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Probe

of surface / i istic distribution by

HIGAKI Kazuo, UCHIDA Sumio, MURAKAWA Akitoshi and NAKASHIO Takeyuki

SPM (Scanning Probe Microscope) is used to measure the flat surface roughness and physical property of
functional surface. So, tried to evaluate the surface characteristic distribution of a restored polyethylene product.
As results of the electric measurement or the measurement by using SPM of the processing product that added
the static electricity prevention liquid in molding process, it became clear that the phase / frequency
measurement by using Phase/ Frequency Detection Extender was effective to indicate the physical property of
( | .(his surface.
And by using statistical method, it became clear that there were some different points in comparison of the
result by using the instruments for the measurement of surface roughness by the stylus method and by using the

AFM (Atomic Force Microscope).
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Development of Image Processing System IP6400 for Factory Automation
BABA Yoshihiro, YOSHIYAMA Masaji, INOUE Shinji, SANO Makoto and MURAKAWA Akitoshi

Using electronics technology the greater part of manufacturing and assembly process are automated but most of
inspection process are not automated.

So we have developed a color and high-speed image processing system IP6400 for factory automation.

Color image processing function has been realized using RGB 8 bits DA converters and window comparaters.
High-speed image processing function has been realized using our original LSI=IP12000 that can extract image
characteristics (area,center of gravity,width and major length, minor length, angle of inertia equivalent ellipse )
from 640 x 480 pixel image in 33 msec.
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Study on Multimedia Apprications (2nd Report)
Development of Speech Signal Processing System for Multimedia Data

UCHIDA Sumio, BABA Yoshihiro and SANO Makoto

We have developed a speech signal processing system. It manipulates multiple data with the sound processing
technology to assist the human-computer communication. During the process, we studied various methods for the
speech recognition and the text-to-speech synthesis. This system is based on the high performance computer
added the sound card.*And it adopts the recognition and synthesis libraries for Japanese language. We have

applied this system to the recent published bulletins database of the Western Hiroshima Prefecture Industrial w .
Research Institute. Everyone can easily access this voice-interactive database with the speech.
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Modules for Ci
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System for

Analysis in Multi-platform

TAO Hiroyuki and SASAKI Kengo

Computer Graphics, We

modules for

of program by using

OpenGL(3D Graphics Library), and applied to structure analysis visualization.

Therefore, the analysis results can be expressed in various ways by interactive operations: corresponding to the
user's tentative demands, plural physical quantities are displayed on the same screen simultaneously, for transient
phenomena an animation is available. More intuitive comprehension of the inter-object and intra-object %.
relationships, complicated deformations, and changes of physical quantities through time in the objects, can be
obtained in multi-platform(UNIX Workstation and Personal Computer running Microsoft Windows NT).
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of a Foreign

in a Liquid Crystal Inspection System

Depending on an Interference Stripe,

SASAKI Kengo, TAU Hiroyuki and MIYANO Tadafumi

To discover the defective product in a production process early is very important for the improve of a
production efficiency. As a result, it will be related to the curtailment of the cost. The LCD (Liquid Crystal Display)
panel s required getting large-size. So, it is tend to more important.

‘This system is developed to inspect the defective product early in the LCD production process, and does not
need high resolution equipment. This report describes the inspection method and some points at issue.
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Product Development Research Depending on the Heat Fluid Analysis
to Apply 3-D CAD and Stereolithography

TATEISHI Tetsuya, SAKAMOTO Yasuhiro, SASAKI Kengo, HARA Nobuhiko and KADO Tadashi

By getting a high speed of near age computer, automatic calculation of fluid analysis as the beginning
advances, and an other of shortening of analytic time, analysis of an actual product shaped calculation model is
getting possible. By a product development, with introduction of the Concurrent Engineering(C E) to use 3
dimension (3-D) CAD, as including an analysis, plan common getting of data to trial production from a design, a
development system to plan a development efficient big reform in being advanced.

There, with this research, for manifold of an automobile part dealing, the 3-D CAD design data use for, heat
fluid analysis depending on an automatic mesh analysis, and experimented with the trial production model making
by Stereolithography
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Study for Environmental Amenity (3rd Report)
[ ion of Software C: Coeffici ion Loss in
Chamber and Development of Sound Absorption Material Using Polyester Wool and Asphalt

'YOSHINO Nobuyuki, TAO Hiroyuki, KARTYAMA Nobuyuki, NOJI Hideharu, WAGATA Shigeki*
SAITOH Nami*, SHIMOHARA Takesi**, OHTA Mitsuo®* *and NISHIMURA Kiminobu***

In previous study, a impact sound insulation material using asphalt board was developed, the usefulness of
asphalt board was experimentally confirmed in actual sound environment such as a ferro-concrete building. In this
study, first, a software calculating absorption coefficient and transmission loss in reverberation chamber have
been constructed. Furthermore, a sound absorption material combining a polyester wool and the asphalt board
developed in previous study have been developed. The usefulness of sound absorption materials can be
experimentally confirmed in reverberation chamber.
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Study for Environmental Amenity (4th Report)
Study on Electromagnetic Noise Generated by Ground Potential Variation

MIYANO Tadafumi and NITTA Shuichi

In this paper, we measured electromagnetic noise which generated to the circuit put on metal plate, when pulse

noise add to metal plate, in order to fabricate the electrical equipments with the strength to electromagnetic

susceptibility. And the equivalent circuit for this measurement is simulated in order to analyze quantitatively.
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Multilayered Thin Films for Strage Prepared by

KAJIOKA Hideshi, TOIYAMA Kiyokazu and HIGUCHI Koichi*

Mg, Pd and Pd/Mg (duble layer and multilayer) thin films were prepared on the glass by a conventinal
magnetron sputtering or mgnetron sputtering enhanced with an inductively coupled rf plasma. It is difficult to
prepare a smooth and compact Mg film and to control the deposition rate by the former sputtering. On the other
hand, it is easy to prepare the smooth and compact Mg Film and to control the deposition rate by the latter
sputtering. Furthermore, the finer grains were seen on the top surface of Pd film prepared by the latter sputtering
than by the former sputtering. Therefore, the latter sputtering is suitable for the control of the Mg alloy
composition and the thickness of the layers. However, in both processes, Mg (002) peak was only seen in the x-ray

diffraction pattern for Mg film, but no MgO peaks were seen. Pd (111) peak was only seen for the Pd film.
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Study on Precision Processing by Laser (5th Report)
Micro Joining of Aluminum Alloy

TKEDA Tetsuhiro, NITTA Akira, YAMASHITA Hiroyuki, MIZUMOTO Masahiro and MASUKI Hukumasa

The purpose of this report is to investigate for alternative methods to obtain high-quality spot welding of
aluminum alloy. In bead-on-plate welding of 3 mm thickness aluminum alloy (A1050,A2017,A5052) using lower
average power pulsed YAG laser, the influences of welding conditions on the penetration shape and the defects of
welded metal were experimentally investigated. The following results have been obtained. (1The penetration
depth of A2027 and A5052 are smaller than that of A1050, and cracks in molten areas of A2017 and A5052 were
observed in all cases by the pulsed YAG laser alone. Porosities in the welded metal were formed at over 70] of
pulsed energy. (2)As the results of dual-beam laser irradiation at 40J of pulsed energy and at 200W of CW power
with optical fiber on Al-Mg alloy A5052 of 1 mm thickness, the crack-free welding with penetration depth of about
0.8 mm was obtained.
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Control of in the Spark-Roll

TSUTSUMOTO Takahiro, NITTA Akira, TAKATANI Hideaki®, Wang Yupo** and YANAGISAWA Osamu***

A new equipment was developed for producing continuous sheet from powder by combination of powder rolling 2
and electric discharge sintering process. The equipment consists of three roll units where first unit is for
compacting by rolling, and second and third units are for sintering and rolling by electric discharge. In this study
Ar gas shield for preventing oxidization during sintering process and rolling by special graphite roll for promoting
sintering were investigated using Cu- 8%Sn powder mixture. Prevention of oxidization improved the ductility of

sintered sheet, but had no effect on improvement of densification.
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Preliminary Study for Developing Micro Sensor

NAWACHI Norio, NAGAO Masaru and ESASHI Masayoshi

A method of micro sensor was i

The sensor is a gyroscope, which has glass-silicon-glass

structure made by bulk silicon micromachining and detects output signals from a capacitance change between the
resonator and the electrode on the glass. The silicon structure is etched through by SF reactive ion etching(RIE).

The microstructure with perpendicular etching profiles were obtained. Therefore effects of RIE which is |
: |

of were
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Study on the Model's Warp and Contracton in Stereolithography

KADO Tadashi, HARA Nobuhiko, NITTA Akira, SEGAWA Eiji, YOSHIMURA Kazuhiko and YASUMOTO Norihiro

Made a precious model in Stereo Lithography, as a result of seeing resin's contraction and warp and offset and

the position eroor of laserbeam
The following results were obtained

(1) Tt is impossible to.offset laserbeam 0.16 or 0.18mm in order to make a precious model.
(2) Tt is necesarry to used scailing by model size in order to make a precious model.
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SHIBA Nobuo, WATANABE Hideo, KURAMOTO Yoshiharu, ITO Koichi,
FUJIMOTO Muneyuki and KIKKAWA Megumi*

The automatic pre-treatment apparatus was developed to decompose the seawater. That apparatus decomposed
nitrogen and phosphorus in seawater and it is used by an automatic analysis apparatus of FIA method.
The automatic pre-treatment apparatus was composed of pump up division, heating decomposition division,

filtration division and control division.

The apparatus have two water suction opening (5m,10m) and filter which is established before the
decomposition apparatus, its filter could remove a larger object than the noctiluca from seawater.
Heating decomposition needed 15 minutes for decompose the nitrogen and phosphorus in seawater and the I

of the Sea ution (2nd Report)

decomposition rate of it was equal used to autoclave which is JIS standard method. |
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Development of Mini Plant getting the fresh water with Permeation Evaporation.

SHIBA Nobuo, KURAMOTO Yoshiharu, MARUSHITA Kiyoshi,
ITO Kochi, FUJIMOTO Muneyuki and WATANABE Hideo

Membrane performance of fresh water was measured by an experimental permeation evaporation apparatus.
The result, an permeation evaporation membrane of A company was selected , and mini-Plant was made by its
membrane. The membrane was made by looseness PTFE membranes and struck a non-woven membrane
efficiency and stability, of getting fresh water was good and also its handling performance was good.

Fresh water was collected by a mini-plant, and boron and bromine that is a harmful material were removed

from the water.

Dissolved A heavy oil into seawater, and crude oil could not be removed completely with flocculant(FeCls).
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Development of Design for Hydrofoil Using the Circulating Water Channel (2nd Report),

SHIBA Nobuo, ITO Koichi, Hata Noriyoshi, Waki Toru*, Tominaga Katunori® *and Nakamura Yoshiyuki*®*

The experiment of the model ship's flaps with fully submerged hydrofoil was carried out to observe the flow of E
water and to measure the lift power with circulating water channel(flow rate was 2m/s). L3
On condition that the separation was observed on the flow of water, the lift power of the flaps was low. But, 3.
when the tripping wire was fixed to back end of strut that fixed flaps to the model ships in order to restrain i
disturbance flow, the separation was controlled, and the lift power was improved. 5
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Simulation on Flow around Two-Dimensional Shape

HATA Noriyoshi

Characteristics of vortical flows around the door mirror (two-dimensional shape) are studied by a numerical

simulation using SOLA method.

The simulation shows that stream lines are under the influence of body shape and B type body kept on twin

vortex a little longtime and inner flow are in evidence in influence of outer vortex flow.

The stream lines are similler patially between using circulating water channel flow visualization.A and using

computer aided flow visualization.

When flows separate on the body invers flows occur toward separate point.
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A Study on Effective Utilization of Slag M’:

KURAMOTO Yoshiharu, FUJIMOTO Muneyuki and MARUSHITA kiyoshi :g

The procedure of crystalline aluminosilicate synthesized from slag of foundry was studied. e

Crystalline aluminosilicate was not obtained by direct hydrothermal synthesis of slag. For the purpose of | €

removing calcium oxide of slag, it was treated with hydrochloric acid on the sand bath. Crystalline aluminosilicate 2

was synthesized by hydrothermal reaction of pretreated slag and admixture of sodium hydroxide, sodium B

alminate,water and seed of A type zeolite at 90T for 1hr (The mole ratio was Si0./AL0,=2Na:0/S10.=25and | ™

H.0/Na:0=50). The yield of crystalline aluminosilicate was about 40% at the optimum condition. Cation | 7"

Exchange Capacity (CEC) of crystalline aluminosilicate synthesized from slag was about 350mea/100g. ] ’if
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Mechanical Properties about Polymer Brend of Polypropylene
and Liquid Crystalline Polymer (2nd Report)

SHIMOHARA Ichiro, OHASHI Toshihiko, SEKI Morio and YAMAGATA Yasuo

In this work,the improvement of mechanical properties of polypropylene (PP) by polymer blends with liquid
crystalline polymer (LCP) were investigated.

As the result, it was found that tensile properties,bending properties and izod impact strength of PP/LCP
blends were increased. Thermal expansion and mould shrinkage were decreased. And defrection temperature
under load of PP/LCP blends were equal to that of PP. So dimensional atability of moulding products will be
increased. :

The dispersibility of PP/LCP blends were not improved even in the presence of maleic anhydride-grafted PP
(MPP) and/or ethylene/glycigil-methacryrate (GMA) for compatibilizer. But impact propertiesof PP/LCP/GMA

blend were improved.
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Processing and Engineering of Light Metal Alloy Composites

Having High Performance by Thixocast Process(Lst Report)
of Thi jum Alloy C: i

"TSUCHITORI Isao, FUJII Toshio and FUYAMA Nobuyuki

SiC and AL:O: particles reinforced AZ91D magnesium alloy composites were fabricated by the semi-solid stir-
casting process. It was found that a variety of ceramic particulates could be added to the semi-solid slurry, the
slurry being a more suitable wetting and dispersion than liquid metal. This report investigated microstructures of
the magnesium alloy comosites after the semi-solid stirring at the solid fraction of 30% ; and changes of stirring
torque during isothermal stirring.

The results showed the microstructure of the composites consist of primary a phase like a rosette of which the
grain size is about 200 m and fine eutectic in which SiC or Al.O; particles, about 10 m and 50 m, disperse.
Though the stirring torque increases temporarily when the particles are added in the semi-solid slurry, the torque
decreases slowly during isothermal stirring and reaches about 0.04Nm after an hour.
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Study on Fabrication Process of High Performance and Light Weight Metal Matrix Composites
FUJII Toshio, FUYAMA Nobuyuki, TSUCHITORI Isao and TADANI Isao

This report consists of two themes, one is the strength of alumina coated aluminum borate whisker reinforced
aluminum alloy composites and the other is the development of particle reinforced Magnesium composites by the
pressureless casting method.

A quantity of « alumina fabricated on the surface of the aluminum borate whisker was controlled by changing
sintering temparature of the preforms containing 7 alumina. The tensile strength of the whisker reinforced AC4C
alloy composites fabricated by squeeze casting was investigated from room temparature to 673K. The results
indicated that, the strength of alumina coated whisker sintered at 1473K reinforced composites has 360MPa in
room temparature and increases about 45MPa compared with that of the normal whisker.

The pressureless casting method makes use of thermit reaction. In this study, fundamental experiments were

“l 4

carried out to find out the conditions when molten Mg infiltrates into prefom (TiO:+Al.O;) spontaneously. This
composites has MgO and Ti-Al intermetallic compound that were produced as new reinforcements after
infiltration, and can possesses high wear resistance. If this method is combined with the gravity casting
method, it is possible to reinforce partially.
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A development of Automatic Light Control Filter with Liquid Crystal

SUGISHIMA Aiko, FUYAMA Nobuyuki, FUJII Toshio, MURAKAWA Akitoshi and ITO Koichi

Recently, more light and potable LCD panel have been demanded. So far glass sheet has been used to produce
LCD panel, but it is heavy and frangible. Instead of glass sheet, plastic sheet has been studied to use for a part of
LCD panel by many researchers. In this work, we change elements (substrate temperature, chamber pressure, the
flow of Ar and O, and sputtering time) to make ITO film on plastic sheet in less than 573K. In addition, we make
an application of light control circuit and try to develop Automatic Light Control Filter with Liquid Crystal. As
results, the effect of O- installation to produce ITO film on glass sheet is risen the sheet resistance. As the plane
of plastic sheet does not keep the degree of parallel, the sheet could not use for a part of LCD panel.
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