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Acceleration Project of Next Generation 3D Manufacturing

- Digital Manufacturing Advanced Engineer Training [1] -
Smart Manufacturing Technology Group Fujio UCHIDA, Ryo ITO and Kengo KUROSAWA
Machining and Materials Processing Group Masaru KATO, Kazumi KOMATSU, Makoto INOUE and Rie NOBE
Ecological Material Development Section Makoto KUDO
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Abstract

In recent years, digital engineering through 3D CAD/CAM/CAE/RP is shifting from prototype, such as mocking up new
products with 3D printers, to additive manufacturing (AM), which is directly manufacturing final products with 3D printers.
Therefore, in this project, we applied the digital engineering technology we have been doing to the technical issues of enterprises
in the prefecture, and supported the training of design engineers for the purpose of improving production efficiency and quality

and lowering costs .

[ Key words: 3D CAD/CAM/CAE/RP, 3D-Printer, 3D-Sand Casting Meister, AM ]
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Acceleration Project of Next Generation 3D Manufacturing
- 3D Manufacturing Evolution [1] -
Smart Manufacturing Technology Group Fujio UCHIDA and Kengo KUROSAWA
Machining and Materials Processing Group Masaru KATO and Kazumi KOMATSU
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Abstract

Metal additive manufacturing (AM) technology is attracting attention in Japan and abroad as a next-generation production
technology, which is extremely important for adding high value to products. In Japan, the powder bed fusion (PBF) method has
been widely used for prototype development, but recently, the directed energy deposition (DED) method is also attracting
attention due to its low cost of materials and high deposition speed. However, the project has yet to build up its modeling know-
how due to a lack of experience in modeling complex geometries. Therefore, in this project, a complex-shaped impeller with 12
blades was formed, and guidelines for countermeasures against forming defects and reduction of forming time were studied.

[ Key words: Additive manufacturing, Directed energy deposition, Wire laser DED ]
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Development of Remote Work Systems using Telecommunication Technologies
including 5G
- Technology Construction for Digitization and Remoteization utilizing IT and
Sensors [1] -

Information and Electronics Group
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Abstract

Digital Transformation (DX) improves operational efficiency in business. In order to cultivate human resources who are
capable of DX promotion, we conducted practical workshop named "Real IoT Hackathon" and seminars which focused on IoT
technology, network technology, and sensor technology in this fiscal year. Not only working people but also high school and
junior high school students participated in the workshop. By making the teaching materials into videos, we have realized on-
demand seminars.

[ Key words: DX, IoT, Hackathon, on-demand seminar ]
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Development of Remote Work Systems using Telecommunication Technologies
including 5G
- Demonstration Test of Remote Control Robot Technology [1] -
Smart Manufacturing Technology Group Ryo ITO and Masashi OHTAKE
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Abstract

Due to the influence of COVID-19, working styles that avoid contact with people as much as possible have been required.
Therefore, interest in remote monitoring and remote control by introducing ICT and robotics technology have been
increasing. In this research, the demonstration experiment using remote control collaborative robot system is conducted, and
we develop technology for remote-control robot system using an inexpensive one-board microcomputer and open source.

[ Key words: ICT, robotics, labor saving, remote monitoring, remote control |
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Productivity improvement and new product development with material processing
- Development of High Efficiency Processing Technology of Difficult-to-cut
Materials and Complex Shape Parts [1] -

Machining and Materials Processing Group Masaru KATO and Kazumi KOMATSU
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Abstract

In recent years, digital engineering through 3D CAD/CAM/CAE/RP is shifting from prototype, such as mocking up new
products with 3D printers, to additive manufacturing (AM), which is directly manufacturing final products with 3D printers. The
wire/DED metal 3D printer has been installed in our center through joint research with Mitsubishi Electric Corporation. In this
project, the impeller parts were produced by the wire/DED metal printer and the finish cut was done by the 5-axis control
machining center. The cutting conditions for the finishing of the impeller parts were established.

[ Key words: 3D CAD/CAM/CAE/RP, Metal-3D -Printer, 5-axis control machining center, Difficult-to-cut materials ]
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Productivity improvement and new product development with material processing
- Developing in Manufacturers in AKkita Area [1] -

Functional Materials and Device Group  Yasushi SUGAWARA, Takashi SEKINE and Hatsumi KISHI

Planning Affairs Section ~Shigeaki SUGITYAMA

Akita University ~ Akihiro NINO and Hitoshi TAIMATSU
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FELT2A1E, x = 5~40 OFEREIR CTIARZAUIZ A B IR o 723, x = 50 OFERSARIZAAEE L=, 800 °CT 4 hr f&
FEL72GA1E. 2 COERBARCTHRENEX /-,
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TRIRE U TGRSR O BB D BB & R4 Cdh - 7273, INBRIRIRIZIRTE L 7= BERS (R o0 B B b B 3 L v
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Abstract

(1) As aresult of the high temperature oxidation resistance of the WC-x mol%SiC (x = 5-50) ceramic sintered at 1600 °C, when it was
held at 600 °C for 4 hours, the shape change was not observed in the ceramic of x = 5-40, but x = 50 ceramic collapsed. When held at
800°C for 4 hours, all ceramic collapsed.

(2) As aresult of the corrosion test of the WC-x mol% SiC (x = 5-50) ceramic sintered at 1600 °C, the weight loss soaked in sodium
hydroxide solution was the same as cemented carbide, but in nitric acid solution was significantly lower than cemented carbide. WC-x
mol% SiC (x = 5-50) ceramic had excellent corrosion resistance to acidic solutions.

[ Key words: Reactive resistance-heated hot pressing, WC-SiC based ceramics, high temperature oxidation resistance, corrosion test |
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Productivity Improvement and New Product Development with Material Processing

- Improving Fundamental Technologies in Polymer Processing [1] -
Machining and Materials Processing Group Rie NOBE
Ecological Material Development Section Makoto KUDO
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Abstract

Wood-polymer composites (WPC) are thermoplastic compounds containing woody biomass, for instance, wood powder and
cellulose nanofiber. Although WPCs have attracted increasing attention as sustainable polymeric materials, the molding defects,
such as burning and silver streak, can be seen easily during injection molding process due to their high moisture content. This
paper describes the mechanical properties and effects on the burning of WPCs through vented injection molding.

[ Key words : injection molding, vented injection molding, wood powder, cellulose nanofiber, composites ]
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Productivity Improvement and New Product Development with Material Processing

- Dissemination of Printed Sensor System to Companies in the Prefecture [1] -
Planning Affairs Section Ken KUMAGAI
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Abstract

Printed electronics (PE) is a series of printing methods used to create electronic circuits and devices on various substrates.
PE replaces processes such as exposure and development with printing and is also expected from the point of environmental
harmony such as low cost, energy saving, productivity improvement, waste reduction, and the like. In this research, we
examined the manufacturing method of a thin temperature sensor for practical use.

[ Key words: printed electronics, dispenser printing, conductive adhesive, thin film temperature sensor ]
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Productivity Improvement and New Product Development with Material Processing

- Development of CFRP Molding Methods in Akita Prefecture [1] -
Machining and Materials Processing Group Motoi FUJIISHIMA
Ecological Material Development Section Makoto KUDO
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Abstract

Carbon fiber-reinforced thermoplastics (CFRTP) has been widely used in various industries because of its ability as
productivity, low cost, and recyclability. This project aims to reduce the cost of the product development. The mold material
for CFRTP press molding was replaced from the metal to resin for reducing the machining process, and the molding
conditions of CFRTP press molding were examined by using this resin mold.

[ Key words: carbon fiber-reinforced thermoplastics, resin molds, press molding |
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Productivity Improvement and New Product Development with Material Processing
- Deployment of Laser Heat Treatment Technology [1] -

Machining and Materials Processing Group Susumu SEGAWA and Kengo KUROSAWA
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Abstract

Additive manufacturing (AM) technology have been rapidly developed in recent years. In order to utilize the AM to the
prefecture companies, we observed the structure and evaluated the mechanical properties of the SUS630 model formed by the
laser wire DED (Direct Energy Deposition) method. As a result, a structure having anisotropy with respect to the scanning
direction of the laser is generated, the anisotropy remains even after the heat treatment. And tensile strength differs by about 12%
between scanning direction of the laser and stacking direction. From this result, we found that when modeling a metal material
by the DED method, it is necessary to set a design and a path in consideration of the force applied to the modeled object.
[ Key words: Additive manufacturing, DED, SUS630, anisotropy |
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Electro-Optics and System Control Technologies for Productivity Improvement
and New Products

- Advanced Optical and Photonic Devices for Sensing Applications [1] -
Optoelectronics Group Haruki YAMANE
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Abstract

Improvements in magneto-optical (MO) effects due to magneto-photonic crystals and plasmon resonances have been
extensively studied, because large MO activities are desirable in practical applications, such as optical recording system,
telecommunications, and optical chemical and biological sensors. The MO properties in magnetic multilayers and
nanoparticles can be enhanced and/or controlled by the effects of optical interference, photonic crystals and plasmon
resonances. These MO phenomena in magnetic nanostructures are useful for chemical and biological sensing applications.

[ Key words: chemical and biological sensors, plasmon, magneto-optical, magnetic nanostructure ]
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Electro-Optics and System Control Technologies for Productivity Improvement
and New Products

- Development of Functional Optical Device Technologies [1] -
Functional Materials and Device Group Masaru UCHIDA

Advanced Functional Element Development Section Satoshi YANASE
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Abstract

New optical devices using liquid crystal(LC) materials have been developed as functional optical device, and the research
results and relational technologies are being promoted. The LC lens, which is a technical seed from Akita Prefecture, is
typical in the functional optical devices. A high electrical resistance(HR) film we developed is not only transparent, it is also
an indispensable technology for the LC lens. Improvement of the performance and addition of new functions to the functional
optical device are expected by forming the HR film into an arbitrary pattern. Then, we examined to form the HR film using
the lift-off method. By using a reverse taper type photoresist, the patterned edge without burrs could be realized. Moreover, it
is found that no residue was obtained by removing the photoresist with N-methyl-2-pyrrolidone. We are currently
supporting the transfer of these technologies related to the manufacture of HR films to companies in Akita Prefecture.

[ Key words: high electrical resistance film, film fabrication, pattern formation processing, lift-off method, liquid crystal lens ]
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Electro-Optics and System Control Technologies for Productivity Improvement
and New Products

- Development in Si Spin-Device Technology to Local Companies -
Advanced Processing Technology Development Section Toshio SUZUKI
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Abstract

A new idea of spin-packet theory has been verified with the Si spin-device. The theory is the basis of the ESR-simulator
which was developed in the application of the spin signal analysis technique last year by collaboration with local company.
This verification leads to guaranteeing the high reliability to the ESR-simulator. In the application of the thin-film and surface
technology, a patent on a junction-structure of a different kind of metals has been obtained by collaboration with the local
company, and a new application of patent for a manufacturing method of a new concept for metal-plating has been filed.

[ Key words: Si device, Spintronics, Electron spin resonance (ESR), Spin lifetime, Spin-packet theory ]
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Electro-Optics and System Control Technologies for Productivity Improvement
and New Products
- Development of Rapid Diagnostic System for New Viruses using Electric Field
Mixing (EFM) [1] -
System Control Group Ryuta NAKAMURA, Yoshinobu OKUBO and Takayuki KUSUMI
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Abstract

By the electric field mixing (EFM) that is Akita's original technology, we aim to speed up the processing time of the ELISA
method, which can be applied to antibody test, and the ELONA method, as a new testing system, for new coronavirus infection
which is rampant worldwide. In this report, to select the most suitable plate for EFM, we compared three types of plates. It was
found that the “glass” plate with less variation in absorbance is optimal. And, we confirmed the correlation that the absorbance
increases as the bottom area of the droplet increases on the glass plate.
[ Key words: Electric Field Mixing, enzyme-linked immunosorbent assay, antigen-antibody reaction, ELISA, ELONA, COVID-
19]

1. [ICHIT

HIRANIRR Z IR D > T DF o o F 7 A L REGYEICBIT DMEIZOWT, UA NV RAEDLDERFIET D
PCR i, BY% OHURDH M4 R % ELISA 154 AW - HUARE B 7L T D, BATEFT N ZhEi
DOMABIAFET D08, @+ o8 E L TENENR 3 RREO R 2345 Z L bnsg Y, 2T,
AFEHETIE, BB I CH 2 BRI 2 VT, 2 D RERE OBE L2 B3, B4RMIZ, ELISA
EORERT n e ALy MEOHFERFE L, SbIC, BUE, AUEREHGIE L 72> T % PCR BRAICH LT,
FLVRE Y AT L8 LTI SIS &k )i 72 ELONA  (Enzyme Linked Oligonucleotide Assay) A7 2
DOWFFERR AT 2. ZNHDOBFEZIE L T, EFURHEINO H 2 2L & EICRIT 2 FERBRICHEIRT 5, A4
FENE, 0, BRI A EARRE R 7 L— M ORF R To 72, ZIUT OV THRET S,

_72_



2. ELONA - ELISA i) 5 5l 7 L — MfORRE g R B i

AR ELONA <2 ELISA (2B W T, —fxEIICHW BT — g | gg
%596 T AFL—h (EICHEY AF L) ZonE R i e o |y -
LERBLRAIT 20, T 2T, ARSI R#E R T L — b g
MoWat 21772 o7, et Lokl E LT, 5tk 96 v = . } l
NFL—h, HRORY 2F Lo FL—K (LLFPS 7 L— o

K ATARHTATL—h UTHTATL—h) O3 P
ML L, PS 7L—F, HTAT L — MNIZENZHEK nE mRe

M — 7 FEKPEETRNC X - T F— 2B ok 2 B LTz, X1 ELISA %RV L— MBS R
£7°. ELISA I EZHWT, 96 VL L— K (h—THA
RJEHEEL 4mm) . PS 7L —h, BT AFL— D3 FEIC 0
DWNWTCRA A« T Rl ELISA A 2/ Explorer & v k%
VN7 ELISA #Hli 24772 o 7o, IEIEFEIL T X T o4dmm ThH D,
ELISA &3 % 50~100 uL O{E &% AV 5205, KEBR T
20 uL & L7z, #ERZ IR, R LT, #iEiE Tl -

~-0kV —e—4kV

NRAEE . WHEITIH T AT L — =96 YL L — K >PS oL - ~ - =)
FL— etz 7. MEOLKETCIE. BER~OF%S PR mm?

IZEoT 96 VAT L —MNIBWTIELOXRNRDRE K2 HFIRFL— MBI DIRHEEGRE L ROGE
<, BAEIOFETIE, WHEDIXLSEX DD NWT T AT
L— I RETH D Z AR LT,

ZOHT AT L— b ERAWT, O KR L WOLE O 016
BRICOWTRET LT, #ERZK 2 1Rd, MRk LT,
JEHEARE A K & < ZRAVEWORE & K& < 72 2 HBIBIR A &
HZeaMER LI, EREEMBARE L RDITHONULLD
EHLREL BB ERDhoT, SHIC, BRBEAEA N slwie SN
THZEICEY . PR ITHE L e LT 12 5 1S T % &
fr B 5 2 b A RER LT, o

RIZ, ELISAIEORATRIZER L, 7L — MEOE K3 96 voirFL— PSH) LHFZXFL— D
WA AT ol ML LTIE k96 v L7 L— K (K RIS DI & WROREE DEEER
AFVLy) HIATL— e HNT, WOt LR OB ARG Lo, BREX 3 1R T, B LRICK
WTC, IR IICHABI L TRl e, BT AT L— AR 96 VL7 L— kXD 3 fERANEN
ZENHERTER,

IR¥E 0.D.655nm

3. £&®

3O L— M L, WOREDIZ L SE DD IRNT F AT L— Mgl ChH 2 & 2 L, R Z T
TLZDT L— FOEIEENKE < 2FUTRIEE S R E < R HMHBEBUR 5 Z & s LTz, S HIZ, B TR
([ZIBNT, OB TR IS L TE 22 . AT AT L— FMEK 96 7 /L 7 L— b L D) 3 fEFEIHN
LD HERS T E T,

B N

[1] 'R MERSAE © COVID-19 FURRRAIRA~DIE L 5 & 72 57> 2, hitps://www.cellspect.com/article1-1

_73_



TRV —HIRO BN ERERHR
- TRXF—DOFhERIF IR B EHBE%E [1] -

P X¥— g7 0—7 R E &l /KRS

Development of Energy Technology
- Technology for Effective use of Energy [1] -
New energy and Environment Group Makoto INOUE and Kentaro TAKAYAMA
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Abstract

As a generally, indoor ventilation that takes in outside air is required as an infectious disease countermeasure, but energy loss
problems occur during the air conditioning seasons. In this project, we analyzed about ventilation efficiency of ‘an indoor
ventilation system with intake fan in the partition’ to reduce ventilation frequency by fluid simulation. As a result, we confirmed
the effectiveness for efficiently ventilates airflow assuming human exhalation.

We also investigated the structure and performance of heat exchangers to improve their performances for effective use of energy.
We estimated the carbon dioxide (CO,) reductions required to generate the same amount of heat as the quantity of heat exchange.

[ Key words: fluid simulation, ventilation, intake fan, partition system, heat exchanger, CO, reduction ]
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Development of Energy Technology
- Development of Thermal Management Technology and Deployment for

Companies in the Prefecture [1] -
New energy and Environment Group Kazuyuki ISE
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Abstract

We have studied thermal management technology for effective use of heat energy. As a generally, heat is expressed by
temperature, but it can also be expressed by heat flow. Therefore, to utilize it for heat flow management, we evaluated each
commercial sensors and performed thermal analysis to understand their characteristics.

[ Key words: thermal management, temperature, heat flow, heat analysis ]
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Development of Energy Technology
- Radio Frequency Application Technology for Wireless Devices [1] -
Functional Material and Device Group Takahiro KUROSAWA and Takanori KIYA
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Abstract

Microwave field sensor based on the modulated scattering technique is analyzed by using FDTD method. Increasing the
photo-induced conductivity or decreasing the thickness of the scatterer are effective for increasing the sensitivity. In a
wireless power transfer, we developed a wireless FPC heater and a dual coil.

[ Key words: electric field sensors, modulated scattering, wireless power transfer, EMC ]
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Project of advanced technologies for Akita manufacturing industries
- Examination of building a sustainable society for Akita Prefectures [1] -
Planning Affairs Section Yukio ENDA
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Abstract

In October 2020, former Prime Minister Suga declared, "Japan will reduce greenhouse gas emissions to zero as a whole by
2050. By 2050, we aim to realize a carbon-neutral, carbon-free society." Along with this, in December 2020, the Ministry of
Economy, Trade and Industry, in collaboration with related ministries and agencies, formulated the "Green Growth Strategy for
2050 Carbon Neutral".

On the other hand, Akita Prefecture has high potential for various renewable energies, such as the highest amount of wind
power generation in Japan. Offshore wind power is also planned to expand rapidly in the future, and we examined the
construction of an Akita prefecture version of a sustainable society toward 2030.

[ Key words: Greenhouse gas emissions, Carbon neutral, Offshore wind, modulated scattering, Sustainable society ]
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Project of advanced technologies for Akita manufacturing industries

- Development of New Industries based on High Energy Accelerator Technology [1] -
Optoelectronics Group Yuji KONDO and Hidenori KASAMATSU
Technology Coordinate Section Kiyoshi YAMAKAWA
Advanced Functional Element Development Satoshi YANASE
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Abstract

We aimed to develop new industries based on high energy accelerator technology in order for companies in Akita area to
participate in accelerator projects being promoted in Tohoku region. In this year, a development of electroplating technology for
Nb-Sn formation, an analysis of abnormal growth mechanism in optical thin films using synchrotron radiation and a development
of manufacturing technology for electromagnets for accelerators were carried out.

[ Key words: accelerator, synchrotron radiation, electroplating, Optical film, electromagnet |
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Project of advanced technologies for Akita manufacturing industries
- Prefectural Company Development of Thin Film Application Technology

Centered on Nanocoils -
Functional Material and Device Group Kazuhiko SHINTAKU
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Abstract

Aiming at establishment of a method by using a micro metal body (metal nanocoil) for developing innovative
manufacturing technology of composite materials targeting main structures of aircraft fuselage, materials and fabrication
methods of micro metal body (metal nanocoil) was examined, and fabrication technology for producing in a large area was
established.

[ Key words: aircraft, composite materials, metal nanocoil, sputtering machine ]
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Project of advanced technologies for Akita manufacturing industries
- Aircraft electrification (University Grant Program) [1] -
Functional Material and Device Group Yasuhiko YAMAMOTO
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Abstract

Aircraft electrification is one of the technological innovations necessary to reduce CO2 emissions from airplanes, and
research is being conducted in Akita Prefecture as an industry-university-government collaboration project. This report
outlines the industry-university-government collaboration project "Industry Creation through Research and Development of
Compact and Lightweight Electrification Systems," which was adopted by the Cabinet Office as a "Regional University and
Regional Industry Creation Grant" project, and also introduces the development of an electric fuel system as an example of
the research being conducted under this project.

[ Key words: Aircraft electrification, Industry-University-Government Collaboration, Electric Motors, Redundancy ]
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Development of Next-generation Multifunctional Ceramics with Electrical
Conductivity [2]
Functional Materials and Device Group Takashi SEKINE, Yasushi SUGAWARA and Hatsumi KISHI
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AIN-WC B LWV AIN-Y,05 B 7 I v 7 A& @EMERERIC L O IER L, BE. Mok, MiaoreE., &
BEZFTIT2, AIN-1~15mol% Y203 1 L Y AIN-5~40 mol% WC (23T, BERSIRE 1700 °C CHRUE IBERS
THILENTE, WCEIRIMTZ2ZET, AINETI VI ADY U 73, By —RAES | BRI A
ML=, AIN-WC £ 7 3 v 7 ZOMAMERRIL. AIN FIC WC 28— 8 L=k 2Bk L=, AIN
WC ZiINT 5 2 & ¢, HEEIE L,
[F—U—FR:ZTNAI=Th, Bl Yy N A RILE T AT BERIIEE

Abstract

AIN-WC and AIN-Y,0s3 ceramics were sintered by the reactive resistance-heated hot-pressing method. The density,
microstructure, mechanical properties, and conductivity of these ceramics were examined. The AIN—(1-15 mol% )Y,0;
and AIN—(5-40 mol%) WC ceramics were densely sintered at 1700 °C. The addition of WC to AIN ceramics increased
Young’s modulus, vickers hardness and fracture toughness. The microstructure of AIN-WC ceramics formed dispersion
of WC in the AIN matrix phase. Conductivity was obtained by adding a large amount of WC to AIN.
[Key words: AIN, Y>03, WC mechanical properties.]
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TSEEL U,
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AHFFETIE, AIN—x mol% WC (x=5, 10, 15, 20, 30, 40) DAL 725 K HIT AIN-WC &BF 2 v 7 2 & {ERL

L7z, F2bb#GAEE LT, AIN-ymol% Y205 (y=1,2,3,5,10,15) O E 7225 X 512 AIN-Y,0; Z/ERL L
oo FEHZIX, AINKIR GRIETAVI=0 L)  WCHER (HARFERE) . Y.0mK (LT AX Y v 7)) %
AT, MR OSSR £ & Rl R4 £ 1 18T, AIN, WC, Y 0; DRI Eiifk & 7225 X 5 1I0F

&L, &%$~w\w%%wfiﬁ/—w¢ﬁz4ﬁ%\@K{ AL, BEBRIe—F2Y) —o AR —
X —THL % EAR20 mm, @3 40mm DY 777 A MEARZHEL, JET) 50 Mpa, 1 43, —HlinE
BRI LTz, BB RITEEN RS EE ((EAARILZE, SPS-2080) % MV T, BERSIEEE 1700 °C, fRFEFRER] 10

e INE ) 50 MPa D SFTRERS L7z, BERS IR I m 2 S im ke, A i 2 85
BEMRKERE LT 774 M A R EFHIRABORARK Z2Rd, BEILE
YDK 01) ZFHWTT AF AT RAET, P /=%

min, F-IEIHEE 50 °C/min, EZ2
MR LRFA V72, X112
FKFE (Sartorius, BP210S) & HLEEMES >~ ~ (Sartorius,
(FE R BN IR E R E (RS2 o m A UMS-HL) THIE L7z, BESIIE Y b — A SR (>3
U, Via-S) zHv, R 98N, PRFFiEMH 15 B ORI THIE Lz, MBIV, vy h— A SRR T
HEURTEREEYZ T v 7 EEMD, IF (Indentation Fracture) 750 ED AW CTHM L7z, 1ER L2 KD
FRARBIZS &AL AT ICIZ EPMA (A ARTE -, JXA-8200) % FlV iz, EEMEOMEGRICIL, KB EHi=E
AT (Z#ETF Y w7 1L ZZ MCP-T610//~1 L 2% MCP-HT800) % fHu /-,

K1 PR ORI & Rl &

Powder AN wc Y,05
Average particle size [um] 1.27 0.53 1.08
Total C 0.04 6.13
FreeC -
Fe 0.0008
Si 0.003
(] 0.80 -
Cr 0.86 -
Composition [mass %] Dy,03 - 0.01
Ho,03 0.01
Er,0; 0.01
Yb,03 0.01
Ca0 0.001
Fe,0, 0.0005
Sio, 0.87 0.005
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4 6 |2 AIN-Y20; 3 LTV AIN-WC &7 X v 7 Z DML Z <9, AIN-Y,05 OFHIFLAEIZ H~T, AIN-
WC OMARIE, AIN X0 & A S SOMEEEIEAR AN B WC RT3 AIN HHZH— 208 L7k &2 Ik Lz, 2
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4. £&®

AIN (2 WC BEDY,0; RN LAY T 2 v 7 A @ENEFEMEIC L0 ERI L, B, B,
M AP NTAER, RO ZENDI T,
(1) BEASIEE 1700°C T, AIN (2 1~15m01% Y203, 5~40mol% WC Z %45 Z & T, #E ki c& /-,
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Development of the Novel Slicing Technology

using Free Abrasives Controlled by AC electric field [4]
System Control Group Takayuki KUSUMI, Ryuta Nakamura and Masami ECHIGOYA
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Abstract

Next generation semiconductor materials such as silicon carbide are high hardness and chemically stable materials.
Thus, it takes a lot of time to manufacture wafers using these materials. In particular, the process of slicing from ingots
to wafers accounts for 60 to 70% of the total manufacturing time. Therefore, there is a high demand for high-speed
slicing process. A wire saw is used for the slicing process. In order to improve the efficiency of this wire sawing, we
propose the novel slicing technology, "Electric field-assisted Slicing (EFS)". In this report, we describe the effect of the
abrasive grain concentration of the slurry for EFS.

[ Key words: wire saw, ingot, slice, free abrasives, slurry, A.C. electric field ]
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Precision Processing Technology in Highly Filled Polymer Composites [2]
Machining and Materials Processing Group Rie NOBE
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£33

AR, BIIEEAM OREER L7z SEVSEMERIE 2 AR Yy RBAER STV D, mEMREIERE =
VARV ME BUREN T 4 7 —OEFREICE VERTERE, WO RLEN, AT U RO & O
HND D, RIERREMRRCE DRBHEHO—2L LT, v hAFHBIBIERH D, Z OIBIEIL, INE
VU U HEORRIEICAS Y MMLABRT . MERARITIZHRAET K. HA BREE/ ~—% B L. TABES
RV NN—FEDRIGR RO, RIEMEO Pl L A @B A 7 F o AR OHINE DN KRR & 5 &
ENTWD, LLns, N2 MREHRIEIC XD @RS = R Y > N OREBERIEICET 2 #
BT EA LR, RETIX, REBEERY 7= Y17 74 K (PPS) DN HATEROE&RNIE T
EFEBIL ., N2 MR A K D RN R A REE L7,

[F—U—F: X MBI, 70 7—mfREBIEa o RY Y b @EMRE, K AP ]

Abstract

The high thermal conductivity polymer composites have attracted attention because of its ability to improve the heat
dissipation of resin parts. Meanwhile, there are several challenges for them, such as inferior quality of surface,
destabilization of properties, and increase in mold maintenance due to a large amount of thermal conductive fillers. The
vented injection molding is one of the innovative technologies to resolve the injection molding defects. In this method,
there is a venting hole at the middle part of the heating cylinder in order to release moisture, gases, and residual
monomers of polymer melt. Thus, it is expected to reduce burning, silver streak, pre-drying process, and mold
maintenance. However, there are few studies on the precision processing technology of high thermal conductive
polymers using the vented injection molding. This paper demonstrates that the high thermal conductivity
polyphenylene sulfide (PPS) can be obtained by the vented injection molding methods, and the in-mold pressures are
measured during the process in order to evaluate the pressure reduction effects of this technology.

[ Key words: vented injection molding, highly filled polymer composites, high thermal conductivity, precision

processing ]
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Research and Development of Intelligent Inspection System based on the Fusion
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Abstract

In the development of artificial intelligence (AI), the acquisition of training data and its pre-processing (annotation
work) require a great deal of time and effort, and this is one of the factors that hinder the introduction of Al In this
research, we will propose and demonstrate a new learning method for Al based on 3D technology (VR technology) that
we have cultivated so far, aiming to improve the efficiency of training data acquisition and annotation work. In addition,
we aim to show concrete examples of how Al has been introduced to image inspection and robot hand control to make
them smarter, and to spread the technology.

In the development of Al that judges whether a part is good or bad from images, we build a system to develop the Al
only with good images, based on autoencoder. Furthermore, we prototype a robot hand used for robot handling test, and
conducted an experiment to operate in conjunction with the force sensor.

[ Key words: Artificial intelligence, Image processing, Visual inspection, Robot hand, Convolutional Neural Network ]
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Development of Tele-Presence system using 5G [1]
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Abstract

In order to provide remote operation as a solution for lack of manpower, this report presents elemental technologies
that we are engaged in to develop a Tele-Presence system using local 5G. The elemental technologies which are needed
in the proposed system, include radio communication, image transmission and mechanical control. In this report, except
for giving the explanation of the development of each elemental technology, experiments on UDP transmission and local
5G communication are also presented.

[ Key words: Local 5G, Tele-Presence system, Radio Communication, Image Transmission, Mechanical Control ]
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TRAIETE YR O BT OMEST [1]

F7hTL 7 hun=g AT N—T R Tl
Establishment of Basic Technology for Microstructure Optical Elements [1]

Optoelectronics Group Hidenori KASAMATSU

i

Yo —ZRANEEE THETERENS AT 7 0 FRIRZ IR TE DR~ LR A R 7201, 5%
Wy AT DB O BIRICET 2 KB ATV 2N EE X TS, £2 T, HBFEVAT 2ElA LT 57200
MEFREHANT & . TR S O TR, SR AR BT o il A, ik, HDWVITHT
72 —DF i — ANz L9 E LT,

AAEREIL, Zemax AED IR FHIENT Y 7 b7 = 7 Optic Studio & JAV =, JFHERRORFHHIFOER L . A%
fRATEAR DEE AT T,

[(F—T— R EFEREN AT, Optic Studio]

Abstract

Our center wants to support the design and development of optical system products in the future in order to promote the
conversion of companies in the prefecture from a subcontracting structure to a company that can develop its own brand products.
Therefore, we are trying to strengthen or newly add the optical design technology for assembling the optical system, the
evaluation and analysis technology of optical equipment and optical components, and the manufacturing technology related to
advanced optical elements to the technical seeds of this center.

This year, we learned the design technology of optical equipment and the tolerance analysis technology using the optical design
analysis software Optic Studio.
[Keywords: Optical Design, Tolerance Analysis, Optic Studio]
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