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- (1) Study on Machining of Difficult-to-cut Materials -

Industrial Technology Development Group
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Abstract

Recently, lightweight materials such as Carbon fiber reinforced plastic (CFRP) or titanium alloy are widely used as structural
materials in airplane and automobile for the purpose of mass reduction. Although these materials have characteristics of
lightweight and high strength, they are regarded as difficult-to-cut materials. In particular the cutting of CFRP, tool life is not
only short, but there is a problem that de-lamination and burrs. In this study, we experimented drilling of CFRP by using a
cutting tool which is commercially available as a composite material processing, and evaluated the performance of these
cutting tool. We also examined suppressing processing method burrs, it was confirmed that the back-up material is effective.

[ Key words: CFRP, difficult-to-cut material, composite material, drilling, de-lamination burr ]
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Abstract

Carbon fiber reinforced plastic (CFRP) has been used in state-of-the-art aircraft due to its excellent
properties, it is being used for mass production and automotive products in the future. Hollow structure
represented by a pipe is one of the very important parts as elements that make up the product. In this
study, we performed a strength evaluation by three-point bending test for CFRP pipe.
[ Keywords: CFRP, composite material, prepreg, pipe, three point bending]
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Abstract

Tokyo international aviation service space industry exhibition and the matching business with the major manufacture in Kinki
and Chubu region were active as a base in Tohoku aerospace industry forum, TAIF, meeting main business of the enforcement
in this fiscal year. The purpose of the industrial accumulation is value-added accumulation and is realized by forming it being
possible for all processes that production requires in a level namely a supply chain. Because many kinds were small amount as
for the plane parts, wide area cooperation was required, and it was effective that even this meaning did TAIF with a base. These
activities got the support of the MITI Tohoku bureau.
[Keywords: Aerospace, TAIF, exhibition, supply chain, value chain]
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Abstract

5 years from fiscal 2008, project of the Ministry of Agriculture, Forestry and Fisheries (Akita soft cellulose utilization
model area), bio-ethanol production demonstration plant which used as materials the straw generated in the rice crop of
Ogata-mura was built, and manufacturing demonstration was performed. In relation to this, to achieve local consumption of
bio-ethanol, a dual fuel engine generator, which can be used ethanol with light oil, is developed to make modifications to diesel
generator commercially available. It was confirmed that the supplied ethanol up to about 20% in terms of light oil, and can be
operated without problems. However it turned out that the whole quantity of the supplied ethanol cannot burn and generate
heat, but remain in the heating value of approximately half.

[Keywords: Bio-ethanol, Local production for local consumption, Dual fuel engine, Power generation]
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Industrialization of Environmental symbiosis energy
~Development of effective use technology for unused energy resources~
Advanced Processing Technology Group Shigeaki SUGIYAMA, Yasushi Sugawara, Kazuyuki ISE,
Hatsumi MURATA, Nasaya SATO
Akita University Tomoyoshi SYOJI, Kiyoshi FUDA
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Abstract

The phase and thermoelectric properties of the compacts by spark plasma sintering using starting powder mixtures of TiO,
and TiC were investigated. The dimensionless figure of merit, ZT, was showed maximum value at 5 mol % of TiC to TiO,.
By using this material, thermoelectric power generator module was assembled and investigated.
[Keywords : Thermoelectric material, Dimensionless figure of merit, Thermoelectric power generation module]
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Industrialization of Environmental symbiosis energy
~Small hydropower generation technology development for practical application~
Industrial Material Group Makoto INOUE
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Abstract

The spiral water wheel are expected as one of the small hydropower generation methods. The spiral waterwheel has high
potential, because power generation is possible in the condition of the low flow quantity and low head. The numerical analysis
and generation experiment of the spiral waterwheel of the 0.26m size were carried out. In general, the spiral screw
cross-section was a vertical type. In this study, the spiral screw cross-section was improved by making an arc shape type. As a
result, power generation efficiency of the spiral screw cross-section with the arc type increased approximately 40% in
compared with that of the vertical type.

[ Key words: small or micro hydropower generation, spiral waterwheel, cross-section, screw, agricultural water channel ]
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Project of Creating Green Electronics Industries

- Invention and Applied Development of High-functional Thin Film Materials -
Nano Device Group Kazuhiko SHINTAKU

Pz

WA EMERERGG DBAR A2 B LT, X T2 v MEIZ L B L2 FeCo EDVERLAZ AT~ 77, BB DIIFIZ L D
PAROBALHIEZ Bf LT, #FE/ o ¥ 5o vy VRO 21T - 72,

[F—U—F : IR EMRER . L2,FeCo, A, Mtho v X 3 v Ll

Abstract
L2,FeCo films were prepared for developing a next-generation high-performance magnet by using an epitaxial method.
Ferroelectric/magnetic epitaxial films for controlling magnetization by magnetostriction were developed.

[ Key words: high-performance magnet, L2,FeCo, Ferroelectric/magnetic epitaxial films ]
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Project of Creating Green Electronics Industries
- Development of Nano Device -

Nano Device Group Kiyoshi YAMAKAWA
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Abstract

An alternating current electromagnet was developed for a magnetic force microscope (MFM) which has extremely high
resolution on the order of nanometer. Optimization of the electromagnet design was performed by using 3D finite element
method (FEM) calculation. The electromagnet was fabricated and tested, which exhibited magnetic field as high as 5.2 kOe for
an input current of 100 Hz, 12 A.

[ Key words: electromagnet, magnetic field, magnetic force microscope, frequency modulation, eddy current]
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Project of Creating Green Electronics Industries

- Development of Sensor and Energy Device -
Nano Device Group Takahiro KUROSAWA
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Abstract

Wireless power transfer system with battery charger for small electric devices is developed. The DC-DC transfer efficiency
of this system was 65 % with the transfer power of 5W. Full charge time of the Li-ion battery (capacity 400 mAh) was 1 hour 8
minutes. Spatial resolution of the electric field measurement system based on the modulated scattering technique with
semiconductor as the optically modulated scatterer was examined. From the comparison between the measured field and
calculated field, spatial resolution depends on the diameter of the illuminated light. The minimum resolution was 2 mm.

[ Key words: wireless power transfer, Li-ion battery, electric field measurement, modulated scattering, EMC ]
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Project of Creating Green Electronics Industries
- Development of Measurement System -

Nano Device Group Yuji KONDO, Kiyoshi YAMAKAWA
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Abstract

A high precision and compact Schwarzschild objective was developed for realization of microscopic magneto-optical Kerr
effect magnetometry which has high spatial resolution. The objective was aligned so that achieved the wave error below 18 nm
(rms) by measurement of a wave front aberration. The focused beam size was found to be about 2 um by knife-edge method.
[ Key words: microscopic magneto-optical Kerr effect magnetomery, Schwarzschild objective, magnetic device ]
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Abstract

We developed a large size panel for the snowfall place mega solar system. We carried out stress analysis simulation and
confirmed that the present panel and strength with more than of same class were secured. And we also carried out the reliability
examinations such as damage from salt breeze measures examination or the weatherproof examination, and a good result was
provided.

[ Key words: Photovoltaic power generation , solar panel, Snowfall place, stress analysis simulation]
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- Energy Management and Power Device -
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Abstract

For reducing energy consumption, Electrical Power Demand monitoring system was developed to check current demand
and margin of alarm threshold. This system is consisted of a server, PC and PHS. The server has 6 functions; a collector of
data, a comparator of power threshold, a sender of alarm mail, a messenger of alarm for PHS, a drawer of plots for a web page
and an interface of staged data. All staff of AITC can check a current demand and alarms using PC or PHS. These solutions are
contributing to reduce peak of energy consumption.

[ Key words: Energy Saving, Energy Management, Electrical Power Demand ]
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Project of Creating Green Electronics Industries
-Research on Wireless Communications Control Technology-
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Abstract

The Requirements of Electric power and Environmental measurements are increasing, and measurements data (as
BIG DATA) are collected to Internet Cloud. These BIG DATA are analyzed variously on the Internet, and analysis
results are used for Energy Saving and Safety of our Life.

We researched Next Generation Wireless M2M Technology for these measurements and developed “Easy to Use
and Easy First Time Configuration(Plug and Play)” Sensor Node System which uses WiFi ,ZigBee and IEEE1888
technologies.

In order to accelerate use of loT(Internet of Things), we developed IEEE1888 Gateway unit for fitting the legacy
existing sensor node to IEEE1888 network and researched about the utilization of new WiFi modules for the ease of
low cost and provisioning.

[ Key words: WiFi, ZigBee, Electric power and Environmental measurement, M2M, IEEE1888,10T]
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Abstract

In order to know if a cancer has spread to other parts of the body, sentinel lymph node biopsy is widely performed.
Therefore, safe, simple, and accurate method for sentinel lymph node identification is required. It is suggested as the
identification method to detect magnetic field of magnetic fluid injected into the body and accumulated in sentinel lymph nodes.
Because sentinel lymph nodes contain only small amounts of the magnetic fluid, a highly sensitive magnetic detector is
required. In this study, a prototype of a scanner for detecting magnetic fluid was built and evaluated.
[ Key words: magnetic scanner, magnetic fluid, cancer, sentinel lymph node ]
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- Development of medical equipment by Medical-Engineering collaboration -
Advanced Processing Technology Group

Ryuta NAKAMURA, Masami KAGAYA, Hiroshi IKEDA, Yasuhiro SATO, Yoichi AKAGAMI
P
SRR RS, DAOINEBOFEZ TS AR CH S, Box X, ERIEEAMEEINT (ER
BLEREAR) LRI D mEEER L 1 LA — ¥ —OWRIC G 2 THRET 28I 222 L T 5. RETE WD 2
& THUADOTRIZ B0 & ik A DR b & ZE AR FE AN ATREIC 72 D, 8 A DRI EIBIR D FEERIZ AT T
RELFHET D Z ENHIFFTE 5.
[(F—U— R BA, JURHUADUG. FERFEEAEHREIN, Sk @]

Abstract

Immunohistochemical staining method is necessary technology in order to detect the presence or absence of
micrometastasis. We have proposed the u L-order droplet stirring technology under a high voltage electric field,
so called electric field noncontact stirring technology (E.N.S.). It became possible that shorten processing time of
many types of antibodies. We have expected the introduction of this technology, a significant step towards of the
realization of individualized treatment of cancer.
[ Key words: cancer, antibody-antigen reaction, electric field noncontact stirring technology, immunohistochemical staining ]
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Development of a next-generation hard material with ubiquitous composition [2]
Shigeaki SUGIYAMA, Yasushi SUGAWARA, Hatsumi MURATA
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Rinna HASHIMOTO, Akihiro NINO, Hitoshi TAIMATSU
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Abstract

To obtain metal-free TiC-SiC based ceramics with high fracture toughness, TiC-SiC ceramics were prepared by the
reactive resistance-heated hot pressing of (1-y)TiC-ySiC-xTiSi,(x = 0.03, 0.05, 0.1, 0.15, y = 0.3, 0.5, 0.7) powder
mixtures. Sintered bodies were characterized for microstructure and mechanical properties. A ceramic at an x value of
0.05 and an y value of 0.5 showed the good mechanical properties of Young’s modulus 435 GPa, Vickers hardness 20.3
GPa and fracture toughness 6.7 MPa+-m'?,

[Key words: Reactive hot pressing, Titanium carbide, Silicon Carbide, Titanium Silicon Carbide, Mechanical

properties]
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Development of the advanced polishing technology for next-generation

semiconductor substrates using controlled slurry under AC electric field
Advanced Processing Technology Group

Takayuki KUSUMI, Ryuta NAKAMURA, Yoichi AKAGAMI,
Hiroshi IKEDA, Yasuhiro SATO
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LED HEAMR 72 EIZHWHID 6 4 VT HEERY 7 7 4 7 EERD 2 2 MERA X 5 72912, B HORL T 2
Wiz SH LR T » 78l & BRI CMP £l 2 B U 7 WS LEE L T AT OBRRE 21T o 7o, £ Dk
B TEX XU VR AR R AR LI E £, T v 7 TRRICST 32%, CMP LRRIZ T 62% D REfH]
e T X D BATBAFR IS LTz,

[F¥—U—F: T2, CMP, WL —, Bk, ZZHER]

Abstract

In order to reduce the cost of 6-inch single-crystal sapphire substrate used for LED devices, we have been developed
novel lapping and CMP methods, using controlled slurry fluid under AC electric field. As a result, while maintaining
the epitaxial growth substrate capable quality, we have succeeded in the development of technology to shorten the
lapping process time of 32% and the CMP process time of 62%.

[Key words: Lapping, CMP, Removal rate, Abrasives, AC electric filed]
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Development of multi-axial technologies for high speed and highly precise

actuator (Effect on vertical straightness for XY stage)
Nano-Mechanical Control Group

Shigeki MORI, Akira SAKURADA, Ryo ARAKAWA
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Abstract

A stacked piezoelectric element has characteristics which were suitable for highly precise positioning with high speed.
We applied the stacked piezoelectric elements to scanning microcopies for an XY stage. The tracking actuator called the
Nano-Motion Actuator (NMA) that was consisted of a displacement amplitude mechanism and a stacked piezoelectric
element. We propose a new XY plane positioning actuator called Nano-Motion Stage (NMS) that was composed of one
pair of NMA, positioning stage, parallel link, directional spring and so on. And, the control performance and the plane
positioning accuracy were verified. As a result of the experiment, the gain crossover frequency of 1.0 kHz could be
reached, high-speed and highly precise positioning in same XY plane could be realized.

[Key words : Stacked piezoelectric element, Actuator, XY Stage, Precise positioning, Multi-axial technology, Scanning

microscopy, High response]
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Fig.1 Structure of Nano-Motion Stage (NMS-S100)
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Fig.4 10nm step response of NMS for X-axis direction  Fig.5 10nm step response of NMS for Y-axis direction
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Fig.6 Lissajous circle of 10nm diameter for planar motion
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Development of Basic Technology for Semiconductor Spin-Devices [3]
Spin-Application Devices Group
Toshio SUZUKI, Toshiaki KEITOKU, Takanori KI'YA, Tetsunori KODA
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Abstract

The research and development of basic technology for semiconductor spin-devices has been carried out in the 3rd
year of the five years project. In this annual, an epitaxial growth of MgO has been successfully achieved for the first
time on the Si(001) with the clean surface prepared by the purification method developed in the last annual. Aiming at
the application of an Y3Fes05, (YIG) thin film to spin-devices, preparations and magnetoresistance effect of the film
were investigated.

[Key words: Spintronics, Spin injection, Silicon, Y3Fes01,]
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Development of a light distribution control device using liquid-crystal
Opto-electronics Group Satoshi YANASE, Masaru UCHIDA
Mao YE, Bin WANG
Nano Devices Group Yuji KONDO
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Abstract

Development of a light distribution control device using a liquid-crystal (LC) micro-lens-array (MLA) has started as
a new application of the LC lens. In order to obtain variable light diffusion control, the LC-MLA has been fabricated
with hexagonal-lattice-like hole-patterned electrode. As the results of the measurements, in the case of the LC-MLA
with pattern diameter of 150 pm, it is obtained the lens power of 2000 1/m and the diffusion angle of 6.8 degree. For
realization of a light deflection device, a LC cylindrical lens-array with slit electrodes has also been prepared. Optical
phase retardation distribution with the gradient of one direction was shown in the interference fringe observation. The
gradient of the optical phase retardation became large due to control of the driving condition of the LC lens. It was
confirmed that each LC device can work the light diffusion or the deflection angle continuously with the driving
condition of the LC device.

[Key words: liquid crystal, micro-lens-array, cylindrical lens, light distribution, diffusion, deflection]
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Study on Application of Next Generation Transport of Long-Carbon-Fiber
Reinforced Plastic on Microcellular Injection Molding [2]

Composite Material Technology Development Group

Mitsuhiko KIMURA, Makoto KUDO, Motoi FUJISHIMA, Rie NOBE
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Abstract

Microcellular injection molding uses high pressure gas in supercritical state as a foaming agent. Thus, it improves
characteristics such as light weight, dimensional and morphological stability. However, there are also problems about
mechanical properties and appearance. Generally, glass-fiber and carbon-fiber are used for reinforcement of
thermoplastics. The longer fibers provide higher mechanical properties. Although it is difficult to maintain fiber length
because long fibers are chopped in molding process. Therefore, in this study, effects of microcellular injection molding
conditions on weight reduction rate, mechanical properties and foam morphology were investigated, using
fiber-reinforced polyamide. As a result, the addition of supercritical fluid made weight reduction, tensile strength
decrease and inhibition of charpy impact strength decrease.

[Key words: microcellular injection molding, fiber reinforced plastic, weight reduction rate, mechanical properties,

foam morphology]
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Optical measurement and imaging technologies for advanced bio-agriculture

Opto-electronics Group  Haruki YAMANE
Akita Prefectural University = Masaki ISHII

o

i BE D SEEHEAN 2 RSB ~IEH 5 2 & T B O MEEBLOE _EIZEE D B e AR BN OfEss
ZHLT D, CRNEDDWITH - RN IEC LY . BIEMOBE(E=2 Y /) 2179 Z LT,
AFRUCHAE S, S DT, AR AZEE L T, BERSCENICH D 22 WEBLIII 2 SRR I 22 s A
D DB A CRIEM D EPESHR Y AT L) 2 EET 5, F7o, ERBEELR EOMBEREFEWH OB,
B TOT LV — AN/ REZO I IR @R AN A o R T D, AFROKRIL, BRNEEOF
IR FERE, /DN, RROR A « L - WHE XA L BAN B OMESLIZER 5 b 0 LR T 5,
[FF—U— N OGEHRERA, SemmmE, T - R OEIE. S AR Y

Abstract

Optical measurement and imaging tools are useful for the development of advanced bio-agricultural technologies
which promote a high quality agricultural production. For example, optical instrumentations such as colorimetric and
visible/near-infrared (Vis-NIR) spectroscopic measurements suggest what the agricultural products are in the growing
and the maturation conditions, and we can comprehend also the physiology function of the agricultural products. We
will be able to propose an agricultural production support system, in which objective and efficient cultivation methods
that require little experience and intuition are established. Furthermore, we investigated a new high sensitivity
biosensor which can detect the ultralow volume toxic substances, such as residual agricultural chemicals, and can
examine the allergens in high precision. These technological bases will support the continuous development of
agriculture, and will ensure the safety, security and health of the people of our prefecture.

[Key words: Optical measurement and imaging, Advanced bio-agriculture, Vis-NIR spectroscopy, Biosensor]
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Verification of the plant factory system
Technology and Innovation Department  Akira SATO
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Abstract
We aimed at a new growth industry by the fusion in the field of industry and agriculture. We developed the technology of

a plant factory which utilizes production technology (electricity/electron, machine/metal, IT ) and new energy technology
( power generation, accumulation of electricity, energy saving ) .
[ Key words: plant factory system , LED lighting , small scale hydropower, photovoltaics ]
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Other collaborative project

- (2) Electric bus ELEMO project -
Business Planning Group Koji SAITO
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Abstract

Electric bus ELEMO has been pushed to be the development platform for to acquire the product with the local enterprises to go
into the car market. It was equipped to a route in Akita city from October in this year by commercial operation, and full-scale
use was started as a proof platform. Herewith, the accumulation of the run data under the collaboration with AIST also moved
on. A battery materials maker pay attention to this function offers the battery to ELEMO and demonstrates it and examines
advance. Also the rental business of ELEMO to other areas was started which advertise ELEMO business and the product of
the local company which it amounted. It includes the consulting to hang in the electric bus operation in the local government
examining the introduction of the electric bus and want to provide it. These new projects scheme to develop it as profit business,
and the above-mentioned business contributes to maintenance and improvement of ELEMO.

[Keyword: Electric bus, commercial operation, development platform, data collection, rental business]
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Development Case for New Energy Project
Business Planning Group  Kazuhiro MATSUKURA
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Abstract

Akita Prefectural Government aims to create jobs and increase the amount of product shipment by integrating the industry
and industrial development of the region of the measures policy. As one of the measures, the region is expanded to enhance the
competitiveness of companies in the prefecture by promoting industry support of the energy sector. In this paper, It is described
the operations that were carried out by Industrial Technology Center and company in the prefecture which company is
developing the commercialization of the sector. In particular, it is showed examples of development for visualization system of
electric power, etc..

[ Key words: visualization system, electric power, Web, motion sensor, environmental sensor]
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