many actuators such as motors and heaters according to external
information got from many sensors such as position tension temperature, pressure setting.

On the average one printing machine has 200~300 INPUT/OUTPUT interfaces for connecting sensors and
actuators. So that, Printing machine needs many electric parts, many printed circuit boards, much parts cost
and much assembly cost.

Therefore we have developed Multi Ports INPUT/OUTPUT LSI PI0124 for Printing Machine Controller.
PIO124 has 124 interface bits for Parallel INPUT/OUTPUT and each bit can be set to INPUT mode also

OUTPUT mode one by one.

Using PIO124 we can get a high performance Printing Machine Controller with low cost.
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Study on Multimedia Applications (1st Report)

Development of Multimedia Database and Tools

'UCHIDA Sumio, BABA Yoshihiro and SANO Makoto

‘We have developed a multimedia database system that treats —text, images, sound, videos and the combination
of these sources. During the process, we studied the characteristic of various data and have gotten that many kinds
of data are necessary to deal with each method. This database system is based on some simple text control files and
source data files. Therefore it is very easy to modify the database and keep up with new technologies. We have
applied these technique to the published bulletins database of the Western Hiroshima Prefecture Industrial
Research Institute and our recent studies. Everyone can use this database through World Wide Web browser.
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A Receiver for PWM Signals without Variable Delay Circuits

SANO Makoto and IWATA Atsushi

Power consumption and speed at binary digital data transfer for LSI are problems. One of the approaches to
Solve this problem is to apply PWM (pulse width modulation) to data transfer. When PWM signal is applied to
data transfer, we generally use a receive module with variable delay circuit. But variable delay circuit is not
suitable for gate array design, because it is designed by means of analog design.

We developed a receive principle for PWM signals without variable delay circuit. This principle decreases

numbers of delay circuits.
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Study on Transparent Conducting Films (ITO) Prepared by rf Magnetron Sputtering
KAJIOKA Hideshi and SUGISHIMA Aiko
Transparent conducting thin films of indium tin oxide (ITO) have been prepared by r.f. planar magnetron
Sputtering by using ITO target (10wt.5n0,%). The sheet resistance of ITO films decreases with increasing of

substrate temperature up to 300 °C but no decrease for the further increasing of substrate temperature. The
sheet resistance decreases with increasing of film thickness. The electrical resistivity for these films is 1.2~

1.3x10* Q-cm. Visible transmission of these films is over 80% for wavelength from 400 to 700nm.
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Study on Precision Processing by Laser (4th Report)
Micro Joining of Dissimilar Stainless Steels

IKEDA Tetsuhiro, NITTA Akira, YAMASHITA Hiroyuki, KADO Tadashi,
SANEMITSU Akihiko and KIMURA Hiroyuki

In lap seam welding of austenitic stainless steel sheet (SUS304 of 0.5 mn thick) to ferritic stainless one
(SUS405 of 3mm thick) using pulsed YAG laser, the influences of welding conditions on the penetration shape,
porosities and strength of weld metal were experimentally investigated. The following results have been
obtained. (1)Reduction of the penetration depth and the porosity numbers in the weld metal were caused by
reduction of the pulse energy. By using optimum welding condition with N shielding gas, the lap seam weld
without porosities and cracks could be produced. (2)Tension shear stress of more than 700N/ mn’ and micro-
vickers hardness of more than 350 were obtained. (3)As the results of airtightness test of small-sized
mechanical parts welded at 25] of pulsed energy, no gas-leaking was confirmed.
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Study of the Effect of High Pressure Coolant Influenced on Cutting Characteristic

YAMASHITA Hiroyuki, IKEDA Tetsuhiro and KADO Tadashi

High pressure coolant is useful for reduction of tool friction erosion at turning. But the other hand, there are few

reports that high pressure coolant increase tool erosion because of heat impact stress at interrupted cutting like

endmilling and frise cutting.

In this study, the effect of high pressure coolant influenced on cutting characteristic (tool

friction erosion, surface roughness, cutting force, residual stress on cutting surface) were evaluated on endmilling at

machining center.
Following results were obtained.

(1) A few effect of high pressure coolant(reduction of tool erosion and residual stress) was confirmed at SI

its effect was not clear at S55C.

Used machining materials were S55C and SUS304, Used tool material was high tool steal

04. But

(2) Accurate lubrication on cutting point is important to use the effect of high pressure coolant effectively
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Micro-holes by Photofabrication
NAWACHI Norio, MURAKAWA Akitoshi, KAJIOKA Hideshi and KAMADA Masanobu

We make micro-holes on silicon wafer to use photo fabrication that is based on the technology of
micre i The way of aphy is based on last year study, and we use TMAH to etch Si. The

results are as follows;

1. TMAH is more effect than KOH and NH;OH to get smooth surface.

2. Circle mask pattern is better than square one to get accurate structure.
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Study on Intelligence of Material Processing

KADO Tadashi, HARA Nobuhiko, NITTA Akira, ITOKAWA Shinya and NINOMIYA Seijiro

Making model in Stereo Lithography is expected to use a trial manufacture and mold’s model.
cylinder head of mold part and models to measure warp in Stereo Lithography.

obtained.

We made a
The following results were

(1) Doing postcure is reduced model’s warp before a model cut on the base.

(2) Method of laser smnning Vector(cross) is made a precision model, and No Vector (single) is made a model

ina short time.
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Study of the Most Suitable Thermal Spraying Conditions of Fluorine
by Applying the Method of Quality Engineering

YAMASHITA Hiroyuki, HARA Nobuhiko and NITTA Akira

In this study, Selection of the most suitable conditions of thermal spraying of fluorine were carried out by
applying the method of Quality Engineeringf TAGUCHI METHOD).  First, the fundamental function of thermal
spraying of fluorine, test method and test pierce were decided. Next, several factors(signal, control, error) were
selected and layouted on the Ly table. Thermal spraying tests were done according to the LI18 table with
changing the following conditions, (1)fluorine, (2)propylene flow rate, (3)0, flow rate, (4)O. pressure, (5)gun

speed, (6)gun-base plate distance and (7)Preheating temperature. After test, load-extension relation of
fluorine film were measured and SN ratio and Sensitivity were calculated by using these data. Finally, The

‘most suitable conditions of thermal spraying of fluorine could be selected by using SN ratio and Sensitivity.
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