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Development of Computer Model Generating Technology (3rd Report)
Development of Quick Design Technology by Triangular Patch Model

SAKAMOTO Yasuhiro, SASAKI Kengo, MATSUNAGA Hisanori. ABE Shigeki and NOIJI Hideharu

Last year, We developed Shape Input system for producing computer models from a master model by using Contact 3D
or Non_contact Measuring System, that characteristic is easy to get outlines or free form surface of models. This year, we
tried applied use of this computer model. On the initial stage of Product Development, Speed is more important than
precision. For standing this demand, we propose CAD/CAM/CAE system based on Triangular Patch Model that
expression does not need CAD model.
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CAE for injection molding (1st Report)

Verification of CAE by measurement internal pressure of mold

MATSUNAGA Hisanori. HIGAKI Kazuo and SHIMOHARA Ichiro

We measured internal pressure of injection mold, and verified CAE for injection molding. We accepted high-precision

simulations need verification of Simulation for existent products, and suggest the technique of high-precision simulation.
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Development of production design support system with consideration for assembly and disassembly. (Ist Report)

Development of recyclable parts select support system.

SASAKI Kengo, ABE Shigeki, HATTORI Mitsuro®

To reduce waste, end of life product has to be recycled.

In material recycle case recycled material demands an essential quality level.

This system supports recyclable parts selection, considering various parameters described on spreadsheet software.
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Construction of Fundamental Modules for Computer Graphics and Its Application (4th Report)
Development of a Visualization and Evaluation System for the Impact Resistance of Electrical Machinery and Apparatus

TAO Hiroyuki, HASEGAWA Koji, YOSHINO Nobuyuki and MURAKAWA Akitoshi

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 system for the impact resistance of electrical
machinery and apparatus.

Consequently, the measurement results can be expressed in various ways by interactive operations : corresponding to
the user’s tentative demands.

By employing the system, the impact resistance of electrical machinery and apparatus can be easily evaluated, and
efficient development support is possible.
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Study on Advanced Network Applications (Znd Report)
Development of Efficient Data Management Technology in the Complex Network

UCHIDA Sumio, MURAKAWA Akitoshi, ISHIZU Hideaki, and NAKASHIO Takeyuki

We measured field intensity and data communication speed by conditions such as bit rate, installation site and a number

of terminals, in the network architecture by wireless communication system of the IEEE802.11 conformity. We acquired

basic data of the wireless network construction, based on them. And. we developed the authentication system that could

easily fix the computer in order to strengthen protective role of communications. As an application. we reconverted multi-

media data such as the video database accumulated in a past according to the communication means. Afterwards, we

constructed the system that could share the information added belief and certification function by the wireless.
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PVD Hard Coatings for Light Metals (2nd Report)
Internal stress of ion-plated TiN coatings

KAJIOKA Hideshi

TiN hard coatings on light metals were cracked by srtrong stress of its internal stress.

In the former bulletin of the western hiroshima pref. Industrial research institute (Vol. 42), the auther has reported that

the cracks were seen on the TiN coatings which were directly prepared on the aluminum. These cracks were considered to

be caused by internal compression stress of coatings. The auther developed the holder for measuring internal stress of

coating. Measured intrinsic internal stress of ion-plated coatings increased from -0.2 Gpa (Ti) to -5 Gpa (TiN) with

increasing nitrogen pressure. The consideration was clarified to be right by the experimental result.
F—7—F AL, PVD, 147 b—F 1>, TiN, Al
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Study of Biodegradable Polymers (2nd report)
Study of Characterization and Molding of Poly (L-lactic acid).

OHASHI Toshihiko, SHIMOHARA Ichiro. TAHIRA Kimitaka, SEKI Morio and FUIIMOTO Muneyuki

In general, polymer materials are molded with the molten state at the high-temperature and become products by cooling

and solidification. The fine structures of the crystal of polymers, for instance the size and the defect, are changed variously

by the temperature and pressure. etc.

The properties, eg. strength etc., are influenced by the fine structure of the crystals.

It was studied on the influence of the cooling temperature (mold temperature) which was important for the properties of

poly-L- lactic acid (PLA) in some molding condition.

The following results were founded.

(1) The crystal of PLA have some melting points with correspond to the crystallization temperature.

(2) The cause of this property is not completely clear. But it might be caused by the difference of the generation

mechanism of the crystalline germ.

(3) Therefore, it is founded that the mechanical properties of PLA are various by the cooling condition at the molding.
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Improvement of adhesion of TPO by primer synthesized by graft polymerization

OHASHI Toshihiko, SHIMOHARA Ichiro, TAHIRA Kimitaka, FUIIMOTO Muneyuki, HAZAKA Akio
IKEDA Yoshizumi, OKADA Mitsuhiro, EKI Katsuji, SHIRAISHI Kouhei and SUGIYAMA Kazuo

Polyvinyl chloride (PVC) is pointed out the source of dioxin and an environmental hormone. Therefore, in the recent.
the products, which polyvinyl chloride was used. has cracked unpleasantly. It is necessary to alternate PVC by polyolefin
(TPO) which the mechanical property is similar to PVC. And the improvement of adhesion of TPO was researched.

As the results, polyolefine-acrylate graft copolymers were synthesized and the primers which included these copolymers
as a principal ingredient were developed. The adhesion of TPO was improved by coating of the developed primer.
Especially, when the urethane adhesive was used, the adhesion of polyolefine elastomer prepared by using the developed

primer was excellent more than that prepared by the corona discharge processing.
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Continuous Joining of Fe and Al by Rolling and Electric Discharge Heating
TSUTSUMOTO Takahiro, NITTA Akira and KARIYAMA Nobuyuki

Continuous joining of Aluminum (Al) sheet and Zn coated steel (Fe) sheet were performed by the combination of
rolling with a pair of graphite rolls and electric discharge heating under the air atmosphere. Excellent joining of Al and Fe
was obtained at the roll temperature range of 380 to 400°C. where the peeling strength per was over 40N/mm. The roll
temperature over 420C caused the formation of intermetallic compound of Al and Fe at the interface, and degraded the
peeling strength. Various thickness of Al between 25um and 2mm and various width of sheet between 19 and 45mm
could be joined with this method. Besides applications to structural materials, joined sheet could be applicable to the insert
material for spot welding of Al and Fe sheets.
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Development of Low-energy Consumption and Clean Die-casting System with Use of Powder Lubricant (2nd Report)
The Evaluation of Powder Lubricants with the Extrusion Force of Aluminum Die Castings

FUJIII Toshio, FUYAMA Nobuyuki, KARITYAMA Nobuyuki and TSUCHITORI Isao

In the factory of die casting system, the large amount of water-soluble lubricant is sprayed on the opened hot die.

Therefore the system consumes high-energy and pollutes environments. But the new die-casting system, which is spray a

powder lubricant in the closed die, makes possible not only to improve manufacturing environment but also to produce

high quality parts. The force of extruding a work from die cavity is measured with a load sell installed between an ejector

pin and a ejector plate. Consequently, it has been found when the quantity of spraying powder lubricant GW-23 increased,

the extrusion force decreased. and the extrusion force at spraying powder lubricant 0.5g/shot is the same as using water-

soluble lubricant. Pressure in the die cavity, purging time, and evacuation time has influenced extrusion force because they

change quantity of attracting powder lubricant on a die.
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Study on Micromachining for Developing Micro Sensor (4th Report)

Fabrication of Microstructures for Sensing

NAWACHI Norio and TOIYAMA Kiyokazu

Fabrication technique of microstructures for the purpose of sensing is presented. The microstructure is a silicon

micromachined gyroscope (angular rate sensor). The gyroscope is driven by electromagnetic forces and detects the Coriolis

force by electromotive voltage. Anisotropic etching of silicon has been used in the main fabrication. The etching

characteristic of glass and sputtered conditions of Chromium using the electrode are investigated. As main results, by

means of applying the technique, the microstructure that was equal to the design was obtained.
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Development of Magnesium Alloy Composites by Thixocast Process

FUYAMA Nobuyuki. FUJII Toshio, and TSUCHITORI Isao

In the paper. the fabrication processes of magnesium alloy composites reinforced with aluminum borate whiskers using
thixomolding method were investigated. The pellets were made from chipping the billets that mixed the whisker into a
stirred melting magnesium alloy. In case of pellents that were including whiskers of 5% volume fraction, it is possible to
form by thixomolding method and the whiskers disperse well in the matrix. But it is impossible to mold because viscosity
of molten metal including whiskers of 10% volume fraction is very high. Then, the billets were extruded at 390,
extrusion rate 25, extrusion speed 15mm/min for the purpose of investigating the mechanical properties and interfacial
reactions. The proof strength, elastic modulus and tensile strength at elevated temperature are grown with increasing the
reinforcements. The reaction between the whiskers and Mg was saturated after the reaction layer reached a constant

thickness.
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Study on Intellectualization of Material Processing (5th Report)
Application of Rapid Prototyping to Injection Molding

KADO Tadashi, SHIMOHARA Ichiro, HATA Noriyoshi and MORISHITA Yuki

It is currently noted RP’s application (RP ; Rapid Prototyping). RP is effective to fabricate various molding dies. (1)
Development period is short. (2) 1t is easy to use of making 3D model. The resin molding die made of RP's model is
applied to injection mold. The following results were obtain.

(1) The resin mold die was able to use more than one hundred shots.
(2) It is effective to use of making 3D model.
(3) The resin mold die expands between 0.2 and 0.6 percent, making by using RP's model. It is necessary to use scaling

in order to make a precious model.
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Study of forming for Tailored-Blanks (2nd Report)
Formability of joined Tailored-Blanks by TIG Weld Method

MORISHITA Yuki. HATA Noriyoshi and KAMAYA Akihiko

Formability of joined tailored blanks by TIG weld method are discussed in the study. Specimens of tailored blanks were

prepared various sheets for examining properties of sheet thickness and material. To quantify the formability at blank’s

condition. estimation method used basic sheet metal testing such as tension test. Erichsen test. and stretching. As a result,

welding strength was satisfied, but total elongation was lower than base metal. Provided tailored blanks with plastic

deformation, fractures occur at weak point that expect low material strength. Compared formability of tailored blanks with

formability of one sheet, forming limit in tailored blanks decreased from uniaxial strain to equi-biaxial strain in Forming

Limit Diagram (FLD). Joined tailored blanks by TIG weld method has similar formability to Laser and Mush-seam

welding.
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Development of press forming instruments with control and monitor real load in process

MORISHITA Yuki, HATA Noriyoshi, YAMASHITA Hiroyuki, KADO Tadashi, KAMAYA Akihiko

Commercially sheet forming is one of the most important production technologies. It is necessary for sheet forming to

control blank holder force (BHF), which contributes greatly to dimensional accuracy represented wrinkles, elastic

recovery, and camber. BHF of press machine is controlled by inputting values in the past, and monitoring is not

performed about real load between sheet and dies. In this work, to realize further productivity improvement on sheet

forming, new press forming instruments have developed, which is possible to control and monitor BHF in process.
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Development of Technology to Eliminate Harmful Substances in the Process of Desalination of Sea Water
SHIBA Nobuo, KURAMOTO Yoshiharu, HONDA Masahide and MARUSHITA Kiyoshi

In this study, it was investigated methods to remove organic halogen compounds, which are harmful substances that can
not be sufficiently eliminated by the conventional desalination technology. The titanium dioxide film was prepared for the
sol-gel method. The titanium dioxide film photocatalyst was immersed in solution containing 2, 4-di-chlorophenol and was
illuminated by UV lamp. In this experimentation, it was used the titanium dioxide film photocatalyst which was prepared

on the surface of ceramic honeycomb.
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Study on the Reduction of the Frictional Resistance of Ships (2Znd Report)
On the Reduction of the Frictional Resistance Using Model Ships

HIRATA Toshiaki, SHIBA Nobuo, KURAMOTO Yoshiharu and HONDA Masahide

It is said that one of the effective methods reducing the frictional resistance of ships is injecting micro bubbles into the

boundary layers of their bottoms. So, we examined a few about it. The results were as follows :

We could reduce the frictional resistance of model ships by injecting micro bubbles. When the tripping- bar was added,

the greater reduction in resistance was achieved. When two streaks of air-bubbles were used, the reduction was achieved

over the wide range of the flow speed.
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Formation and analysis of hydriding-dehydriding properties in some composite films

using an in situ system with the functions of thin film formation and analysis. (2nd Report)
Transmission properties of hydrogenated Pd/Mg thin films

HIGUCHI Koichi. KAJIOKA Hideshi, TOI'YAMA Kiyokazu and HONDA Masahide

We have been investigated Pd/Mg films for hydrogen absorbed material. Until now we found that hydrogenated Pd/Mg

films showed the optical transmission. These films can be used for the optical switch or hydrogen sensor. Then, we were

examined about the relations between the hydrogenation properties of the films and the optical transmission properties.

The hydrogenated Pd (10nm)/Mg (200nm) film showed the neutral transparent state, and the transmission was nearly 20%

in the range of 400—800nm wavelengths in atmosphere. The hydrogenated Pd (50nm)/Mg (200nm) film was

dehydrogenated in atmosphere at the condition of 453K and 5 minutes.
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A Study on Reutilization of Inorganic Wastes (3rd Report)
Development and Practicalization of Recycling Technology of Molten Slag from New-type Waste Incineration Plant

HONDA Masahide, KURAMOTO Yoshiharu, SHIBA Nobuo, and WATANABE Hideo

In order to make effective utilization of molten slag resulting from the incineration of general waste, the effect of it on

environment and recycling it were investigated. The leaching tests have revealed that molten slag leached little heavy

meltals.

As for recycling it, the concrete in molten slag aggregate and the zeolite made from such slag through hydrothermal

synthesis were investigated. As a result, the concrete became stronger than the standard concrete. And, the zeolite had as

much cation exchange capacity as the commercial zeolite.
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Study for Environmental Amenity (8th report)
Basic Study for Active Control of Sound Noise in Duct

YOSHINO Nobuyuki, HASEGAWA Koji, NAKASHIO Takeyuki, OTANI Takashi® and NISHIMURA Kiminobu®*

Recently, by advancing of digital data processing technique. there have been developed household electronic equipments
of voiceless sound such as an electric vacuum cleaner. an electric washing machine and an electric refrigerator using both
the active noise and passive noise control method (using basic principle such as interference, absorption, resonance for
sound noise and vibration). In this paper. from these points of view, for understanding of principle and function of active
noise control, a sound noise control in duct has been carried out using active noise control unit. Sound noise sources in
active control unit were used sine wave and strand cutter.

From these experimental results, as the principle and function of active noise control have been able to understood, in
future problems, the control of sound noise and vibration for industrial, medical and scientific facilities using this active
control unit are able to considered in the real sound noise and vibration environment
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Study for Environmental Amenity (9th report)

Development of magnetic sensor unit using GMR sensor

HASEGAWA Koji, BABA Yoshihiro, KAJIOKA Hideshi, YAMANE Hideyuki® and HONDA Shigeo**

Recently, by progressing for a performance enhancement of rare earth magnet, magnetic control systems such as

magnetic levitation, magnetic bearing and magnetic dampers have been developed. In order to carry out the research on

these magnetic controls, supersensitive magnetic sensor are necessary. We have developed the GMR (Giant Magneto

Resistance) sensor of high sensitivity in high magnetic field (1 —2kOe).
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FPGA Design for Machine Control Equipment Using HDL (3rd Report)

BABA Yoshihiro, SHIMIZU Yoshinobu®, ISHIZU Hideaki and NAKASHIO Takeyuki

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

quantity production. In 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

(1) NTSC based RGB liquid crystal display controller

(2) Asyncronous serial data tranceiver with 512 byte buffer memory and block parity function

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

equipment that is strongly protected from reverse engineering analysis.
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Research on Technology of Making to Compound of Plastics (Znd Report)
Study on Performance of Flame Retardance Plastics

SHIMOHARA Ichiro, TAHIRA Kimitaka, OHASHI Toshihiko, EKI Katsuji®

It was studied that the improvement of mechanical properties on polypropylene(PP) compounds containing flame

retardant filler like Mg(OH). and Al{OH)..

Izod impact strength of PP compound with 60wt% Mg(OH). that treated surface with stearic acid was much increased.

Tensile strength and bending strength were increased when PP compounds were made with untreated 61 —65wi%

AI(OH), in the presence of the compatibilizer (methacrylate-propylene block copolymer provided by Kuraray Co., Ltd.).
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Research on Technology of Making to Compound of Plastics (3rd Report)
Study on Performance of Electromagnetic Sielding Plastic

SHIMOHARA Ichiro, YOSHINO Nobuyuki, SAKAI Toshihumi*

In this work, the charactaristic of electro-magnetic sielding of polymer composite with electric conductive fiber or wire
netting were investgated. The shielding effectiveness using carbon-fiber composite has been obtained levels roughly from
50dB to 60dB in frequency band from 30MHz to 1000MHz.

The shielding effectiveness using 2 plys of wire netting has been obtained levels roughly from 80dB to 90dB in
frequency band from 30MHz to 1000MHz.
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Study of Precision Machining (6th Report)
Digitalization and precision machining by EDM about forging die for needle

Yamashita Hiroyuki, Kado Tadashi and Takahashi Hidekazu®

In the study. manufacturing process(measuring, design and machining) was examined in order to automation and
digitalization of traditional, technical skill about forging die for needle. First, 3D shape of forging die was measured by
using non-contact 3D measuring system to establish CAD database of forging die. Next, 3D shape of forging die were
designed on 3D CAD system. It is successfully to establish the design process of new forging die for needle. Last, forging
die for needle (OMO GATA) for which was most small needle were machined by using EDM (electric discharge
machining) with optimum condition which obtained on previous research and electrode which of shape was copied from
master die by forging.
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Study of Precision Machining (7th Report)
Optimization for machining conditions of rodlike micro electrode by WEDG (Wire Electric Discharge Grinding)

Yamashita Hiroyuki, Kado Tadashi and Hirano Masakazu®

Micro hole about a few ten micrometers diameter has required in electric and semiconductor industry. It is difficult to

drill the micro hole because of tool. One of methods which produce micro hole is EDM (electric discharge machining). In

EDM process, Small electrode is necessary to machine the small. WEDG (Wire Electric Discharge Grinding) is the best

method in order to produce the small electrode. However its machining needs long time because of small energy condition

on EDM. In order to eliminate the manufacturing cost and time of micro hole, it is necessary to optimize the conditions of

WEDG. In this study,quality engineering approach was utilized to find the optimum conditions of using WEDG to

produce the rodlike and high aspect micro electrode which was used to produce the small hole with EDM.
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A Study on Reutilization of Inorganic Wastes (4th Report)
Development of Functional Material from Concrete Wastes

KURAMOTO Yoshiharu, MARUSHITA Kiyoshi, SHIBA Nobuo, NITHATA Takashi® and SAITA Hiroyuki**

We studied the strength test of concrete in order to consider effective uses of concrete masses generated as demolition

wastes. We conducted compressive strength tests on various types of recycled aggregate and studied the processing

method to improve the quality of recycled aggregate. In addition, we also studied the possible use of gypsum board scraps

as fine aggregate. By performing hydrothermal treatment on ultra-fine samples of 150um or smaller, which are generated

at the time of crushing. we could synthesize zeolite consisting of mixture of A-type and Z-type.
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Example of Press Simulation

ABE Shigeki, KAMAYA Akihiko, MORISHITA Yuki

In the current state of the stamping, a lot of labors are necessary for correcting the stamping tools on the field. To

reduce the correction part of the stamping mold. the corporations, which use the stamping simulation has increased.

In this report, we evaluated which level the stamping simulation PAM-STAMP can simulate using execution examples.

As a result, PAM-STAMP can simulate poor dimensional accuracy, fracture and wrinkle correctly without spring back.
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