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Development of Minus Ion Generator Using Piezoelectric Transformer

—n KW,
FUTAKUTI Tomoaki,

#ﬁﬁ Tﬁl

SUGIMORI Hiroshii,

S HE—
SAKAI Yuichi

LE 7=,
YAMADA Hideko,

; Abstract
Recently, minus ions in the air have attracted the attention because of their physiological effect for the mental stress. It is
thought that alpha waves are activated in a rain to relieve the tension when minus ions increase. The consumer electric
equipments with minus ion generators such as hair dryer and air conditioner have been developed and sold extensively.
There are three methods to generate the minus ions in the air. One of them is the corona discharging method, which
generates the high concentration of minus ions (2,000,000/cc), and the size of particle is about 1nm. Another is the water
spray method (water fall, Leonard effect), which generates the concentration of 200,000/cc and the size of particle is about 3nm.

The last of them is the radioactivity method, which generates the low concentration of minus ions (2,000/cc).
In this study, we examined the position of needle of an electric discharge portion and the voltage impressed to needle. We

also examined the voltage impressed to a piezoelectric transformer.

The developed minus ion generator using the

piezoelectric transformer performed by a 9 \ battery and generated the high concentration of minus ions.
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Fig.3. Measuring method of the concentration of minus ions.
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input voltage amplitude.
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transformer.
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I. EHHEZAVHTAREHHORE

Examination of the Exhaust Gas Absorption Material Used Organic Material

W RESL BE X B JE— FR FEE RE WE
SAKAI Yasuhiro SANAE Norimitsu TAKAMATSU Shuichi TERASAWA Takashi TANINO Katsumi

Abstract

We examined the possibility of the application to the car exhaust catalyst carrier of the carbonic material. As a result, it was
found that cellulose and the phenol resin was the suitable raw material for the carbonic material. It was also clearly that the
carbonic materials were endured equal to or more than ca. 800°C under the oxygen-less atmosphere and ca. 400°C under the
atmosphere. Based on these results, we obtained the carbon honeycomb formation article by using a phenol resin and paper

for raw materials.
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Study of Direct Methanol Fuel Cells Using Polymer Electrolyte

R BT AR HE B0 TEEA
INAZAWA Naoko ISHIMI Masami SEKIGUCI Noriaki
g FEE BE TE H5E B2
KADOSAKI Masahiro TANINO Katsumi MASUGATA Katsumi

Abstract

Fuel cells can utilize fuel containing hydrogen, including methanol, ethanol, natural gas, and even gasoline or diesel fuel.

Fuels containing hydrogen generally require a "fuel reformer" that extracts the hydrogen.

Direct methanol fuel cells (DMFC) are relatively a new member of the fuel cell family. The anode catalyst itself draws the

hydrogen from the liquid methanol, eliminating the need for a "fuel reformer”.

The DMFC offers promising technology for the application in portable systems as well as in vehicles and for the energy

supply at home.

In this study , our purpose is to assemble the fuel cell system using proton exchange membrane(PEM) and to

clarify the characteristic of the fuel cell using hydrogen and methanol.
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Development of DNA chip for the diagnosis of the constitution with the cause to the gene(Il)

AR & wEH Kig BE i YR BHIH
MIZUHARA Takashi USUI Youhei YONESHIMA Katsuhiro TERASAWA Takashi MAKIMURA Megumi
fmiG FEE R ER $98 Br Bl #x PI E AF =mo

KADOSAKI Masahiro FUJIKI Satoshi TSURITANI Hiroyuki YOKOYAMA Yoshiyuki NAKAGAWA Akira TANINO Katsumi

Abstract
Recently, the effective utilization of the gene information is examined, because the analysis of the human gene sequence
data ended. In addition, the tendency of the pathopoiesis of adult disease (obesity and diabetes mellitus, etc. ) which depends
on the gene is clarifying. In this study, we will develop the DNA-chip which measures the existence of the hybridization using
complementary gene probe, and apply the alternating current electrochemical method o the DNA chip. Consequently,
following results were obtained.
1. The DNA immobilization on gold electrode was confirmed by the observation of the surface hydrophilicity and
the analysis of ESCA measurement.
2. The analysis technique of the altemnating current electrochemical measurement was established by the
examination of various equivalent circuits, and was applied to the DNA chip measurement.

3. The immobilization of the probe DNA and the hybridization with the target DNA were respectively detected by

the alternating current electrochemical method.
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V. MEMS#ICAL-ERERELYORRE

Development of Highly Precise Temperature Sensor by Platinum Thin Film
using Micro-machining Technology

AFF fidE HiE B = B
IMAMURA Tetsuji NABESAWA Hirofumi TWATSUBO Satoshi
AE B BEOR AR FHx B
OBATA Tsutomu FUIJIKI Satoshi TAMBO Toyokazu

Abstract
We have studied to establish the forming technology of platinum thin film on Si substrates that show the bulk TCR. In the

present study, we fabricated diaphragm-type temperature sensors by using silicon micro machining technology. The platinum

thin film was deposited on MgO/ALO4/SiO> multi-layer in an Ar pressure of 5 mTorr at a substrate temperature of 800°C by

radio frequency (RF) magnetron sputtering. Then the film was annealed at 600°C for 3 hours in Nz atmosphere. Both of the

as-sputtered and annealed films were observed by scanning électron microscopy (SEM) and X-ray diffraction (XRD), and then

they were measured about the property of electrical resistance. By SEM observation of the films, smooth surface and regular

grain structure were seen. Furthermore, strong (111) orientation normal to the surface was found by XRD analysis. The TCR

value of annealed film was 3784 ppm/°C which equals to that of as-sputtered one. It was found that the film was chemically

stable. Diaphragm-type sensor chips were formed using the above sputtered platinum thin films and the thermal response

speed was measured using a specific holder in an oil bath unit.
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Fig.1. Schematic illustration of the sensor chip.
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Table.1. Characteristics of materials for sensor chip.
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Table.2. Sputtering conditions of MgO.
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Fig.4. XRD pattern of MgO film.
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Fig.8. SEM image of Pt thin film on MgO buffer layer.
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Fig.9. XRD pattern of Pt thin film after annealing.
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Development on shape evaluation method for beverage can manufactured by press forming
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Abstract

An automated inspection system of pressed form for aluminum beverage cans, was developed. In order to measure three
dimensional shape of an aluminum can without contact, a computing system was developed to evaluate directions of normal to the can
surface. Photometric stereo methed using three images of the object under different illuminations was employed to make this system.
High precision measurement was realized with this system when the specimen has a Lambertian surface and a intemeflection free
shape. But we found that the metallic luster of the object decreased the accuracy of the evaluation value.
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Development of a small type four-stroke engine
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Abstract

Recently, four-stroke engine with clean exhaust has been expected to substitute two-stroke engine for globally increasing

environmental concems. We developed a new four-stroke engine with compact and high power. At first, we scaled down a

commercial engine and verify the engine performance by changing the bore stroke ratio, the burning timing, and the diameter

of the intake port. Reflecting the scaled down engine performance, we designed a new engine with cylinder volume of 20cc,

square cylinder, compact burning room, large valve, pressure ratio of 8, and high speed valve timing. Consequently, following

results were obtained. (1) There may exist some limits in shortening piston stroke for compactness of the engine. (2) Ignition

timing and diameter of intake port are important factors for high power engine. (3) Appropriate over rap value of valves is

needed to blow much mixture in the combustion chamber.
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Study on Improvement of Snow-Sliding Mechanisms
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Abstract

Falling snow blocks from road signboards and beams of bridge cause some accidents in snowy region. The useful
properties of TiO are super-hydrophilicity and self-cleaning. The snow-sliding performance of a board with a sputtered TiO.
film was better than that of fluorine coated board for the wet snow (temperature: over -3 °C). The snow-sliding board with a
sputtered TiO; film works well for an accumulation of snow in Hokuriku region.

In previous work, we developed the snow-sliding board with a TiO; film on aluminum boards to prevent growing the snow
lump. In this work, we deposited TiO; films on a few kinds of painted aluminum boards and a stainless steel board for the
improvement of weather resistance, bending workability and productivity. A stainless steel board was superior on outward
appearance and adhesive property. Furthermore, we attempted to solve snow-sliding mechanism on a sputtered TiO; film by

using of imitative snow.
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