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Characteristics of Bamboo Fiber and Development of its Uses

Yoshimitsu Ikeda'”, Kiyoshi Yamamoto™®,

Yayoi Yoshida'®, Takako Koshiba™?, Kaori Miyamoto™?

Bamboo is attracting attention as an ecological material . We succeeded in obtaining three kinds of material from bamboo: a fiber bunch,

a filament, and a parenchyma cell. All three materials shows good compatibility in composition with some resins. Reduced fiber length
occurs in composition with thermoplastic resin, but with unsaturated polyester resin, reduced fiber length does not occur. Therefore it is

thought that performance of bamboo fiber is sufficiently demonstrated.

F—0— R VHRME, FeMiE, FRP, SSMBERZIR, REaFnAR Y =27 RE, R Y HLEBEE, 7 A7 M
Keywords : Bamboo fiber, parenchymacell , Fiber reinforced plastics, Ultraviolet rays shield effect , unsaturated polyester resin, Poly lactic

acid resin, Aspect ratio
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Preparation of Bicomponent Fibers for Achieving Zero-emissions in Weight-reducing
Treatments

Kiyoshi Yamamoto*,

Shigeru Fujita*

, 2008 -

Synthetic fibers consisting of polyester and block copolymer were prepared to achieve zero emissions in weight-reducing

treatment of polyester fabrics. Since styrene-ethylene/propylene-styrene block copolymer is soluble in d-limonene, which is used

for recycling of polystyrene foam, a high-flow type of the block copolymer was used as a removable component in the fibers.

Melt spinning of polymer blend fibers consisting of polyester and the block copolymer was not viable at an appropriate volume
ratio of the two polymers due to the lack of spinnability, while high-speed melt spinning of bicomponent fibers consisting of the
same components was achievable. Birefringence and density of the polyester component in the bicomponent fibers increased with

increasing take-up velocity, and shrinkage of the fibers drastically decreased at atake-up velocity of 5 km/min.

F—I—F:EEMNT, VEXRY, TavZR) ~v—, HEEBHE, &%
Keywords : Weight-reducing treatment, Limonene, Block copolymer, Bicomponent fibers, High-speed melt spinning
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Development of Force Sensor Achieving Direct Manipulation Pin Display
Shigenobu Shimada'™, Masami Shinohara®, Yutaka Shimizu™®, Makoto Shimojo™®

A basic device combining atactile display function and a touch position/force direction sensing function is proposed. The first
trial device consists of two major components, a tactile graphic display and a 6-axis force/torque sensor. The proposed device is
substituted for the mouse functions of clicking and scrolling, and it provides fundamental GUI operations. From the knowledge
acquired from the first trial devicewe developed new tactile input/output device which focused on enlargement of tactile
presentation area, improvement in position detection accuracy, and improvement in ease of movement. In this paper, we explain
the structure of the device, and development of a 3-axis force sensor. Since the new position detection principle accompanies the

change of the device mechanism, we also illustrate the position detection method.

F—D— R VT4 AT VA, BEHE, RtV vrowir AT ==X
Keywords : Pin Display, Estimation of Finger locus, Force Sensor, Man-Machine Interface
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An Approach for Improving Security of Embedded Systems

Yasuharu lrizuki*,

Mamoru Ohara*,

Kazumi Sakamaki*

Embedded systems are indispensable existence for home electronics and all industrial equipment appliances. Recently,
rapidly growing numbers of embedded systems are connected to the networks. Thus we must to consider the security of such
networked embedded systems. We assume the embedded system is constructed with an FPGA (Field Programmable Gate Array),
which is a rewritable integrated circuit chip. We propose effective techniques for the improvement of security and safety,
based on study results of an embedded system that uses an existing FPGA. Based on existing study results for improved
embedded system security, it was thought that two aspects were required: improved information privacy, and prevention of
system malfunctioning Techniques were examined for preventing system malfunction and improved information secrecy. We set
four problems, and did devel opment produced a demonstration machine for trial purposes.

F—T— K MIAB VAT A, EX =2V 7 (,FPGA,JTAG, N U H Y AXx T AN, w/LF CPU VAT A
Keywords : Embedded systems, Security, FPGA, JTAG, Boundary-Scan Test, Multi-CPU system
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X-ray Inspection of Foreign Bodies in Foods

Norihiro Ohira’™?,
Kunio Kamimuura'?,

Zhou Hongjun'™?,
Hideaki Shlmlzu*z),

Kazumi Sakamaki™?
Hideo Saiki"?

X-ray inspection system of foreign bodies in foods has become is necessary for our society in recent years, with the
expectation that they could inspect not only metals but also other bodies like glass, rubber, nylon, etc. Calculation algorithms for
X-ray inspection of foreign bodies in foods have been reported. In food inspection systems, it is important that inspection is high

precision, with high speed that is as fast as conveyor belts.

Using Statistical methods, we construct a higher precision method than usual methods. We focused on Kittler’s minimum error
thresholding. In the usua Kittler's method, order n-squared calculations are required for distributed calculation, so it is not
suitable for high speed food inspection. We find that using approximations of variances in Kittler’'s method is not too critical for
practical use. Using it, we be come able to inspect for foreign bodies that were not able to be inspected for so far.
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Development of aVOC Sensing Module for Separated Adsorption Machines
Yuji Takeda' ¥, Kiyoshi Morikawa ?, Fumio Sakaguchi'®, Yoshikazu Takano?, Toshihiko Sato?

A sensing module of Volatile Organic Compounds (VOC) for separated adsorption machines has been developed.
Conventionally, VOC purifying machines are very expensive because the adsorption process and detaching process are unified.
So, factories using low cost VOC cannot introduce these machines, and VOC gas is released which pollutes our environment.
Thus, we have proposed a separated VOC recovery system. In this system, the two processes are separated, and the detaching
process is performed by other equipment. This reduces costs of factories, because they have the option of installing only
adsorption machines. However, the capture capabilities of the adsorption machines must be monitored in order to minimize
exchange times of the captured materials. Thus, we developed a VOC sensing module for our proposed system. As a result, the
sensing module can detect the capture capabilities in the adsorption machine, and the foundations of this recovery system have

been constructed.

X—T— R BV TRV 2=, SEFIGEEE, BT AT A, REEAERLEY
Keywords : Sensing module, Separated capture machine, Recovery system, Volatile Organic Compounds
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Formation of Ca-P-O Coating on Titanium Subgtrate
by High Energy lon Irradiation and Sputter Depostion.
Shohe Taniguchi™®, Masayuki Sekiguchi™®, Yasuhito Kinjo ™, Noriyuki Miyazaki™, Elito Kazawva?

CaP-O coating was formed on pure Ti subgtrates by sputter deposition. After coating the subgtrates wereirradiated with Slicon ions using ahigh
energy (3MeV) ion acoderator. The characterization of coated subgrates was examined by a soratch tester, scanning dectron microscopy (SEM),
X-ray photodectron pectrasoopy (XPS) and transmisson dectron microscopy (TEM). Competibility of substrateswith bone tissue was examined
usng the mouse ogteoblegt cdl line MC3T3-E1L. The reaults of the andyses (SEM, XPS and TEM) indicated thet the microdructure of sputter
deposition coating isamorphous of Ca, P, O and metds On the ather hand, neno-partideswereformed in theion-irradiated coating on Ti subdrates
It was found thet the scratch strength of coating was increased by ion irradiation. The results of MC3T3-EL cdl growth suggested that
biocompatihility can be maintained after coating by putter depogition and ionirradiation. One sde of the subgrate was trested with coating and ion
irradiation, and thiswasimplanted intorat tibia Two and three weeks after implantation, larger new bone formation on the trested Sde weas obsarved
compared with that on the untrested Sde. Theresuitsindicated that trestment by high energy ion irradiation after Ca-P-O coating is superior for early

boneformation onTi subdtrate

F—0— R A4, VBN Y La—T T, AR
Keywords  lorHrrediation, Ca-P-O coating, Biocompatibility
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Development of Irradiation Drive device for Ultraviolet Ray LED
Yoshiaki Haramoto* Takeshi Kobayashi*, Mihoko Igarashi*, |shiduka.masanori*

Ultraviolet ray LEDs of short wavelength have been developed, and recently also sold, though blue LEDs had been sold
before. Therefore, their application to various industries such as a medical treatment, biotechnology, clean air, and resin stiffening
is expected, and there are growing needs to make devices for trial purposes using ultraviolet rays LED and to evaluate their
performance. Thus we aimed to examine the characteristics, longevity, drive system etc. for marketed ultraviolet ray LEDs, and
to make a drive circuit for basic research and evaluation for trial purposes that aids commerciaization. Then,we report on our
research which benefits research and products which apply ultraviolet ray LEDs.

SHRLED, @A, /007 Vb
Ultraviolet ray LED, Drive method, Nanoimprint
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Development of a Far-Infrared Spectral Irradiance Measurement Method
Toshiharu Nakagjima*, Tetsuo Yamamoto*, Toshihide Iwanaga*, Hirotaka Nakamura*
We investigated development of a method measure far-infrared spectral irradiance. The experimental system combined and

built a Fourier transform infrared spectrometer (FTIR) and integrating sphere coated with gold. We removed the influence of

normal temperature radiation from the output (the blackbody furnace and far-infrared heater) of FTIR, and corrected it. Then we
sought the spectral irradiance of the blackbody furnace, to correct the experimental system. We found the spectral irradiance (the
actual measurement) of the far-infrared heater from the spectral irradiance of the blackbody furnace, and the output of corrected

FTIR. We found the spectral irradiance (the theoretical value) of the far-infrared heater from the arithmetic expression of

illumination by direct light. We did comparative examination of the actual measurement and the theoretica vaue. If the distance

was within 10 to 25cm at 2 to 15 microns in the wavel ength range using the experimental system, we found it possible to measure
spectral irradiance for the far-infrared heater with comparatively small exothermic capacity.

F—T— R ERSS, SOEBUOIREE, SR, B, FTIR

2008 -

Keywords : Far-infrared, Spectral infrared irradiance, Spectral emissivity, Blackbody, Fourier transform infrared spectrometer,
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Development of a Relative Spectral Responsivity Measurement M ethod
Hirotaka Nakamura*, Toshihide Iwanaga*, Tetsuo Yamamoto*, Toshiharu Nakajima*

The development and use of light emitting diodes (LEDSs) in illumination have been increasing due to the recent devel opment

of solid state lighting, and consequently photometric characterization measurement requests — for example: illuminance,

luminous intensity distribution, and total luminous flux — of LED lighting have also increased. For the photometric

characterization measurement of light sources such as LEDs, fluorescent lamps, and incandescent lamps, it is important to

precisely measure spectral responsivity and to maintain a spectral responsivity measurement system. The spectral responsivity of
a photodetector (its sensitivity at each wavelength) is an important characteristic, essential in the accurate measurement of the
emission spectrum of light sources.Spectral responsivity measurement techniques are equally useful in photodetector assessment
and in the evaluation of newly fabricated photodetectors. We propose a relative spectral responsivity measurement method for the
spectral range from 1150 nm to 2500 nm. In this study we report on the evaluation results of photodetectors, a correction method

of the spectral responsivity by reflectance on the photodetector surface, and a relative spectral responsivity measurement using an

optical power meter or radiometer.

F—O— K ODENEE, Tk, EEDER
Keywords : Spectral responsivity, Photodetector, Standard detector
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Resistance Against Wood Rotting Fungi and Mold by the Extractives from Foreign-made
Exterior Wood

Takahiko lida*, Kensuke Kawarada*, Rumi Konuma*, |wao Miyazaki*

To increase the durability of solid wood, Sugi and Buna specimens were impregnated with secondary metabolite from Ipe which retains
high durability. Wood specimens impregnated with extractives were examined by accelerated fungal tests using wood decaying fungi and
mold.After exposure to fungal attack with wood decaying fungi such as Fomitopsis palustris, Sugi specimens exhibited less than 3% mass
loss. Extractives retention after weathering treatment of Sugi and Buna specimens were 82.9% and 53.6% respectively. Moreover, both
specimens demonstrated bulk coefficients which predicts the permeation of extractives into cell walls. These results indicated that the
extractives of Ipe have high compatibility for wood cell walls, and durability against wood decaying fungi. Additionally, ather accelerated
fungal test using mold was employed to evaluate the surface contamination resistance of solid wood specimens impregnated with
extractives. Observation of the specimen’s surfaces by microscope proved that the specimens have high resistance performance against
mold such as Aspergillus niger.

F—D— R A, TN, HHIHAGY, SRR, R REH
Keywords : Ipe, Durability, Extractives, Bulk coefficient, Wood preservatives
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Improvement of the Characteristics of Au/Pt Thermocouples

Masashi Sasaki™V

Masahiko Gotoh™?

Thermocouples are widely used in many industrial fields. Platinum rhodium alloy thermocouples have been used as standard

thermocouples for many years. However these drift significantly, due to selective oxidation of the rhodium component in a high

temperature environment. Among currently available thermocouples, although Au/Pt thermocouples are most accurate in terms of

repeatability and stability, fragility of their stress relieving coil sometimes limits the fields in which they can be usefully applied.

In this study, the improvement of ruggedness of Au/Pt thermocouple was attempted by eliminating the stress relieving coil.

Stahility of the improved Au/Pt thermocouple was achieved to within 20mK at silver fixed point after 600 hours exposure to high

temperatures up to 960 °C. Its immersion profile is improved to within 12mK over 100mm measured in a silver fixed point cell.

This profile is as good as that of a conventional Au/Pt thermocouple with stress relieving coil and is far better than that of a

platinum rhodium alloy thermocouple.
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