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Project of Digital Manufacturing Technology Training

Medical-engineering Collaboration Group

Fujio UCHIDA, Kengo KUROSAWA, Keiichi KUTSUZAWA
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Transportation Materials Group Makoto KUDO, Rie NOBE
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UT4E, 3 YRt CAD/CAM/CAE/RP %25 LT=F P2 N D=7 U o 7T, 3D 77V o Z I &k 28 o
BT T EOBRMERRE SN S, 3D 7Y v # CEEFERL A BUWET S AM  (Additive Manufacturing)  F27fT
WCBATLOOH D, €I T, AFETIE, BB F¥—RINEHT-oCE T IVXNT V=T U o 7 il IR
WNAEZEDENRREI I A S, ApERhER - S DA ER MK = 2 Mz BIICEEHINE OB R OSARZ1T o1,
[3-—DU— K : 3 &yt CAD/CAM/CAE, 3D 7'V > % 3D s, AM]

Abstract

In recent years, digital engineering technology by utilizing a three-dimensional CAD / CAM / CAE / RP is, from prototype
development technologies such as mock-up of the new product by the 3D printer, the AM (Additive Manufacturing)
technology to produce a direct real product in the 3D printer It migrated a while. 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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Development of Next Generation3D Manufacturing Technology
Medical-engineering collaboration Group
Fujio UCHIDA, Kengo KUROSAWA, Keiichi KUTSUZAWA
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Abstract

In recent years, digital engineering technology by utilizing a three-dimensional CAD / CAM / CAE / RP is, from prototype
development technologies such as mock-up of the new product by the 3D printer, the AM (Additive Manufacturing)
technology to produce a direct real product in the 3D printer It migrated a while. However, this technology is not yet been
established by the technical capabilities of the problems such as the design and modeling technology is at present. Therefore,
in this project, our center is to application development the utilization technology of 3D printers you've been doing, 3D CAD /
CAM / CAE technology's technical strength improvement by training, and support of a new foray into the local companies It
was carried out. In addition, by introducing Japan's first 3D mold laminate molding machine, it was also embarked on the
development of new casting technology that leverages a 3D mold lamination molding machine.

[ Key words: 3D CAD/CAM/CAE/RP, 3D-Printer, 3D-Sand Casting Meister, AM ]
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3D Manufacturing Project
- Application Development of 3D Shaped Objects with Functionality -
Business Planning Group 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. As a pre-stage for printing
electronic circuits on 3D objects, in this research, we made a thin film temperature sensor and built a temperature
measurement system.

[ Keywords: printed electronics, dispenser printing, conductive adhesive, thin film temperature sensor]
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3D Manufacturing Project
- Application of High-Cycle Hot Press Molding Method of CFRTP Composite -
Transportation Materials Group Makoto KUDO, Motoi FUJISHIMA
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FERSREE(L ) 7L 22 XD CFRP /A A 7 VTN ORI 2 B 7 L A A W =2 7 Ly R r—
ADRIEZOW TR LT, TOREER., ¥ 7 Ly Mr— AEREIT & 0 A AR E N &R LM
otz Eio, TEBRIZBWT CFRP OA— h 7 L—7RIEFE 217\, ERLL 7= CFRP ¥ % V=4 &
Fv Re—BUYES FE LT,
[¥—U— N : CFRP, EHEMEL AT A TR, AV P Fr—]

Abstract

The formability of the tablet case using a press molding was considered for the purpose of establishment of CFRP high
cycle formation technology by rapid curing prepreg. The deformation of the tablet case was found to be greater at the side
than at the flat part. In addition, a CFRP autoclave molding exercise was conducted at a technical high school and an
original drone was made using the CFRP parts.
[Key words: CFRP, high cycle molding, original drone]
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3D Manufacturing Project
- (2) Support on 3D Machining of Difficult-to-cut Materials
and Complex Shape Parts -
Robotics Group Masaru KATO, Ryo ITO, Kazumi KOMATSU
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Abstract

Recently, the use of a duplex stainless steel has increased with the development of chemical plant, offshore structure,
seawater desalination plant etc. Among them, a super duplex stainless steel have characteristics of high strength and high
toughness, they are regarded as difficult-to-cut materials. In this study, we experimented drilling of a super duplex stainless
steel (UMS S32750) by using a cutting tool which is commercially available, and evaluated the performance of these cutting
tool.

[ Key words: Super duplex stainless steel, difficult-to-cut material, drilling, tool wear ]
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Project of Creating Functional Materials

- Development in Si Spin-Device Technology to Local Companies -
Advanced Processing Technology Development Div., Toshio SUZUKI

ik

Si AT A AHAORANEZERERFE LT, EEICET 5 2 2ORE257-, —2id, EFAL S
(ESR) AT MDRIET =4 % I alb— k- T 53HE T 0 77 LE5EMR LI, bH—DiE, B 1
B RIZB T DI R AT 2 FEE B R UIREFTHNOBERI S oD 2 E2H LN LI, £, SiAY
VTN ARFETEIT D LR E LT, ESR VR = L—F ACESL L- B o RO R A BB T HRHIC
K0, BFACNIKIETT ARG ORELH LI LT,
[(F—U—=F:SiT[M A AV hr=r A &AL (ESR) | &72h%, &E&]

Abstract

Applications of Si spin-device technology led to two achievements in the joint research with the local companies. One is
that a simulation program was successfully completed for an analysis of an electron spin resonance (ESR) spectrum. The
other is that an analysis method of the film-growth process in the electro-deposition was proposed and enabled an evaluation
of the quality of films. On the study of Si spin-device, calculations with a quantum effect, applied in the ESR simulator,
revealed the effect of an effective magnetic field on the electron-spin.

[Key words: Si device, Spintronics, Electron spin resonance (ESR), Quantum effect, Electro-deposition]
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Project of Functional Material Manufacturing
- Development of Local Companies of High Functional Magnet and Multiferroic

Material and Development of Fabrication Technology of Metal Nanocoil -
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
examined

[ Key words: aircraft, composite materials, metal nanocoil, sputtering machine]
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Project of Creating Advanced Materials and Devices
- Developing in Manufacturers in Akita Area -
Functional Materials and Device Group Yasushi SUGAWARA, Takashi SEKINE, Hatsumi MURATA
Business Planning Group  Shigeaki SUGIYAMA
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Abstract

(1) For the purpose of producing a dense TiC-SiC based ceramics with a diameter of 50 mm and a height of 20 mm or
more, a mixture of TiC-xmol%SiC (x = 50, 70) powder were sintered by a reactive resistance-heated hot pressing. The
TiC-SiC-based ceramic with a diameter of 50 mm and a height of 22 mm prepared by sintering a mixed powder of x = 50 at
1800 °C and 70 MPa, the relative density of 98.8 % and the Vickers hardness of 16.2 GPa.

(2) In order to develop a sulfide thermoelectric material, a mixture of natural pyrite powder and iron disulfide reagent
powder with x mass% Cu (x = 0-90) were sintered by a reactive resistance-heated hot pressing. The dimensionless figure of
merit ZT of the sintered body derived from the iron disulfide reagent was 0.12 at x = 60, which was 2.4 times higher than that
of the natural pyrite derived sintered body.

[ Key words: Reactive resistance-heated hot pressing, TiC-SiC based ceramics, Thermoelectric material]

1. IIC®IT
TiC-SiC #&t 7 I v 7 A, BMETEWEELZA L TEY, TASLGHA~OF AN IS, TiC-SIC £t
72 v 7 ADTERLEMA~DRAZX B I121E, A XORBULNRA R TH D=6, MAEEICT X iE, @B
JERERESEE 2 TR 72 BERE R (B SO mm, 8 & 20 mm LU L) OFERGCSW TR L=,
WNIZITPERERER, B REEN, IRIRBEDORFHAT RN X —NELAHAEL, =X —DOFIFIHD

_68_



BRPOEBRIANEEN T D, BEEHMENT, B BRI DM CTH Y . BEEOAFIMA T
&5, XTI T, EEHETLRMARGCREEMENIE R L, MEEEICS| &S . BEINERERTEEE 2 7ok
REVEM O ERIZ SV TR LTz,

2. BWETEMA - @8RBI O/ER

TiC ¥y & SiC ¥R ZJFEE LT, TiC-x mol%SiC (x =50, 70) FHEK
R L, R—L Iz X BRREZITV., IREMEEZSZ, 20
BEWMERE T 7 74 ML (NS0 mm) (ZFE8 L, B INERERSEE
&% VT 1700~1800 °C. 50~70 MPa, EZehDZfETRER L, H
P50 mm, = S 20 mm PA EDOBEHIROIERZ AT, —fil& LT,
112 TiC-50 mol%SiC £ 2 v 27 2 (EA 50 mm. &S 22 mm, BERE
IREE 1800 “C. SNES) 70 MPa) DAMBLZ /<7, 1700 CHERSA (x =50,
50 MPa) OFIRIHAE 1T 95.4 %, B 71— ARE S 13 13.1 GPa Th o727, I TC-50 mol%SiC £ 7 < » 7 2
IEA %< L= 1700 “CHERSA (x = 50, 70 MPa) ORI 1L (A 50 mm, - 5 S 22 mm)
96.1 %, B v I —AEX(X14.0GPa &720 DT L7z, 1800 TR (x =50, HES) 50 MPa) OFHEN}
FEREIX 987 %, By I —AEE1316.0 GPa TH 7273, 1800 CHERGA (x =50, AFET] 70 MPa) DA AT
98.8 %, £ I — AL 162 GPa & 72V | IHFFEEROMEZ R L7z, x =70 Ti&, 1750 ‘CHERSA (IIHT) 70 MPa)
OFIRPEIEIL 953 %, By B —AE XX 12.1 GPa & 720 | SEILIZIIBERSEEE, e om EXRD Hs,

3. Bt RBEIM R OBEMRE 015 ———T—T——T7——T7—
FIREGGEIIAR CPIIRRE 32 um) | HALSEAIEAR (7 b

YoRife 83um) | SR (75 pm LAF) ZEREWEL LT, K 0.1

SRERERILI AR KO LS RIC x mass% (x=0-90) &

TR Z U LTS IRE IR Z G U, @ EINEREAE2ERE 2 -V T 0.05

500 °C. 50 MPa, ELZEFH DA THERS 21TV BERSIA (4% 20 mm)

ZAERL U7, HEREIROBNVEMERE & LC, X 2 [T TEREFE L ZT

EHTTINZROBIR Z 7T, ZT 1, Wi LERaASE e BEAE R (x = 60)

IV THRRAE 0.12 A7 L, RIREEERILHRBERS A Tld x =50 IZ

FBUNT0.05 ZoR L7eAs, ZhidbSaEm BRI L 0 /N Sl £ -

Too X BHEPTHTORE R, WAL SRS R (x=60) & RIREPILHSRIERHE x=50) TIXELL L

SRILDAERR DS HERR SIS, BB CIERIRESRILIZE D SILBEZBEFLTEBY, 202 &RV ZT fHIC

HWEoT—HEBZBND,

ZT
LI
lllllllllllll

llllllllll

100

Cu-addition / %
X2 BEFEIROEERSCIEREFE S

4. &0

(1) TiC-x mol%SiC (x =50, 70) KA DILAKY A & BB HERE R TRERE L. B 50 mm, & & 20 mm LA EOSE
FEROVERLZ DWW TR LTz, x =50 DA, 1800 °C. 70 MPa DS THERL U 7= BERE RO FES 13 98.8 %,
By A — A S 162 GPa L 720 | et T I v I AEERTE T,

(2) REREGGIAR, “HALEGRIERIZEHHI R E x mass%Cu (x =0-90) ¥l L CIERL L 7= BEfE R Ik etk
REFRER ZT 1Z. R 7Y x=50 T 0.05, H%HEN x=60 T0.12 &7V, “HifbBaR3R b sRBEE AN 24 fEEMEZE R L
77

_69_



BRI b D-3< W B
- RDEFEZOBEICET D D3 DAIHESE -

AT b vy hu=s 27 0= SR FHE, Ik iR, G R, AR TR, B

Project of Creating Functional Materials
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Optoelectronics Group
Hidenori KASAMATSU, Yuji KONDO, Satoshi YANASE, Haruki YAMANE and Masaru UCHIDA
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Abstract

Akita industrial Technology Center have performed optical-related technical support for optical products manufacturers in
Akita prefecture. As an example, we report on development of MTF-based simplified tester. This system can evaluate an
imaging performance of camera lens.

[ Key words: optics, MTF, lens]
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Project of Creating Functional Materials
- Efficient using of the energy by heat and fluid analysis and design technology -
New energy and Environment Development Group

Kentaro TAKAYAMA, Kazuyuki ISE, Toshiaki KEITOKU
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Abstract

It can be said that ventilation of a house in a winter snowfall area is inefficient in terms of effective utilization of thermal
energy, if not a waste of heat. Utilization of ventilation heat is being considered as a heat source for melting snow on the roof,
and experiments are ongoing. In this report, Computer Fluid Dynamics (CFD) analysis is performed on the flow path through
the ventilation system for the roof snow melting system under test to help design future systems.

[ Key words : Ventilation waste heat, Snow melting system on roof, Computer Fluid Dynamics]
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Project of Creating Functional Materials
- Efficient use of underground heat and exhaust heat -
New energy and Environment Group Kazuyuki ISE and Toshiaki KEITOKU
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Abstract

Our prefecture has abundant underground heat such as hot springs. Considering the effective utilization of energy, reusing
unused heat such as exhaust heat in the industrial in addition to these underground heats can have a significant economic
ripple effect. A heat exchanger, which can make unused heat into reusable heat, is a promising means for efficient use of
unused thermal energy. We have conducted a thermo-conduction analysis of a simple double-tube heat exchanger. In this
year, we also conducted a new thermo-fluid analysis, and clarified the possibility of more accurate thermal analysis.

[ Key words: underground heat, unused thermal energy, heat exchanger, thermo-fluid analysis]
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Project of IoT Industries
- Development of Sensing Devices and Systems with Micro-Optics Devices -

Optoelectronics Group
Satoshi YANASE, Masaru UCHIDA, Yuji KONDO Hidenori KASAMATSU and Miyoko MURATA
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Abstract

A liquid crystal (LC) lens is a one of technology seeds from Akita prefecture, and be able to apply for useful optical
devices. A LC microlens-array (MLA) is a kind of the LC lens, that has a lot of micro-size patterns with circular shape on
electrode. The LC-MLA is expected to realize a controllable light diffusion device for illumination light. In this report, the
haze characteristics for the LC-MLA cells have been studied. Without polarize film, the homeotropic alignment cell is
obtained lager haze value than the anti-parallel alignment cell with applying higher voltage.

[ Key words: liquid crystal, micro-lens, homeotropic alignment, unpolarized light]
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Project of 10T Industries
- Development of Akita Smart Platform Technology -

Information and Electronics Group
Kenji TAN, Shinya SASAKI, Daizo SASAKI, Ryo ITO, and Masashi OHTAKE
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Abstract

In order to deploy IoT closely related to corporate activities such as manufacturing, it is important to train human resources
who can develop and implement IoT solutions within the company. We have trained more than 100 human resources who
can make ICT solutions internally by Al/IoT Basic Technology Seminars for 3 years.

This year, we held some seminars aimed at acquiring the skills required for security technologies when deploying loT and
the skills required for building various practical [oT measurement and control systems.

[ Key words: Al IoT, Human Resources capable of in-house production, IoT Security]
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Project of 10T Industries

- Development of Magneto-optical Chemical and Biological Sensors -
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, magneto-optical effect, magnetic nanostructure, magneto-plasmon]
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Project of Creating Green Electronics Industries

- Development of Sensor and Energy Device -
Functional Material and Device Group Takahiro KUROSAWA and Takanori KIYA
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Abstract

EMC compliance services by using electromagnetic emission measurement system and electromagnetic immunity testing
system were carried out. EMC testing and analysis technique were provided for improving the EMC quality of equipment.
User requests of the EMC measurement system and technical support were also obtained in this research term.

[ Key words: anechoic chamber, EMC]
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Project of IoT Manufacturing

- Development of Wireless Power Transfer -
Functional Material and Device Group Takanori KIYA and Takahiro KUROSAWA
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Abstract

A measurement system for wireless power transfer using high frequency in MHz was constructed. A drive circuit of the
system operated in the frequency range from 30 kHz to 2 MHz with high efficiency and transmitted power up to 50 W. With
the system, evaluation and optimization of wireless power transfer devices was performed for practical applications.
[ Key words: wireless power transfer, MHz power transmission, high efficiency power transmission, Magnetic resonant

coupling, coil design]
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Project of Process Control Manufacturing
- Expansion to companies in the prefecture of high-speed, high-precision

actuator technology -
Robotics Group Ryo ARAKAWA, Kazumi KOMATSU, Ryo ITO and Masaru KATO
Technology Coordinate Section Shigeki MORI
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Abstract

Liquid atomization and coating film formation using ultrasonic atomization are expected to replace conventional
technologies in a wide range of fields. The droplet size and distribution are important factors that affect the film thickness and
film quality after film formation, and it is necessary to evaluate the process up to the object to be coated in detail. In this
report, we investigated the atomization characteristics of liquid particles generated by ultrasonic waves using laser diffraction..

[ Key words: Ultrasonic Atomization, Langevin-type Transducer, Liquid Atomization, Piezoelectric Element, Actuator ]
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Project of process control for manufacturing
- Medical application development of electric field mixing (EFM) -

Medical-engineering collaboration Group
Ryuta NAKAMURA, Yoshinobu OKUBO, Takayuki KUSUMI

e
Fox IXBIRRRIHEIEAN 2 IS L, BN B O W 2 FEREl TR rTRR 22 Bl 2 BRSE L T 5D, AR & B
PEEYE (ELISA) ~IGH L. JG#7e ELISA HAlT 2922 L T\ o, AEEII~A 7 ny o7 L— MiZEIT 2
BIREEOIX S 27 L, HiO¥) (L2570, FafBEREIMFIEIC OV TR L7z, fRE LT,
— RIS oy ERERNC 5 Z L2 LW 7L — MEOBRHIROIZH S X(CV ) ZMZ 5 Z LT LT,
[(F—U— N BEEREREE, PURHTUASOS, BEAREREGT, ELISA]

Abstract

We developed a unique technology that can stir small amounts of droplets without contact (electric field mixing) by
applying the electric field abrasive grain control technology. And we apply this technology to enzyme-linked
immunosorbent assay (ELISA) and propose a rapid ELISA method. In this year, we examined the optimal electric field
application method to reduce the variation of applied electric field between microwell plates for uniform mixing. As a
result, we succeeded in suppressing the variation (CV value) in applied electric field between micro plates by changing from
an integrated electrode to a split electrode.

[ Key words: Enzyme-linked immunosorbent assay, antibody-antigen reaction, electric field mixing, ELISA]
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Project of process control for manufacturing
- Workshop of north tohoku nano medical cluster -

Medical-engineering collaboration Group
Ryuta NAKAMURA, Yoshinobu OKUBO, Takayuki KUSUMI
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Abstract
Akita industrial technology center is holding this seminar of sponsorship by the pace of 3 times a year from 2003 and is
aiming at new enterprise creation of a next generation by industry-academia government and fund cooperation based on
fusion of precise engineering and medical technology in north tohoku. It also held 2 times and invited each 2-3 lecturers and
they did keynote speech, respectively this fiscal year. participant was 91 totals, and Participating universities / enterprises
were 45 totals (24 inside Akita prefecture).
[ Key words: north tohoku, nano medical cluster study group, medicine-engineering collaboration, precision engineering,

medical technology, creation of new business]
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Development of high-performance sintered materials with excellent thermal
conductivity and abrasion resistance [3]
Functional Materials and Device Group Takashi Sekine, Yasushi Sugawara, Hatsumi Murata
Planning and Business Development Group Shigeaki Sugiyama
Robotics Group Masaru Kato, Hiromi Ishida

Akita University Akihiro Nino, Hitoshi Taimatsu

Péx

SiNs BT X v 7 A& @EMEREREIC L0 ER U BEfsrE, B E ., BA\ROMEE 290~ 72, BERS IR ORE K
FRIE o -SisNg FH, B -SisNs #H, Y203 FHMERS STz, BEASIREE N E < 22 51224 C, B-SiNg FHRHIIN L 7=,
1600 °C BA FCIHME ITHERE T 2 2 LIXTE Ao 7203, 6 mol% Y03 2RI L, 1700 °C THERE 5 Z & T
Wl Lic, YU 73, By h— A S MBI IR XHE B OB > TN L 72, 6 mol% Y.0s %
WL 1700 °C THEFE T H 2 & T, By I — A S 15 GPa, AHEEEIMEN 6.0 MPa m'2 & 7e 7=, BMRE R
FHKHEE EE DI > TN L, iR T46 Wm' K &g o7z,
[¥—U— K @EMELER, By A F BilA > M) oA B8, T

Abstract

Si3N4 ceramics were sintered by a reactive resistance-heated hot pressing. The ceramics were characterized for
sinterbility, mechanical properties, and thermal properties. The constituent phases of the sintered body were « -SizNa,
B -SizN4, and Y,0s3. The! Irelative amount of [3-Si3N4 increased with increasing sintering temperature. No dense
ceramics were obtained at 1600 °C or lower. However, SisN4 ceramics with 6 mol% Y»0; were densely sintered at 1700
°C. The Young’s modulus, Vickers hardness and fracture toughness for the SisN4 ceramics increased with increasing
relative density. The SizNy4 ceramics with 6 mol% Y203 at 1700 °C had a Vickers hardness of 15 GPa and a fracture
toughness of 6 MPa m!?2. Thermal conductivity for the SisNs ceramics increased with increasing relative density,
reaching 46 W m! K1,

[Key words: resistance-heated hot pressing, SizNa4, thermal conductivity, mechanical properties]

1. IXC®HIC
VTR O BRED RS IR 5 0 o o1 L & — Bl A . PESEREM 213, B o BRSO BBV & R o
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EV D% KT K o THEHEaROE LR R U, I 72 BRI O EEREE & 7 9 2 PR RE M B 0D = — X
BESTETCND, Fio, ITFEOMLEMOIRIC ES T, @EN TR I TR 5 TETEY
ZAHDOINTIZHW B2 B TR W BRSO BN LB & S D,

Si3N4 K> AIN % DA BHIMEI 7 BRI . BB REIE 2 47T 2 7200 T B BB . THESRERBHIE
IND, LNLRNE, BEREIC K DB EANEETH Y | RKRIROFHERELZ 572D OWFFERFE KD 5
D, RBFFETIE, ZAD OMEIORENEZ i RBRIE A U, BVRFE OB URR I | B AL 7 R B RE E A A4 B} & VR Y
TAHZEEEMNET D,

AAEFEIE, BRI SOB R IE I D Si3NG £ T 2w 7 AT OW Tl BN EBERE 2 A FO CRERS L.
MRS OBV 2R~ T,

2. EBRFIE

JEEHZ, SNa IR (T o B, aF92%). Y20 K (LT AX Y v r) &AW, FEHY RO IR %
F IR, MBS, SENe—x mol% Y203 £ 72D KO ICHEMKREHEL, R—AIVEHNT24h, =¥ ) —
NP TRARE Lo, BAEMKRIITESL, 77774 NEA RIZFHBE L, MES] 50 MPa T 1 min, —#IE
BV LTz, ORI @ EINERERS 28 ((EACARIEZE, SPS-2080) Z V>, BEFREIEL 1500~1700 °C. fr¥Fiy
1 10 min, F-UEHE 50 °C/min, BEZ2H, JIES) 50 MPa DS CRERS U 7=, BERSIIT M m 2 Fr il Fm
A Lo, ER L 72 BEfS IR DA O HTiE X SRIEHT2EE (B ER%, RINT-2500VHF) 17572, %
FEEREICIZ T V% AT AET, Yo 7R ORECITEIBE MM RAERE RE¥ o Tu A, UMS-HL) %
AWz, BSidey h— A SH B (v F T Via-S) v, BRI 98N, 15s OFEMFTHIE LTz, ik
BRI, By —RABEIHBRCTELEEE Y Ty 7 RE0D, IFIEO ED K HWTHEM L, 5
WMRIIL—Y—7 T v aik (%vTF ., LFA457-A21 Micro Flash) % f\WCHIlE L7z,

K1 P RO AN & & PR

Powder SizNy Y203
Average particle size [ 1 m] 0.7 1.08
Fe 0.01 -
Al 0.05 -
Ca 0.08 -
Dy20; - 0.01
.. o Ho,03 - 0.01
Composition [mass%] EnOs § 0.01
Yb203 - 0.01
CaO - 0.001
F 6203 - 0.0005
SiO; - 0.005

3. EBRFERBLUEE
X HREHTOFETN S WAL o -SisNa #1. B-SizNs M, Y 0; MR Sz, F£7o, BEIRENE < 72
HTEIZESTB-SENG ML 2D | ab B~ LR LIZBDEEZHILD, SNy & Y203 DULARK
MR S e o T,
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3 BEREROY o SR,

8

1 1Z Si3N4-6 mol% Y203 ((a) 1500 °C, (b) 1600 °C, (c) 1700 °C) DiHAAkZ 7~ BEFSEENE L 2 DI

ONT, BEADOKILNED Lz, £lo. BERIBERE 2D & BURD B -SisNy fif b RIS HEIN L 72,

2 I HERE IR O FA R85 BE 2 o~d™, FESEH 8 BE IR BERSTREE 1600 °C LA T T 93% L 0 b BN B9, s 2 hERs
HZEITTERP SN, BEREIREN ERT 510> THABENEM LT, £7-. Y20 IINENEINT 5

Vickers hardness, H, / GPa
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—_—
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B4 BERAOE y I — RS,

Fracture toughness, K, / MPam'”
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2P T, FAFEEEIFIEM L7, 6 mol% Y.0; Z WAL, 1700 °C THERE L 72 3UEHE, FHXHE EE 23K 100% &
U T IERE LT,

JITHEREIR DY o VR ERT, Yo VRITBEE L FEROME R 2R L, 8 AN 212> T
BEFE RO o 7RI L2, 4 B L6 mol% Y05 Z IR L, 1700 °C THERS L=kt o 7313, &K
D#JI 300 GPa & 7272,

B 4 ([ZHERERO Y I — A S 2R T, By o — AR S 1T OBINC X0 BN DA AR LT,
T T HERE L72 SisNs-6 mol% Y205 &2 2 v 7 A TiE, K TH 15GPa OFEWEE S 2R LT,

B4 5\ BERS AR OB BRI 2o 7R3, AR SBE MM ATEL VR S 86 82 0% (R U EBORS Zp BERE IR AR M & 7R L BERS TR
1700 °C T, 4B L 6 mol% Y203 ZWIN L7238 T 6.0 MPa m'? O @ WMEEEEIVEAE & 70 o 72, KALDMkEE
WX LTS D720 KALEND L2 2 & 03 i SSOBE OIS 7e RN oTob D EE X BiILD,

X 6 IZBERS AR DBMRE L 2 7 ¥, BVRERIIBEREIEE DS EA U, SusIclisi+ 5 2 & C8md 2 & R
L7co E£72. a-SisNg KV b B-SisNg B WEMZE R 2R BUL BAHOHEMN & BUREE O FHFE L TV D
EEZEZDBND, 4mol% Y03 ZIANL 1700 °C THERE T2 Z & THRI 46 Wm! K OBMRIEER L 72572, 6 mol%
Y203 TEMRER N DTN T L2 DX, Y0 LML Z ERRREEEZ DD, X 6 [THX
B L BREROBR AR T A, A EREINT Do TEYREREN/IM LTz, 202 b, SisNg
FRET Iy 7 ATBWT, BEREENTORANBADT 52 LT, BYREERREENTLEE2 61D,

Gl T T T T T T T T T T 60 T T T T T T

50 30 - -
- .'/.\h__—_"“_". : i "
40 | 4 40 -
30 |- __tf«*”’afaxi . 30 -
PA—
20 -

20 L /“ ]
—&— 700 °C |

1700 *C |

Thermal conductivity, &/ Wm™ K’

Thermal conductivity, &/ W m™ K™

L —a— 1600 °C = A 1600°C
I —8— 1500 °C 1 M ®  1500°C A
0 . I . ] ) ] 1 I . ] \ 0 L 1 L 1 L I L
| 2 3 4 5 6 7 60 70 80 90 100
Y,0; amount (mol%) Relative density (%)
6 BERGARDERER, 7 MR & BB R O BIR,

4. £+

SisN4 IZ Y203 Z WM L, & FRIRE CTRERE L7Z/ER. RO Z Enbhoi,

(DBEARSIREE D E5 | Y05 YN E O N AE - CTHERE RO R 6HE B 2388 L 7=,

QY 7#E, By H— A S BEAMEMIL. Y0 IMMEOHIE & Hic#mLz,
G)BMAE SR IFAXI L LB A R L TR Y, U RBERIR A5 2 L TRV BMRE R A R LT,
XX B

[1] N. Hirosaki, S. Ogata and C. Kocxer, Phys. Rev., B65 (2002) 13410, 11.
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Development of the novel slicing technology
using free abrasives controlled by AC electric field [2]
Medical-Engineering collaboration Group

Takayuki KUSUMI, Ryuta Nakamura and Masami ECHIGOYA

Pix

AL A FFM e & OWRMACEER BN, EREE LRI RE MBI % <. £ < ORI %2 %
RLTEY ATy EPHOY = — U U LRI, 2RO 6~7H% 55 Z &b iRf
{E~DEERBE, Z22T, ZOUWTRICHWLNLD Y A ¥ — Y —OEsh Bl e msnfifbz By L
T, UA v —LHLBBEICRIEE LA L, SIEREORRKL A U A ¥ — EIZ2h3RA 72 B & HIE 3 2 B R
RGA T ERET D, AEETE T AT Y =BT 2 R 21T 2 RISV THE T 5,
[F—TU—R:UA Y=Y — ATy b, U, GFEERR, 27V —, ZHtER]

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 results of
fundamental study on diamond slurries for EFS through principle experiments.

[Key words: wire saw, ingot, slice, free abrasives, slurry, A.C. electric field]

1. IIT®HIT

VAR O MERIB AL RTE O BEE(LIC X » TER T RV X —FI AR N EHEfF oML 23RO 5T\ b, HiC,
AT R X — DR E BT IV TERE « AREHIEICZH SN TO D30 —F /3 2RO KIE 78 M
REM EAASREN T D, BE, ZHINTWDRT —F 30 28R 3, #Ea Si s v il s
WD, WPEICERT 2MERRRA A2 TH Y, Rk A # (LLF SiC) RE(H U 7 AELF GaN), # A
YEY REERET DU A Ry v 7HREEROHEICHIGNEmE > T LM, 2o T SiC NU—E
ix, BERHFZERES IR NT — L7 v =7 AR RS (FUPET)BIMS0oRE & 72 BF 93 13 S A il
DL FREE R A8 U T e ~DIEF 2 3T, 2015 L 0 IIFRRUCERA SN T\ D, I 51T, 2020 i
VR AR R TR NT00S ([CHE S T E ST 5,

ZOEITERUIBED TS SICEIZUDE LIV A RE v v 7RERIE A Ty b2 b OOYIE TR,
QWFHI TR, @7 vy B 7T, @R vy 7 ITRERTY z— e LTRES LTV DA, LI
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WECEEERFEM TH D20, < OIMLRHRZZEL, L
T2 RbHEV, FRCOIM TR, 2 TEFOMTRMO 6~7
x5 2 ENOREL~OREEL AL TND, Tz —
OO CRIZ.HM1LITRT LI BR~AF ALY —Y =2 D,
A ra—7—|ZEEEEE DTV A v—THIZL->T A
Ty R DT =—/NRIZUIET 2,

SiC @D & 9 e @il BB 2 Ul - 2B, #A4 ¥E Rl D
RiE VA Y — RICEEBELZYVA Y—LTEZHWEERK
RGRD, OWFER R WD, KAWL TS, —5,
U arRH T AR E | RS OO UIET TIX, A Y —ICERRL A DB ST AT U =i F L
3 5 YIWNTT 2 WEHERRRL T A d < 2B VW BTV D, BEERRRL T RUT, WAk 5 U T BIEigh R
TRV, BEXAYIA Y —LEOBEMBE WM, IMTEEREREDF A—UnE< ., % LRONE LR
~OATBRRE,

Z 2T, ARBFETIE, B TRICHW DR SRR T KO U A v— Y —INTAC, TR E B k) ©
FRBEAT S, Thbb, BRICL->TUA v— T HICHRRRN 28E 0, @O EIWNERE & BAF 222 H b hL
DS ALZE > T, HOWETROAFEKREZKD [ERATA o 78] Z2RET 5, AWETIE. il
W &fix, BRATA Vo 7 BIROFERIERZE LT, MR E £ L2 RIC VTR T 5,

24 —kh

M1 ~FUAY—Y =R

2. EBRHE
2. 1 BRATA VU VRHEERERE
BRA T A 2w 7 OIWTENED FEEERY

7RBRAAT 5 7201 B2 R A T e
A Vv 7RI E A VT R

AN —ikN
B It L7, R

U A ¥ —TLTHEIX, kNG CIRFHHER
CNRR BN A SR O oD P 72 T
EEND, HEME LTy Y avieA
W, INEZEA T — Y FICRERT S,
Wi % BT Z 2T — DT LR M2 BRAT A o 7 SRR
L2 LI > TUA Y —TREGHIMOMIZEM IS, MTHE252 %, MEUIRSBARICTY A v—1T
BRI EESHIEL 2 LIko T, VA v—LELHHIMBEICHNEB 2R ESEDL, ¥AMTYESR
BRRLA P S ET2 AT U —%KEIM LG R0 —ERE T2 2 Lok o T, EBEHRRL S XD U A v — Ul &
P L 7olliE & LT,

BRERIHIEAOREIL. VA Y —TELWHIMTHDL VY a v LM TREBREZHM LI, 22T,
RFEEBTIT, BAREEEZRESEDL VBV — (7Y L2 F33120A) TEBZAKRL, BHONEE
Z HARFE2000D HEET 7 (b Ly 7 #lmodel 20/20B) (2 CHEE L CHIML7Z, ZOEFOBRNIIX, T
CHANFIm R a—F (T MNU54645A) EAEH LT,
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2. 294?~@%%é®%ﬁ$%

B3 0%, X2 OB EBRALE Y 4172 ¢ 10mm DY =
YHRAIT 10 pEOERAT A //,/57bD]i%BfT<>7f?%€>%Lf;
A Y —INTHE %, Zygo tHH L AEEMTEF NewView6300 (2 &
STHELEBEBR THD, MP, AR CR LICTEAMIEOW
m7m 77 ANVEHELT, ORI ZUWRS & L CiHitE
e L,

3. EBRERBLUEE
FVIORTEREMEO T, ERATA Vo VT REERZIT-
Too BEHE. 9010 O U a Ak (BIVIEOHAAY 7 T(1F)
L ESREIMZ X B XA Y FRIBEO, RERFMEIZD
WA LT, B3 U A v —UIWRE S ORI FiE

F1 BRATA D VR ERS:

wire Resin bond diamond wire 120m
Wire tension 8N
running speed | 2.53m/min
solvent Dimethyl silicone fluid (Shin-Etsu Silicone KF-96)
Slurry abrasive Single crystal diamond, (TOMEI Diamond, IRM)
concentration 1.0wt%
flow rate 50 u L/min
material Silicon
Workpiece size ¢ 10X 30 mm (OF)
feed speed 23 {4 m/min
amplitude +0.5kV, =1.0kV
Electric filed frequency 1.5-30Hz
wave shape Square
Processing time 10min

3. 1 RERRIRKTFME

X412, BRATA v VREERORERKFNEICOW TR RERT, 44 vEL PRI, 2-3
pm, 5-10pm, 20-30um @ 3 KERIREZHEL, v U a3 F A aBuaEIEL 10eSt & L7z, HERTOR
BL 1.5Hz 75 30Hz £ CTOERERELICTE0.5kV OBJEZHN L7ZBOUINTRS L 2l Lz, Z 2T,
qum@ﬁ*ﬁ(w)f@#%#ﬁﬁ V. BRRIRIC Ko CUIMNEE G R0 2 &b, TR ENORRE

WEROFERCTHBILZIT o TR Z K 40)0TRd, BRI 2-3um & 5-10pm TiX, BREVNCE - T
50%~110%DOYIBrEhE M R RA3E vz, FRZ, 1.5Hz BEORE B TR RIRERBE SN, —H,
20-30 pm TliE, —FIEDTHREN A ONDL72 L, 162X IXREZ VA, 30Hz 12T 130% M ERRM

BFohTe, T, KRR Z OISR E N OO EORENFERICKRESEELZRITLIZLEZEZ BN
%73, 30Hz FREE DO JE B ECIX, BRRLE LDy 7 A X —{bbiEd, +a R BRREF RN GO D EE X
bivd,
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(a) 105t Dia 1wi% S0uL/min (b) | 10¢St Dia 1wt% 50pL/min 3
8N, 2.52m/mm, 23um/mmn, 10mn 8N, 2.52m/min, 23um/min, 10min
2 0.12mm regm coated wire, £0.5kV, square <200 $0.12mm regin coated wire, £0.5kV, square
I :2-3um = :2-3um
g I :5-10pm [y I :5-10um
= 1 - 20-30um = 2F I :20-30um 42
E o 0
Ty =
3 w2
=, 100 100 g
= N
= s |- 1
Z £
Z
r - U U - U
0V 1.5Hz 3Hz 6Hz 15Hz 30Hz 0V 1.5Hz 3Hz o6Hz 15Hz 30Hz

4 TRATA 2o VT RIETRERIRAFHE  (EIBTRS | ()L IR S

3. 2 REEAKTEME e s
SICBRATA 2 IMTICRIET AT Y —5 S

S BERE I HEARRE 2 7, BRRIEEIE S-10um & L2, £ Lol
LY RS 10, 50, 100eSt I DU T, +1.0kV, =

6Hz DI &N L IR, T ORI 50 e

FUNEDF DI, 100cSt TIE, 37%2h5 A Fs =

FElC & PO MORED R LR & ST '
Z BT, ZAUE, 100eSt D HRERIE Tl RN I I

B RRELOER ARSI BT T L AR O l0est  socst  100cSt

5 BRATA 2 7T AT TR AR AE
4. ¥£L®
BRATA v ZFEBEREITV, BRANNZ XD 24 Y& PRAK O, RERAEMEIZ SV TRRET L7z,
ZOFER, 2-3um, 5-10um, 20-30 um ORFRIZE N TENRENEK 110~130%TIWr2h=m -5h R 24572,
F 7o VAIBORE FE AR AT 2 TR 100eSt R 0 ks BE VAL C I Bl gh R m B2 RIS S b 2 E b Tz,

B N

[1] http://www.yano.co.jp/press/pdf/1499.pdf,

[2] SEEERE) BR)ISCR - EIIHE @RE), VA Ry 78K - BT 1 ZAFRAL AR (2006),

[3] http://www.nedo.go.jp/content/100554528.pdf

[4] W EHA, FEEM, AN, MEEA, "NU—=L 27 bo=27 Zf SiC V= \DERER CMP 71k
A DBAFE, 2015 - FE BRI 1772 A st e > 5 T SCEE, (2015), pp367-372

[5] MMEZF= IR E— fih 3 4, BRALS A FREARTIE D 7= 60 D B SRR oy A AT B (2 B9~ 24198 — @ SUC
K DWEER N A T = X L OE—, & L¥RE5,79 &1 5(2013), pp.87-92

(6] JREB—fth 4 4, K70 BOUBRRENETTIR 2 W TR B W TV E DBHSE, B ABEIRSE 2w SCEE C i, 66 &
649 5(2000), pp.270—275
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Research and Development on Polymer Processing of Composite Materials

Using Cellulose Nanofiber [3]
Transportation Materials Group Makoto KUDO, Rie NOBE

ek

tra—2F )77 A3— (CNF) IZAMDP /LN 7OV T EZ R U, &) ERE R G AR
OFFMI & L CHER 28D TV D, ABFZEIEL. CNF % U 72 2 AT RIS 1 A 44 B O RN T84l % e
VT HZEEEME LTS, ABTIE, CNF/RY e Ly (PP) HAEMEHCES# Ik PP (LCBPP) %
WU Ol ER STt M AE 24TV LCBPP 23 FVaME ., EiPEdS K OV R IC RF 35 8 A G A L 72,
Z OGS, LCBPP I3RS 2B L, NP REZm ECE 5 2 &R gnois,
[F—U—F:®ra—2F ) 7y7—n"— E#ESIERY 7o’ Lo @R HATE. N

Abstract

Cellulose nanofiber (CNF) is derived from plant biomass and has characteristics of lightweight and high mechanical
strength. The purpose of our study is to establish polymer processing of composite materials using cellulose nanofiber
as filler. In this paper, the long chain branching polypropylene (LCBPP) is added to CNF/polypropylene (PP)
composite, and subsequently PP/LCBPP/CNF composite foams are prepared by the microcellular injection molding
technology. We investigate the effects of LCBPP on the morphological, rheological and mechanical properties. As a
results, the cellular structure and mechanical properties can improve with the addition of LCBPP.

[Key words: cellulose nanofiber, long chain branching polypropylene, microcellular injection molding, morphology]

1. XC®IT

trw—2F ) 77 A4 3— (CNF) [ IARMMNSHBOLND VT ELZFEE L, ALFH) - BALEIZ LY
F VA XE TN EZIES LIEH#ECTH D, 2OV A RTEEN 5~20nm, BEESNS pm U ETHY |
ko> 1/5 OEE T S 5, IREEMICEDERN D (RBRZERN AT 7 2D 1/50) LW\
FtEafeoll, Sz, WRARRFRENDH Y | MWHKTH D1 DREAR OV I WEHE A RE R &R Th 5
Z s, ZOREFIEOMER X OHERBEEDEA T TV AN, KR, HEIEEE A — 5 — Tk
BRE D U A 7 PRI DM B U CEVRTYERIR CNF A ELOBRFEICE Y fLA TV DB,
2016 FEICIIBREEA DT /e u—RAY 4y —7 7 uaY=s b (NCV 7uy=7 b)) BERBS. 2019 4£0
HIE—H—a—IZBWT, HMICCNF 2 Li-a 7 M —BERENT, 2087 NI —DOFE
FHE 10%2L Eoowg sl A2 #Ep L TV 5B,

—J5. BUKPED CNF (ZEKMEDOBATRMERIAE & ABETESELS . BIEN TOY—08BRRETHL 2 &0
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200 °C LA L DORRIZIREE F COEF R ENRE L 2> TWND, DT JFZENCTH 5 IV I L FEMERB L |
BARTVBVER G 2 G635 FIEABASE S 4L, ONF kit MHEERT 5 38R B & W o R R E o
TWAB LoaLZen b, AP AT S 2 & TMHIEZm B3 228, TROGHE L2 X Fofine v
STAENE D, T E T, TREOMFEII L OV CNF OA 6K Z B i, LA O 720 CNF B
ZRY Furry (PP) IZEALL., KA PP (LMPP) ZIRINT 5 2L T, ifEr o85G A2 TE 558
I LTHEM 2R LB, £, PPIRERIE N MELS . OFTHIMEEZ RE RN L h | B—Aa ki
2155 T EHEHELWHMENTH 2 234, PP/CNF #E4 EHE PP & Ll U CORVARIEER M L9 5 2 & ZHEd
T& 2B

A TIEL, PP/CNF FiafkOXiaE 2 UeE L, EREom L2 K5 2 &2 BRIZ, mWIRREE ) 2 FF
DRI PP (LCBPP) MZ N L 72, LCBPP 23 JatiE , Rk ds L OV PRI RIE B2 A L7z,

2. EBRFE
2. 1 MEB L UOREBF OER
BMICIZ— A0 72 7 0 » 7 PP (MFR=30 g/10 min, AAKRY 71 (Kk)), CNFIZHiloOBK, LMPPIEHE
BipE (BF) O /LE—F 2™ (S901), LCBPPIZHAKRY 71 (#k) OWAYMAX™ (MFX3) #MWiz, £
7=, PP CNFOFIEMEN FD7-, EEMEHIIZ~ LA VPP (MAPP, =— A~ 7 2 1010, =PE(k
RT3 (BR)) ZiRnL 7z,
TR IRASIT A (KZW25TW-60MG-NH(1200), (Bk) 727 /7 ~)V) Z T, IR#RIRE 180 “C TPPIs L UNCNF
AERUREM L, 3OV y FAFR L. (R, FRLEXV Y P2V T, BERA S 5 Or
(NEX180I1I-25E-MuCellft:kk, HRFHIAE T (BF)) 12T, JSICHERL L 7= % >~ L ERER T (JIS 1A) B X
MRS (IS 1B) #4572, NoZ#PRREA & LTHY, Ya—hyay MEICKVRE(LRDOR2 S
B &Y LTz, STHRIBRIE AR 21077,
2. 2 DERHE #1 o7y Rk
. FPAMEE (Miniscope TM3030Plus, (Kk) H 37

) ) Sample name Compounding ratio
NAT T ) aY—R) ERWTHEMEZBIE L
PP PP/LMPP=90/10
e T, A4 7 BXBRCTAX v F
(TOSCANER-32300 4 FD, HZIT= > hm—n | PPIONVE PP/LMPP/CNF=80/10/10
AT A (FR)) B L OE&M@NS Y 7 b PP/LCBPP/CNF | PP/LCBPP/LMPP/CNF=50/30/10/10
(WinROOF2013, =4pi# (FR)) MW T, ¢ 2 SRS
ByRiafeds ORI E 2 7HI U7, EhARs o pE
Melt temperature [°C] 180
HIEIX VA A —%— (ARES-G2, TAA > AV )L A
. " - il Mold temperature [°C] 40
v M) & AT R 2 AT L 7o, HE
IREEIX180 °C. O A E1%1.0, 0.5, 0.1 s'& L | Injection speed [mmy/s] 50
72 Nitrogen content [wt.%)] 1
Bl kA s] 24 B Fik FH) N N
FREMERBE (S967H, A 2 hrA) & Weight reduction rate [%] 7,10,15,20

FAWT, B9ERBRIZIIS K7161, 350 38R 13J1S
K717 12 L USRI 23°C E2°C OB EE T T - 7=,

- 103 -



3. EBRERBIVELE
3. 1 KyaiEsE
BREALEE 10%I281) 5 &~V oW SEM TEZX 1127 d, 2 TOERFICENT, R R

WCIERBEAO AR U, BB T OO CHHaTE, AxUEE a7 BOMICHER/ NS WRIED
TRIEAHER TE S, PPOBFA, a7 BIC Imm U EOKIERH Y, FREORKIN S &I L DKL T
W T&% (X 1a), PP/CNF Tid, 2 7 EOXIIEE pm, PREOXILORIAIE - nm £720 PP &b
i L CRIagE A kE L7z (K 1b), PP/LCBPP/CNF (X, FREZ T TR a7 BoRid bt um (28h—
LT ab, Z OB T EMERER A b AT - 72, P RIaR I3 E) 7 i (Machine direction: MD)
\ZHBWTC, PP T36 umiZxf L, CNF Z¥%s/l L7 PP/CNF Tl 34 pm & L, & 512 LCBPP 2 L7
PP/LCBPP/CNF TiE29 pm Ligb/hE< o7z, —J7, MD O EIL PP T 0.6X10* cell/cm? [Z%F L |
PP/CNF C 0.9x10* cell/cm?, PP/LCBPP/CNF Tl 1.4x10* cells/cm? & HEIN L 7=, #8% 7~ O ] & J5 ()W (Thickness
direction: TD) (ZBW T HFEEEOMEE TH Y . PP, PP/CNF, PP/LCBPP/CNF DJEIZ R IARN A, &
BEARIML, Kok
ERELE, 72,
Ay Y N SIANE
HFEBETOMEMTH Y |
PP/LCBPP/CNF 3¢ b
KISt E L
MD 2BV T AT
A 43 pm, XJEE
JE 1.2X10* cell/lem? &
o,

3. 2 REBRIERRE
BB D — i F R EE 2 X 2 127”9, PP 38 KUY PP/CNF Tld, FEEOFGEICHE-> THIEMNMET L, OF4
{4~ L7z, —J7. PP/LCBPP/CNF [XFFHOFRIZ - THIEN S EF L, OF ARk Z R Uiz, —i%
Bz, OFT A b A FE oM BHE, FETaRE R OB AT A LIC< < Baic XL B oXar#iiE 2546
—ZMHl L, B RagE A2 55 2 ENTE 5, PP &R L C PP/CNF (XXM E N UGS L2, 0T A

(b) PP/CNF

(c) PF/LCBPP/CNF

1 BRE(LE 10%ICB T DX o~ IR 7 OWiHE SEM G5

107 104
(a) PP

104

(b) PP/CNF (C) PP/LCBPP/CNF

104

JQ-M

104 |
o aftn © ! I
A i g E
= % | =
= = = w
10 100 £ (1
& (1/s) | & (1/s) &(Ys)
e 1.0 | 1.0 s 1.0
2 0.5 ' £ 0.5 2 0.5
i af.l 102 alll - af,l
10 10° 10! 0% 10! 100" 10 10° 100! 100 10! 102

t[s]

- 104 -

2 BBt O—ihR R



IR &R d 72, DFE D | CNFITRVAKAIE L THSRE L. PP ORJAMESENWE LIZZ L N0 7,
F 7z, PP/LCBPP/PP |[ZOT A LMEAHEL L, KO L OEG— &Ml 5 2 & T, KJaEEs I 512
WETLHZ ENTE,

3. 3 JERE

RN N P P

MRERT, £TOMRHC  E fo A | £ : 1 .

BT, BIEOMPI S g g O PPONE / T | A

T, BIERMERIIE T Lz % i_"1‘-'"PP""-C“PP-"fNi?;f : 13 . )

(B 3@) . #Es 075 5 7 L g

gomt DL BlERERE £ 08 L & - A

PP 069 GPa. PPICNF 35 | _ﬁﬂﬁ_rw moup TP

. U PP/LCBPP/CNF C 0.79 N S ]

GPa L 7257, CNF Ol 06 07 08 09 10 0.7 0.8 0.9 1.0
Density [g/cm?) Density [g/cm’]

R L RGO UEIC K
VPP &Ll L CTHEAR L
DIFIRETRE T d o 123,
LCBPP ORI LD RITA N oTe, L LAR23 5, LCBPP ORINZ LD, LEEA 0.7 g/em® F T
DT X 0.76 GPa OB IRMMER AR L, PP RIEVERD 0.75 GPa & [FFORE 2157, —J7, BT BbERIL,
PP 35 X OF PP/CNF |45 EE DU T > TR L7223, PP/LCBPP/CNF TIIARIIAR L 0 LN L7z, FFlZ,
L 0.8 g/em’ DEFAIZ 1.6 GPa & 72 0 . RFEVAKRD 1.2 GPa LV EWIREZ157-, LLEDZ & 725, LCBPP
DWRINZ X 23 1aEEOSGEL, tF R Z N 20NN E R ho T,

B 3 EEE L FEEEORR  (a) SIRBMER (b) T

4. ¥ ¥

A TIX, PP/CNF RBlaEOXiaE 2 deE L, HFRfttom a2 X5 2 L 2 ARIZ, LCBPP ORI
TR, RERRMER X OV SRR I RE TR B A RA Lo, KIaMEE I PP, PP/CNF/, PP/LCBPP/CNF DJIET
B L7z, KPERE DR R D CNF ORI OT i LM 2R S 97, KIaiAl L L TlsE L. <iafiE
MWET D Z &Ny oTo, —J5, LCBPP ORI, OT LA FEE L, ok L ORiaoa— 2 amil
THI LT, [JABEN S HICUEE LT, ZORER,. PP/LCBPP/CNF (23T, (KL E DO R 7R 7 R IR
EEDZENTE, TOMITHERIILE 08 gem® DL &, REBAE LY HLEW 1.2GPa THh 7=,

B'GE N

[1] EEBBERED, Brn—RF ) 77 A =%, s - HEe b /GRS H, BifiEms, (2015)

[2] A¥FE Y, BEA T/ BAra—AE—27 /L (NCV) 7uy=7 F 7uv=7 sOKFRkiL, Nanocellulose
Symposium 2019 &EHE, pp.71-75

[3] B HEEIE D, RIRIRHIC X 5 CNF/PP B AM B OFIaMEE L ik, 79 AF v 7 g L5425 26 [
KRS TR, pp. 129-130 (2019)

[4] RS —HEED, BIEHARY e LR EE@HAER, 77 AF v 7 A, No.2, pp.1-9 (2018)

- 105 -



HEEAEERREMDO 72D D
BBV A V—F —BANERICET 285 (F28H)
FICMBHFEER  AFOEE
AR 7V — 7 HEHBCT
SelE 7 v ABARE ETLEES V-7 BRES

Study on Quenching Technique with Less Thermal Deformation for
Complicated Automobile Parts [2]
Ecological Material Development Section Mitsuhiko KIMURA
Transportation Material Group Atsuko TAKITA
Medical-Engineering Collaboration Group Kengo KUROSAWA
ek
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Abstract

Laser quenching can suppress the dimension change of the automotive parts by thermal strain. Therefore, laser
quenching is suitable to partially quench the automotive parts. However, it is hard to quench the low carbon steel due to
fast cooling rate. The condition of the laser quenching should be clarified to quench the automotive parts which have
complex shape and small diameter. In this paper, the effect of the rotational velocity of the sample for quenching layer
was researched.

[Key words: Automotive parts, Low carbon steel, Semiconductor laser, Laser quenching, Rotational velocity]
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Development of Sensing Device and Wireless Power Transfer system

by using Electro-Magnetic Field
Functional Material and Device Group Takahiro KUROSAWA and Takanori KIYA

Opt-Electronics Group  Yuji KONDO and Miyoko MURATA
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Abstract

We considered a differential method to determine accurately the concentration of specific components from the
optical rotatory dispersion of sugar solutions containing multiple components. As a result, the improvement was more
than 4 times compared with the crossed Nicole method. Optical scanning electric field measurement system by using
semiconductor crystal as an optically modulated scatterer has been developed. Microwave field be detected in the
frequency range of 1-20 GHz and the distribution could be measured. On wireless power transfer system, transfer
coils with the diameter of 14 mm was developed. This coil pair can transfer the power up to 3W with
efficiency of 60 % or above.

[Key words: sake mash, glucose, optical rotatory dispersion, electric field sensors, wireless power transfer]

1. IIL®HIC

kKD _REHA~— MEZ Society5.0 (2, BLEEMOBRESCANICET2H 0602 EHEZTUGT 5729,
SRR Y 2R KO THERZ B - BET 2 HIRRE S EATDI TS, 9 W\ o I fFHRIE
B LT, BRE 2R LESEFHE v 7 o VX~ 2 A b b, T~ Ric
TRLF—ZME L THEREZINECTE D, A1 VXTI T 4T RIAT LRV VAT AOFB %
WESTLHZEE2HE Lz, iz, Brd~ofEH & L Tl/NVUEREEE Y 2 — VOB, B
e LTI TR TFE VOB EZED D L LB, TNH VAT AOEBENE - K A ZEEELRGE
THIDDORREIEES L TV AT LD LTS TND.

- 110 -



2. BREAE

2. 1 BHBALEZFALEBELARF I NVa—R2 VT
H A O S BEERER I T L & SIS RIS AT T 2 ATHRERIC L D720 HETH D, D72, KOEW

R & DENIT

A e A AR &2 R EICRIET D71
ZORTYH, BRI
FROGEKRAE X v b2 HWT I Lo — AR % |
ELTWDR, ZOFxy M AW FIETA
WL EOfEME e T L Refl &2 2545 b, A
LEWES AR, FITC, Xv i, o,
RERS 7NV a—RAREEE=X —T 2 HIENK
HHATND.

T a—R 7 EONFIEEMEITIE, BRI
IS DNCFIE IR 2 i 2 AR 1 723 (B8R
THRNE VI BGEAL D, £, HFEEMEY
BIXZOBIZ L > T, EXLEDOWRREENE, o
FU, BN RELR D, ZOREERWD
ZEIZEST, HELARIEEN TN DE L 72
O IR 2 B L CEHIICE SRR B D .
WELE I F TITHEE E DR RAKAFNE T H 2 et sy
Ze AR 5 7o O [RIEAHR G 715 2 W T2 3R S A
TAEME L. £, BHELAAIIEZIEEN
TNWAL 7L a—2AB LA, V<)L h—ADFENSSY
B PEZRHm L2, Lo L, WS FikIc LD
FENEEFHARE EE AR L T a2, JEES AR
WCEENTWDEREZSBEST 5 2 L 3 INEE

(a) 9.2% Glucose solution -

{
] i

45 4.6 4.7 48 49 50
Optical rotation angle (deg)

4 3 ZE#EE (a) BEOEZRLETFIE ()

Ko THESCEROM < N0,
L T a— LAy,

BIIAT NV a—APEFEDOE=

WA ICEBEOEITESICEVRHES L EbhTn
HAGE L 70 8 Ok 2 70 5B M Tt T g,
H—NEELREHO—2E 72> TW5. BIRTIE, 1k

B i“' a—a WRE—LATws
(PR EIRFIZH M)
.r‘ \1 | B
| (PR
,f{,dlkﬂ,’l RAT
S

B
(SRR

1 ZEBNEZ VTR BEHI S 2 7 A ORI .

/ 7 9.2 %Glucose
N\
0.5 ; \ - = = Water —_—
\
> \ /
5 \ //
£ 0 v ;
2 \ /
\ /
-0.5 A\ p
\ /
_1 T I\ T
0 50 100 150 200
Polarizer angle
M2 T ZEERSE & oAk () & 9.2%IRE

DT 3 — ZKEEUE O (Ip-Is)/(Ip+1s)5R EE D ZE L.

(b} 10% Glucose solution

. LN

45 48 47 48 49 50
Optical rotation angle (deg)

XD TN a— R KIERDFESEE T %,

- 111 -



Tholz. £IT, HHEETREEERIETIEIZIS W CRIERE & B S 2 B0 BREE 2 HJEbk U 7= Z=8hE1I
X AR 2T L OWE AT T-.

BILZ ZEEIC KD BE RIS AT Lo Z ~d. ZOFETIIFELEE—L2 AT Y v &2 =23 LT
45° R L= AR BHTER ORI CAR L, BREHC AR T 2. BB AEEE OB S II3FE R E T
RIEHEBEHEET 57280, WL —A ATV v ¥ —%i@ - PRt L OSIEEOFEELENET 5. K212
U TNEI2NRED 7V a—A L LT, KOV AT LAOFRETZEEES 7550 (-1)/(1,+) (Z 2T,
IpB L VISIETENEIVRRE — LR T Y v ¥ — %% LTtk OPEEE L OSEEOEME) &2 rd. 7ok, b
JRIZIZLEDZ Wy, /N2 KRR T g L& —% il 2 & T EZ450 nmlZHA L LZ. Z ORI HPRY & SHK
DINELL DR TFAETHDHT0° ICHEET DL, (-l)/(4)RETMAKTOTH 7= b DR, Fra—
AKEFE TIX0ARIZH M L7z, Z OBEE K20 RO e fhEliclil s 2 RETH L, FLa—x
KEEWHIZ L > TN LTEAENKRE D, ZALOFNETHE D R LI0EGEH L72ECEDOE A N 7T L% X3
@IZRT . Fo, EARREIECRARIZ30ERE D K U CHBI Lz EDO e A 7T A%K3 bITRT. 2
DFERND, EEETIIAT Y TRIH SN TWD Z ERNN1D. HEMICEEREZHE T 5 &, ZEihik
TlX0=0.010" , BEARNLFIETIEo=0.045 THY,

ALl Lo ER G A% AEENEZ VTR g O NE{@J&§_
SOFERSBIEZME L, DO AWT2 [ e S .
FRFLL L O SCAE I E N & £ 5 IRAWE & E R “’___iszi -
S OWEDRIT B R RIT 5. ’”Q7 TeTT e

2. 2 FEAHELCLZER LV T O/
BT oA AR ELICEHII 2 ik & LT, R

BGELIR 2 & OBGELI SR 2 045 L. & OELI 252

& L CTHELIM I EOBR 2 RIHd 5. eadfamidn

Gialal

DU YL ARBH LT EREEL TN D, ZOTFE "fs

Tk, PERIZZFONRY FEY v 7L T XX —D IxY

KEAIABH LTy U 7R L, ZhucE > HE Vlmmmfp@mm
HEDRIMAFIN L CHEDRE LIS ETH Y, B Mm,,'EZZE%ﬂ

SR 8 1 R EGELIK R R & 72, ——%E%ZEZE o

ST, MR AT D 2 LIk EEKESO M

SATRHIASTTRRIC A2 % & & b, HEEW B 5\ K B 4 BER OB

SLIAZ BB B S 2 K0 b ml e B oA st
MATREIC 72 2 E P SN D, ZONEEIZ LD mEER
BRADAOFH L AT 2 EFRIEL, WE LIZFERICHS
WTHRET 2,
HEROBALZK 4 1277, XY AT —Y LI
& U 72 ERAEIR > & A4 U 2 6 JE M RGP 8 AR - -
SR () o b, B 102 mm) ZERE L. BGEL position / mm

. _ o B 5vA47vRA N v TA4 EHETHES
WaT T CETH, BEURICIRELFTR L7 — - BEL IR R EE

7.114 GHz

Normalized Output

- 112 -



P2 WS L, 2 OmEZEIZ R U 7= 8Lk iR B 251k
ZRHT 52 & T, LMEMIEOBELREZHE LZ,
BB IIRA 2 A NVE—Z THEI SN LAEFEI S
—2 ff & W CRE LT,

IR S G /1-10 dBm)Z i L~ A 7
BARY YT T R, SRR L Y B~ A e~ )
7aARNY T T A OEGIRNCTRT] L CHUELEE TR 2 3F
LR R B 5 1R, WD, M A CRBED 6 WCALBSRE O AR5 E
WEZE LR EZ U Cnd, mEESFRICKE2HEEIZIZE-HL TEBY, HEEIC L > THBEL & [F
KR D 151 JE I BB D sy A el 2 FTRE & L7z,

TR IR AR EE 92 & B I O JE A A 45 | U CHGELIE 50 o JE s SR M 2 5 L 725 2 X 6 1o, JA
4 1 GHz - 20 GHz TESARIBENTE Y . Z O EEFA COBELME N ATRER 2 L D801 5,
ASBRITHERIC K HEHSMINEMEOE EMEORFTRCBREER OHIEZ L, X0 @R E 2 FEORIC
BAF 720,

AT O —IBIIRHEFTE 8 Bk (19K04417) D Bk % 52 1 TRt L7,

2. 3 BrIMIFUAL YL AGE . 8 5 OEE DR

TICRT E9IC, F—2%(E - MEBHEET 5% Y Ak IIFR A0 YT
BL=y ML IAREBNOE LV ELZHT D
GEA=Y hANUAYLATHREL, NEOEILE,
£, ZEfr7e Ot oG A ERREE TOMTIZER Y
Mo terv 7 - UA Y L ARRERINOIG AR Z1T
STW5., ZIZT, @EESKEHE T OBifE, &
O, RE®REERT — A EORRFICLE L 70D, WHkE M7 Ve—hELIUTURTA
R TS A IV SR T U 2 — L R L7

VAT OB FIEFEZK 8 ITRT. v A 2T
AATEY 2 =B LOER LAN Fv 7% HI# L,
S U7- i 2 65 LAN C©F — Z R 17— | Ziimk .
FTHYAF A THD. BE 10mm DT 7 U MREN L Tomm
EUAYLARETA YT U — L ABESE, F—X > _.“-_ !

Nh*35
HRE B 2.5 kBytes/s & 2Rk L 72, 2vBH ‘ |

Response / Arb. units
— L8] w 3 5]
T

w
TTT

5
Frequency / GHz

F7o, WRARY L2 L o RHTC IS X 8 U ML AT M - BEH
IR T A NV DFFEATY, BER = T MR ¢ 14mm,

aA VAR ¢ 13.2mm, h—H VESH) 0.34mm O FPC 2 A VERIMELZ. 2D FPC 2 A V&% %, EEIC
vy, A VHERE 2mm [ZBWTRKREBEEDENG LN D L5 ICHREIREROE#E(L 2T 7. £ OfE
R, ZEMARH 30~100Q 2BV T, 65%% # 2 % DC-DC AR ENRMF LN, ZEL=> NI
\W 2B 5B NEEETHIENAETHY, KT —~ICHT2IEHOM, BE=—XIZH bW
e a BUEHED TV D,

- 113 -



BNEEOEENERDRRT 1 7 ZAEAT O R
RRT 47 AT =T TR B, MR FI=, R 5

Research and Development of Robotic Technologies Supporting Advancement of

Prefecture Industry
Robotics Group
Ryo ITO, Masaru KATO, Kazumi KOMATSU and Ryo ARAKAWA
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Abstract

In this research, we aim to develop technologies to automate and to save labor in various fields including
manufacturing sites, and support the introduction of robotics technology in companies in Akita prefecture. We carried
out experiments of the robot hand which is developed as a response to grip irregular-shaped objects. Accordingly, it
became clear that we need to introduce a robotic vision and manipulation technologies for random picking, in order to
grip such objects firmly. Furthermore, we focused on the techniques using Artificial Intelligence (AI) for image
recognition, and experimentally developed a system for sorting crops by means of Al techniques. As a result, the
effectiveness of the system is shown.

[Key words: Robotics technologies, Collaborative robot, Robot hand, Image inspection, Artificial intelligence]
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R & D on production and purification of hydrogen from renewable energy
Material Process Technology Development Department

Junko KUTSUNA, Kumi KOBAYASHI, Yukio ENDA
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Abstract

Hydrogen gas is focused for global warming measure and the stationary energy storage. Hydrogen production from
renewable energy is regarded by global warming gas discharge restraint and storage of the surplus electric power as the
very effective means in particular. Therefore, the purpose of this research was to product hydrogen gas from Akita
Cedar., which is renewable biomass energy and much in Akita prefecture. Last year, the amount and components of
tar generated when gasifying woody biomass were investigated. This year, the hydrogen generation behavior of wood
powder that promoted the mechanochemical reaction was examined. Then, after the woody biomass was impregnated
with a calcium chloride solution, the steam gasification test was also performed on the sample.

[Keywords: Hydrogen, Renewable energy, Biomass, Global warming, Gasification]
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Abstract

In 2019, the working-age population of Akita Prefecture was 510,000 people (52.9% of the population). This is much
less than the national average (60%). Therefore, the labor force is limited. With the introduction of IoT and Al
technologies, there is a need to solve issues such as productivity improvement and operational efficiency. We are using
inexpensive one-board microcomputers and open source software, the development and technology construction of
"visualization" by IoT and "control and automation" by machine learning are carried out. This year, we report
experimental examples of product development based on IoT and Al

[Key words: IoT, Al, Machine learning, making smart, labor saving]
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