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Formation and Analysis of Hydriding Properties on Some Nano-Composite Films
Using In-Situ System with the Functions of Thin Film Formation
and Analysis of Hydrogen Absorption-Desorption Properties (Ist Report)
Analysis of Multilayer Films by Auger Electron Spectroscope

HIGUCHI Koichi, KAJIOKA Hideshi, TOTYAMA Kiyokazu and HONDA Masahide

We have altered in-situ nano-composite film formation and evaluation system using auger eléctron spectroscope (AES).

Four Mg and Pd/Mg films were prepared by sputtering and taken out of chamber in the air and analyzed by AES. It was

possible to characterize the surfaces and structures of these films by AES. The results are as the following. 1) The surface of

Mg was oxidized. 2) The palladium diffused into the magnesium at the interface of palladium and magnesium, and their

thickness were changed by sample preparation conditions.
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Study on the Reduction of the Frictional Resistance of Ships (1st Report)
On the Reduction of the Frictional Resistance in Slabs

HIRATA Toshiaki, SHIBA Nobuo, KURAMOTO Yoshiharu and HONDA Masahide

It is generally believed that the air-bulb injection method into the boundary layers is one of the most effective methods for
reducing the frictional resistance in ships. This study examines the air-bulb injection method and the combination of air-bulb

injection and paint films as a method for reducing friction.

The results are shown below. The air-bulb injection reduced resistance by 10 to 16%. Of all the paint films tested in this

study in combination with air-bulb injection, the paint film for ships demonstrated a relatively higher reduction rate.
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Seawater Desalination on Pervaporation Process (3rd Report)

Development of High Efficient Seawater Desalination Technology and Desalination From Oily Seawater

HONDA Masahide, SHIBA Nobuo, KURAMOTO Yoshiharu. MARUSHITA Kiyoshi
HIRATA Toshiaki. HIGUCHI Koichi and WATANABE Hideo

The desalination experiment was carried on with the pervaporation mini plant. which we had made previously. to improve
productivity and efficiency. Under the best condition, the mini plant could produce 1.06X 10 m ' -s) [38€/m*h)] of
desalinated water per an area of membrane. Next. the difference of pervaporation membranes was considered, As a result, it

influenced productivity and cfficiency and so on. Besides. in the case of desalinating from oily seawater. the mini plant could

produce non-oily water.
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Study of Biodegradable Polymers(Ist report)
Study of Isothermal Crystallization of Poly(L-lactic acid).

'OHASHI Toshihiko, SHIMOHARA Ichiro, SEKI Morio and FUJIIMOTO Muneyuki

Crystallization kinetics at isothermal crystallization, morphology and thermal properties of poly(L-lactic acid) were studied,

10 evaluate the influence of the molding condition on the properties of the polymer.
Poly(L-lactic acid) that used to the experiment was a commercial grade (LACTY, provided by Shimadzu Co. Ltd.). Cooling
polymers from molten state rapidly to some temperature and holding the temperature, the crystallization kinetics was

measured by DSC and polarized optical microscope. Then morphology and thermal properties of poly(L-lactic acid)

crystallized at some temperature were measured.

Two peaks were found by DSC analysis of poly(L-lactic acid) crystallized at 110~130°C . and the height and the peak
temperatures of these peaks were dependent on the crystallization temperature. It means that the structure of poly(L-lactic acid)
is varied on the condition of the molding process, especially the crystallization temperature. Then, it is necessary to study the
elation between these DSC thermograms (correspond to the condition of the molding process) and mechanical properties.
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Processing and Engineering of Light Metal Alloy Composites

Having High Performance by Thixocast Process (3rd Report)
Microstructure and Properties of Semi-Se

id Magnesium Alloy Composites Formed by Squeeze Cast Process
FUJII Toshio. FUYAMA Nobuyuki, TADANI Isao and FUIIMOTO Muneyuki

AlsB(Ox whiskers reinforced magnesium alloy (AZ91D) composites were fabricated by semi-solid stirring. We investigated
the dispersion of Al:BOx whiskers (5, 10, 15v0l%) into AZ9LD alloy slurry at semi-solid state (585°C). In the case of that
10v0l% AluBOx whiskers were added to AZ91D alloy slurry, whiskers were finely dispersed in matrix. After this billet (5 or
10vol% AlB.O= whiskers reinforced composites) was reheated at semi-solid state (580°C. 570°C), it was formed into an engine
piston by squeeze cast process. We investigated the microstructures and bending strength of this engine piston. The dispersion of
whisker fabricated by semi-solid squeeze casting was as well as that fabricated by semi-solid stirring. but several defective
castings and aggregation of whiskers were observed. Therefore the bending strength of an engine piston (5v0l% AluB(Ox
whiskers reinforced composites) fabricated by semi-solid squeeze casting is lower than 300MPa. It is regarded as that the
fabrication process of composites at semi-solid status is inadequate because of whiskers reinforced only liquid phase.
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Interfacial Reputation of Metal Pipe Joining with Aluminum Alloy by Ultrasonic Cast-In Insert Process

FUYAMA Nobuyuki, FUJII Toshio, MORISHITA Yuki and FUIIMOTO Muneyuki

Aluminum alloy pipe (6061) or stainless steel pipe (SUS430) was joined with ACAC alloy using ultrasonic cast-in insert

process. Ultrasound was effective for pipe bonding with ACAC alloy. especially when the temperature of ACAC alloy was in

the beginning of primary crystal solidification (thixo status). For example. the shear strength of 6061/AC4C joints applying

ultrasound in thixo status was almost twice as high as that applying ultrasound in liquid status. It is regarded as bonding

mechanism that the ultrasound leads to smash of oxide film on a pipe and to remote chemical reaction between a pipe and

ACAC alloy. Tn addition, we show that supersonic inspection is useful for judging of the nondestructive interfacial status.
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of Low-energy C: and Clean Die-casting System with Use of Powder Lubricant (Ist Report)

The Evaluation Method of Powder Lubricants
FUJII Toshio, FUYAMA Nobuyuki, TADANI Isao and FUJIMOTO Muneyuki

In usual. the water-soluble lubricants are used in die-casting system. But this system has high-energy consumption and
environmental problems, The die-casting system with use of powder lubricants makes possible not only to produce high quality
parts but also to improve manufacturing environment. The ability for thermal insulation of molien metal in the shot sleeve coated
with powder lubricants was estimated. And the force when a work was taken out die cavity was measured with a load sell
installed between an ejector pin and a ejector plate. Consequently. it has been found that the powder lubricant has low thermal
conductivity and molten metal temperature is kept high. An amount of water-soluble lubricant influences the force of ejecting a

work and an extreme pressure agent, a constituent of it, makes the friction between the die and a casting work decreased.
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PVD Hard Coatings for Light Metals

KAJIOKA Hideshi and YANAGAWA Tastuo

TiN coatings on aluminum were cracked by the intemal stress of TiN coating. However, number of cracks decreased with

increasing the thickness of under coated Ti layer. Wear resistance was improved as the cracks decreased. When Ni-P

electroless plating was used for under coating, the wear-resistance was furthermore improved
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Study of Joining for Tailored-Blanks by TIG Weld Method

HATA Noriyoshi and MORISHITA Yuki

This paper discussed the conditions of high speed TIG welding for Tailored-Blanks.

But, higher speed TIG welding(2.0m/min and 2.4m/min) cause the welded defect which called under-cut.

The prevention method of under-cut were obtained by using cut-off cone electrode shape, changing jig material from Cu

plate t0 Fe, and the location of a ground .

‘The hardness of welded zone were similar in both TIG welding and the Mash-seam welding.
As the result. TIG welding could be carried out under diffrent conditions for tailored-blanks.
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Continuous Joining of Fe and Al by Spark Rolling and Sintering Apparatus

TSUTSUMOTO Takahiro, NITTA Akira, KARIYAMA Nobuyuki and KAMADA Masanobu

In order to join Fe and Al continuously, Al and Fe sheets with various surface treatment, such as Zn. Sn and Ni plating on

Fe, were joined by using electric discharge heating and loading between a pair of graphite punches. In the cases of Sn and Zn

as plated materials on Fe, joining was easier than the case of Ni and no plating. Therefore. continuous joining of Zn-plated Fe

and Al were carried out in trial by using the Spark rolling and sintering apparatus. with which rolling and electric discharge

between a pair of rolls.can be applied to the sheets. It was found that Al was successfully joined continuously with Zn-plated

Fe iin the temperature range of the roll over the melting point of Zn.
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Wz, F R

of 3D Mi

Machini

by Electric Discharge Machining (EDM)

Y AMASHITA Hiroyuki and KADO T adashi

Tn this study, manufacturing process using EDM (clectric discharge machining) was examined in order to automate and digitize

the traditional, technical skill about forging dic for needle. As a first step, optimum condition of EDM with electrode which of

shape was copied from master die by forging were obtained by machining test with changing processing factors , such as Ip, Ton,

Toff, GAP, GAIN, etc. It is successfully to manufacture forging die for needle with two electrodes and optimized condition. As a

next step, model cavity of needle was machined successfully by applying electric discharge scanning (EDS) with NC data based

on cross section along z-axis. As a last step, 3D shape of forging die was measured by using non-contact 3D measuring system

(NH-3) and resin model of forging die was formed by rapid prototype system with measured 3D data.
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Study on

Technique for

NAWACHI Norio and TOIYAMA Kiyokazu

The fabrication technique for microstructures, which is important to fabricate micromechanical device, has been studied.

The content is as follows.

1) The anisotropy of Si has been examined using reactive ion etching with SF/O: gas mixtures. It was found the anisotropy

was dependent upon the O: content.

2) The anisotropic etching of single crystal silicon of (100) orientation in a TMAH solution was investigated and rectangular

convex comers were obtained with compensation technique.
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Integration of Non_Contact Measuring Data with Contact One

SAKAMOTO Yasuhiro, SASAKI Kengo, MATSUNAGA Hisanori, KADO Tadashi and NOJI Hideharu

In the presious report, we developed shape input system for producing CAD models from a master model by using Contact 3D

Probe Measuring System.that characteristic s easy to get outlines of models. In This work, we have developed the integrated

system of non_contact 3D probe measuring system and the contact one, that characteristic is easy to get free form surface.

On the initial stage of product development.speed is more important than precision. For standing the demand. our system is

based on triangle patch model expression.
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Study for Environmental Amenity(7th Report)
A Stochastic Evaluation Method on Detecting an Objective Sound Source Based on
the Vibration Level Measurement and Its Experiment

HASEGAWA  Koji. YOSHINO Nobuyuki, NOJI Hideharu and NISHIMURA Kiminobu

In recent years.for environmental sound noise preservation in all of the world.it is necessary forhome electronics products
such as refrigerator, air conditioner and an electric washing machine to indicate noise power level emitted by machine in
specifications of catalog. Therefore, it is very important problem to control sound noise of them for manufacturer of home
electronics products.

From these points of view, in this paper. the sound noise fluctuation emitted from an objective sound source can be
effectively evaluated through its related vibration level measurement with help

of employing a new stochastic method proposed on the basis of a generalized regressions analysis. the effectiveness of
proposed method has been experimentally applied to the noise evaluation of a jigsaw.
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Construction of Fundamental Modules for Computer Graphics and Its Application (3rd Report)

ofa and

System for Magnetic Sensor

TAO Hiroyuki, HIGAKI Kazuo and NAKAHIRA Hiroshi

On Computer Graphics, we constructed fundamental modules for development of application program by using OpenGL(3D

Graphics Library)., and applied to the visualization and the evaluation of the magnetic sensor.

Consequently, the automatic measurement results can be expressed in various ways by interactive operations:

corresponding to the user's tentative demands.

By employing the system, the characteristic of the magnetic sensor can be easily evaluated, and efficient development

support s possible.
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Study on Advanced Network Applications (1t Report)
Development of Multimedia Database System with High Speed Network for Sharing Information

UCHIDA Sumio, HIGAKI Kazuo, MURAKAWA Akitoshi and NAKASHIO Takeyuki

‘We have developed a multimedia database system and measured the network performance. The database system consists of

two database servers that deliver still images and video pictures, one streaming video delivery server and some computers that

make database contents. For the high quality video image and sound supply with this system, we measured the network

performance on each combination of two server computers, four hubs and five client computers. We made some kind video
format contents, e.g. MPEG-1, MPEG-2. RM according to the network bandwidth and examined the quality of the image and
the sound. Everyone is able to use these contents with a web browser easily
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FPGA Design for Machine Control Equipment Using HDL(2nd Report)

BABA Yoshihiro. SHIMIZU Yoshinobu, MURAKAWA Akitoshi and NAKASHIO Takeyuki

FPGAs(Field Programmable Gate arrays) are worthy of notice as low cost semi-custom LSI devices for a small quantity

production. Tn FPGAs design. not only schematic design method but also Hardware Description Language method such as

Verilog-HDL or VHDL text-based design method are used.

Using Verilog-HDL design method,we have developed NTSC based RGB Liquid Crystal Display Controller.
Compared with conventional design, CPU power is reduced from 50% to 0%, PCB area is from 160cm’ to 108cm’, transfer

time is from 200ms to 70ms, and development period is from 4 months to | month.

Using FPGAs and Verilog-HDL design method. we can get small, low cost, low power and high performance cquipment

that is strongly protected from reverse engineering analysis.

F—7—F MBS, FPGA, /= F9 27 ibA®H, Verlog-HDL, VHDL
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Study on Performance of Recycled Plastics and Filled Plastics

SHIMOHARA Ichiro, OHASHI Toshihiko , SEKI Morio, FUIIMOTO Muneyuki,
SHINTAKU Taiko. EKI Katsuji and SHIMOZAKI Satoshi

1t was studied on performance of recycled plastics and filled plastics.

(1) Mechanical properties about waste plastics made from the marjin obtained by cutting off carpet of automobile were investigated.

‘The properties of the waste plastics blended with 70% polypropylene (PP) were maintained above 70% to the pure PP.
(2) PP compounds with flame retardance filler for extrusion moulding were developed. The PP compounds containing 60% and 70%

of Mg(OH): or AI(OH): had incombustibility of V-0 grade.

(3) Tensile property, impact strength and melt flow rate on recycled plastics from imitative waste polyethylene bottle also were

investigated. The differrences of properties from virgin PE were very little.
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Application of Rapid Prototyping to Vacuum Casting

RERETILOER
MR, HEEAE
KADO Tadashi,

MURASHIGE Kotaro, YOSHIMURA Kazuhiko and NAKASHITA Kazutoshi

Rapid Prototyping was applied to vacuum casting. The following results were obtained

(1)The flexible mold of silicone rubber on a part of the model is thin.

(2)RP’s model and vacuum casting of fan were tested with a blow testing apparatus. Both of them show a small difference on

their preformance.
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Study for Environmental Amenity(5th report)

Development of Electromagnetic Shielding and Sound Absorbing Material Using Charcoal Board

YOSHINO Nobuyuki. HASEGAWA Koji, NOJI Hideharu and OKAMURA Tsutomu

As is well known, charcoals have various kinds of functional characteristics such as purifies of water in river. deodorization

of smell and functional characteristics of electric conductivity. It's very effective for humans health that charcoals are used in

‘humans life environment. From these points of view. in this study, multi functional material suitable for environmental amenity

of electromagnetic field and sound noise using charcoal board have developed. A shielding effectiveness in value in electrical

field of charcoal was about S0dB through 30MHz to 1GHz. A sound absorbing coefficient value of charcoal board was about

0.6 through 250Hz to 4kHz,
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Study for Environmental Amenity (6th Report)
A Consideration for Floor Impact Sound Reduction Using Asphalt and Its Practical Application

'YOSHINO Nobuyuki, HASEGAWA Koji. NOJI Hideharu and UJIIE Hideki

In this study. for the practical application of the floor impact sound insulation board using asphalt, we have experimented
floor impact sound tests(Tapping machine, Tire)in reverberation room.

The tests of various kinds of asphalt board were caried out by simulating flooring unit of a wooden house and a ferro-
concrete building.

‘The usefulness for reduction of floor impact sound by asphalt board have been experimentally confirmed. and for an asphalt
board, a shield effect property of electric field was added to it.
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A Study on Reutilization of Inorganic Wastes (2nd Report)
Recycling from Concrete Wastes

KURAMOTO Yoshiharu, MARUSHITA Kiyoshi, SHIBA Nobuo, NIIHATA Takashi* and ISHIKAWA Toshiyuki**

In this study, the possibility to reuse waste concrete abolished by demolition of reinforced concrete structure was
investigated from the viewpoint of strength. Compressive strength of recycled aggregate concrete was experimentally
examined in the case of varied types and combination conditions. It was confirmed by the X-ray fluorescence spectrometry
that concrete quality dépended on cement paste or mortar stuck on the surface of recycled aggregate causes. and methods of
removing cement paste or mortar stuck was examined.
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