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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
established.

[ Key words: aircraft, composite materials, metal nanocoil, sputtering machine]
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Abstract

(1) WC-SiC based ceramics and TiC-SiC based ceramics with a diameter of 50 mm and a height of 20 mm or more were
sintered at 1600-1800°C using a reactive resistance-heated hot pressing. The relative density 98.3% and the Vickers
hardness 19.9 GPa were obtained for the WC-20 mol%SiC ceramic sintered at 1650°C, and the relative density 98.8%
and the Vickers hardness 16.2 GPa were obtained for the TiC-50 mol%SiC ceramic sintered at 1800°C.

(2) Powders of TiO, mixed with TiB, of x mol% ( x = 0 - 40) were sintered at 1000°C using a reactive
resistance-heated hot pressing to prepare the compacts. The dimensionless figure of merit ZT of the compact (x = 5)
was (.13, and the maximum output of the module made of the compact (x = 5) was 19.4mW at a temperature gap
of 780°C.

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

material]
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Abstract

Akita Industrial Technology Center have performed optical-related technical support for optical products manufacturers in
Akita prefecture. This year, we calculated the LSF of the lens under test using the simplified MTF evaluation system.
Furthermore, Rayleigh criterion was applied to LSF to calculate quantitative resolution.

[ Key words: optics, LSF, Rayleigh criterion, lens]

1. [ICHIT

U —TiE $h - L - RSN C ORS8RI B 2 ekt - Il - fE G MReREh, Ot
FHALL SCFEREOMT R & AT BT D R A L C & T, JEBREEE RISV TR, Ml E DR
BRSO < PMEMEEICHN TR Y . BNEZENE X2 IS IMEERLS OBIRELE N AR AR TH 5,
T, UG 2T REEO SRR A R S, KHRNEEORIIRE L AR T2 2 L 4 BfE
L. REEL VR 28 FENBIT>TET,

BUE, BRNOI AT L XOBGERFETIL, Rl o XEBm L TTF v — &R 7 V—r RICEE L, Z0HY
BEERBIET D Z L TL U RMEREZRMEL TV, LnL, BRBRETHAT-OFEMENMEL, B E 0 MK
TTLERPEZTND, 207202 —TiE, EEMNR L AR & LT, MTF I X 55HlTFEOR
PEITHOTE T, AEEITHT- /2R E0 0 Lo AMEEE E &b T 5729, LSF(Line Spread Function){Z “LA U —
DFHEFEE 2T 5 2 & CEENZRMHME ) OES% kAT,

2. LA Y — O
HFRORRIEL YD S IHED D12, LA U — OIS 5D, B 11, 2 DOLRN HOYA L X

_62_



ZoimiE LG LTz & OB CTO L SOMESREE L
TW5, BN EINEILD 2 DD ENED S D IR
TR LT D, FI S DA OIRESITRIRD X
TR | 2 DOWMKIEAFFD, WREOTHE 1,% 100%
EL-EE, ZOMICHDBUIME 1,23 T4%LL T2 5, 2
DOOFNIERTEEL TR A D L L, T4% %25 & 2 Jn
RHMIC 2D L L2 b 00, LA U —0FHBEUETH 5,
I 73 74%LL T DD 2 D ORGRAER O FEEfE A 233 fiRRE & 72
Do EDORREOHELATLY | WAL mm (2 L72 b DHE
B (A mm) & 72 %,

3. LA U —OFHMIENEC L B G OBUS ik
AHFEFETIE ORI X 2800 OB 2 S D40 Tk <,
FOERIZ K D8 % S D431 3% L 72 LSF(Line Spread
Function, #R/A30 BIBOIC LA U — Ol EZ #9252
& T, B EER LT, —IC, LSF OBHIITHEIR A
HAND, AFETIEIRK2 TOrT Lo, gLy V5
BN T4 v LOREE T 17 7 A )L Cé % ESF(Edge Spread
Function)Z Bf3 L, Z &0 L CREHT 2 FikE vz,
OyfiEReE AVEIX 3 D X 912, LSF % Excel 1T 2 DM ~_GRHR,
). 2 MEOEHEZ R A ICBE ST, L1, 8L A U — D
fiHEDBI AT o7 & & OMBEAZ RS &V ) TFETEIG L
7oo B3 ITFEREDOL U ATHARFL/ZLSF TH Y, 25D LSF
WOREEEDS 52 umD & & LA ) —DOFIFEEZ 72 L= 729,
OyfiERE A=52um& Uiz, 20 & & OfE I 19 A/ mm &L 725,
ARFETHE, FRREZ VD 2 L7 i H
CEBMME N 2RO D Z L SARECTH D, R
RERFIC L 0 | REOFHBWEDN EXHIFRFTX 5,

4. ¥&®

Ty VHE)NG LSF Z B L, LA U — DRl 25
M35 LT B IEBST5FEEARE L., ZOME
BI%, BT D SN 5720, AHORREICLD
IRWEBEMRETH D, FD7H, BREDREL 72D
ZEDHIFTE D,

SHIX. OBV A ) —OFHlEAE) S L R

M1 v AY— DA I

2BV

)=y PER | (2)ESF

(3)LSF

X2 LSFOE4SFIE

Fifih
/ i I,
\ ")
»,
il N
X
Pt
0 50 100 150 200 250
B ()

B3 LSFIZX D fifhE DHUS

REMAL D BT AEEN BRIE AHED . MTF ° BRI W D 824 5% Lt LoD, Mgt &1T 9 TETH %,

_63_



BEREMEERA b D-3< W 3

- B PRAKARAT & BRFHEANIC & 2 = F—DRhREGHIH -

[ T 7 L —7 &l KRR
o L¥— « B L—7 FE Fnss, BE A

Project of Creating Functional Materials

- Efficient using of the energy by heat and fluid analysis and design technology -
Medical-Engineering Collaboration Group Kentaro TAKAYAMA
New energy and Environment Group Kazuyuki ISE and Toshiaki KEITOKU

£ 5

TS OMBIK LT, BEHENL O EEZFH LT, BROBEZENT VAT AORFEZED TS,
AT, R AT LOMEREN LIRS 2RGHEEHRR D7D, OISR SR L, BRIAEIT 217>
7oo TORER, KIERCIRE S 72 EOENETEINCH LN LT,

[F—0U— N KRB, BHids, BATIAART]

Abstract

To solve the issue of snow accumulation, we examined a system that melts snow on the roof by using waste heat of heating
appliances. This year, to build a design guideline that will lead to improved performance of the system, we conducted a
thermo-fluid analysis focusing on dimensions and structure. As a result, the difference in airflow and temperature distribution
due to various parameters was clarified visually.

[ Key words: unused thermal energy, heat exchanger, thermo-fluid analysis]
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Abstract

Gases with a low temperature of 150 ° C or less and low energy density are particularly difficult to effectively use among
unused heat such as geothermal heat and waste heat. We focused on the possibility of effective utilization of gas heat by using
a heat exchanger. This year, we examined the heat analysis technology related to the heat exchange performance between gas
and liquid in the double-tube heat exchanger. As a result, the multi-leaf shape showed better performance than the cylindrical
shape, and a particularly good agreement was obtained between the experiment and the analysis.

[ Key words: 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 -
Functional Materials and Device Group Satoshi YANASE and Masaru UCHIDA
Optoelectronics Group Yuji KONDO, Hidenori KASAMATSU and Miyoko MURATA
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Abstract

New optical devices that using liquid crystal material have been developed. A liquid crystal lens is a variable focucing lens
device without mechanical action. Further, the liquid crystal microlens-array is expected to be used as a device for controlling
light diffusion and light deflection. We have developed "high resistance film technology" (technology for producing optical
transparency thin films with high electrical resistance), which is the core technology of these liquid crystal optical devices. As
results of prepared and evaluated thin films in which Cu,O or the like is added to base material ZnO, control of sheet
resistance has been possible in the range of 10° to 10> Q/[]. Currently, we have started a cooperation development project
with private company in Akita prefecture. Purposes of the project are improvement of the transmittance, development and
establishment of mass production technology of the high resistance film.

[ Key words: high electrical resistance film, thin film fabrication technology, liquid crystal lens, microlens-array]
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[1] M. Ye, B. Wang, M. Uchida, S. Yanase, S. Takahashi, M. Yamaguchi and S. Sato: Low-Voltage-Driving Liquid Crystal
Lens, Jpn. J. Appl. Phys., Vol. 49, pp.100204-1-3 (2010).

[2] Yuichi Sato, Makoto Goto, Junji Ikeda, Yusuke Minakawa, Susumu Sato: Investigation of ZnO Based Thin Films as
Resistance Materials with Small Temperature Coefficients, Adv. Sci. Tech., Vol. 45, pp. 2376-2381 (2006).

[3] M. Ye, B. Wang, M. Uchida, S. Yanase, S. Takahashi, and S. Sato: Focus Tuning by Liquid Crystal Lens in Imaging
System, Appl. Optics, Vol. 51, pp.7630-7635 (2012).
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Project of IoT Industries
- Development of Akita Smart Platform Technology -

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

We have been conducting IoT seminars as part of our DX promotion policy aimed at improving the work efficiency of
companies in Akita Prefecture. These seminars consist of lectures and practical exercises. After taking these seminars, the
participant practiced IoT in their companies to improve work efficiency. We also conducted a new seminar specializing in
network technology and sensor technology, both of which are necessary for IoT applications.

[Key words: Al DX, IoT, Human Resources capable of in-house production]
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Project of IoT 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, plasmon, magneto-optical, magnetic nanostructure]
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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. Two testing
equipment: Power frequency magnetic field immunity test system and shorter hybrid antenna are introduced. These systems
can apply for new edition of international standards.

[ 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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L7z RIAT LEHWTRE=—XIXE L2V A ¥ U ZIGEOEIBAF 21TV, RINEZEOHIN )k L UMY
safIIMifEOm E& B Lz,

[F—T— R : UYL RAEE, @ E ek, BARUHRES, =4 VG FPC =21 /1]

Abstract

We constructed a measurement system for wireless power transfer of MHz band type with high transmission efficiency and
kHz band type corresponding to 100W. 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 -
New energy and Environment Group Ryo ARAKAWA

Robotics Group Ryo ITO
Technology Coordinate Section Shigeki MORI

£

ik - EAEET V7 F 2 — ZHITORNEE~OIGARER & LT, BEEE RO AT T\, Al
TR T ¥ a N URURE -2 O OB IR E L, ZIRRLO @O EAIMEDNRHECT, HRIAOR I LA Rl e
E DL TR O DEEZ WX BIFF STV D, SFEX, ST~ OBMEIREXIR LT 52 LT,
TWFIT L DB SOV CEBRIME 21TV RS L7,

[(F—U— N @EkEl, 7002\ VBRE - IRIERI b, EER T T Fa—H BRI

Abstract

We developed an ultrasonic atomizer to apply our technologies of highly precise actuations for prefecture industries. Since
the ultrasonic atomizer of a Langevin type has high directivity, we consider that it is suitable for depositions with saving
liquid for thin films. This technologies will be expected to homogeneously coat organic, isolation and optical thin films. This
year, we applied the ultrasonic atomizing coat to 3D stricture like a dome shape.

[Key words: ultrasonic atomization, Langevin-type transducer, liquid atomization, piezoelectric element, Actuator, Coating]
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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

8%

P i, ZEEE O TN 2 A TR C & 2 BREA 200 B IZBAZE L. ABINC &0 HUsHt
(REUS 2 IR bR D 2 & 2Rl LIRS A A B L T& o, ARl ERFMIAET 5 %*ﬁ & DS
LB THIIL, & 512, AT AREMOEEZ AL SEERRE L HIHT D Z LI2 X > T, BHRE TR
WH, ZOWMABESED Z LNTE D2 Bi%E LTz, ZOHEINCOWTHRET 5,

[—U— b BEREAERE, PURDUARIS, FEFHFLN, ELISA]

Abstract

We developed a unique technology that can stir small amounts of droplets without contact (electric field mixing:EMF) by
applying the electric field abrasive grain control technology. And we have confirmed that this technology can accelerate the
antigen-antibody reaction and have applied it to the medical and biotechnology fields. This time, we have developed a new
technology that can move the droplets while electric field mixing. Report on the technology.

[ Key words: moving and mixing technology, electric field mixing, fluctuating electric field, microdroplet]
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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. This year, from the viewpoint of preventing the spread
of COVID-19, all scheduled events have been cancelled. Instead, we aimed to obtain new competitive funding from this
study group. As a result, we supported 3 applications this year and 2 new projects were adopted.
[ 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 Next-generation Multifunctional Ceramics with Electrical

Conductivity [1]
Functional Materials and Device Group Takashi SEKINE, Yasushi SUGAWARA, Hatsumi KISHI

Planning and Business Development Department Shigeaki SUGIYAMA
Robotics Group Masaru KATO, Hiromi ISHIDA
Akita University Akihiro NINO, Hitoshi TAIMATSU
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WEMEREREICE D AIN-Y0: BENAIN-WC E T I v 7 ZR&ERL . MERCH . BERETE. THORIRERR, Bk
WIVER 272, BEREROMERARIT, AIN-Y,05 TIX AIN #1, Y 0540, ALY400 A2 MRS X431, AIN-WC T
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Abstract

AIN-Y,03; and AIN-WC ceramics were sintered by reactive resistance-heated hot-pressing method. The constituent
phase, sinterbility, microstructure, and mechanical properties of these ceramics were examined. AIN, Y»Os;, and
ALY 409 were detected in the AIN-Y,0;3; ceramics. In addition to AIN and WC, the solid solution of W,C were
produced in the AIN-WC ceramics. The AIN-0-15 mol% Y,03 and AIN-1-15 mol% WC ceramics were densely
sintered at 1700°C. The addition of WC to AIN ceramics was increased Young’s modulus, Vickers hardness and
fracture toughness. The ceramics with the best mechanical properties was the AIN-15 mol% WC.

[Key words: AIN, Y,03, WC mechanical properties.]
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HEES0°C /min, ELZEH . HNE 150 MPadD Get: CHERE U 7o, BERS AR Il i 2 V- r A, v i 2 ST AFEE L AT
WCH Wz, BERE IR OAE AR IIXHRRIEI T2 E (U 427 . RINT-2500VHF) THo#T L7, FEEIZIZEPMA (B A
A IXA-8200) & W o, BB T LF AT RET, ¥ o 7 RITEEE M RAIELEE GRE2 o a A,
UMS-HL) THIE L7z, STy U — A SRR (=T Via-S) &M, BER98 N 15 s
THIE Uz, BREEEIMEEIX, ©y W — Al SR CELCLIEEEZ 7 v 7 B& 6, IFEOEDRAZHWTHE
HLi7,

R1 JFRH R O PEIRIEE & T i B

Powder AIN Y,0, WC
Average particle size [mm] 1.27 1.08 0.53
Total C 0.04 - 6.13
Free C - - -
Fe 0.0008 - -
Si 0.003 - -
(0] 0.80 - -
Cr - - 0.86
Composition [mass%] Dy:0, - 0.01 -
Ho,O, - 0.01 -
Er,0, - 0.01 -
Yb,0, - 0.01 -
Ca0O - 0.001 -
Fe O, - 0.0005 -
SiO, - 0.005 -
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3. EBRRRBLIUVEE

X BREHT OFERD S AIN-Y,05 £ 7 I v 7 ZADOHERAHIL AIN, Y205 DS ALY 40 23R S 4172, AIN-WC
YT 2 v AOAIT AIN, WC Oz WoC IO E— 27 8 53, WaC O JCPDS 7 — & (2 b~ 4 EE
IZhI M7 b LTz,

X 112 AIN—x mol% Y03 £ L ' AIN-y mol% WC & 7 2 v 7 A DOFHIFARE 2 777, (a). (b)D Y205 T DBE
FERTIX. AIN AR Z 1 O IR OFERE E 72D L (o). (d)D WC Z RN L 72 BERS AR Tk, AIN A&+ WC
WU TR Z TR LToe AIN=Y205 TIEL Y203 A & 72 0 AIN FESRRLOBRIBIC A VIAALTEZ & & B %
LD, WCIE 1700°C TIHHEFAZ LR L7aW oo, EMBER CTH D LB AL, B1 DX 912 Y0 iInE
B7p DR AR LT,

X1 AIN—x mol% Y203 3 & U8 AIN—y mol% WC & T 3 v 7 2 DRI

(@x=1,(b)x=15()y=1,(d)y=15)

102 L L AL LR L L B | 450 | I T I I
[+
100k | £ 400 [ ]
S % <
> 1 = 350 L ]
= 98 L _ 7]
: £
2 3 300 - ]
2 9% | . £
= 2250 L 3
3 5
& g4l =
7 S 200 F ]
—0—Y,0; >~ —0—Y,0;
——WC —4=WC
92 M| | L M| L [ 1 | 150 1 | | T T | I | I
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16

Additive amount (mol%o)

X2 AINt®T I vy AOMXEE
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B 2ICAIN T3 v 7 AOMIEEZRT, Y05, WCIRIMESEINT 2120 DT 0N T3 2m
WSROI AT ORERG IR TR L 98% LA ORI R BERIA R G bl 20 Z &vb WCIRINAY AIN
T Iy AOBERBERICHRATHD B BND,

K3IZAINET Iy 7 ADY U T RERT, Y20 ZIRINLIZ5E . Y20 IRINEOHEIN > TR T L7z,
ZHUZ AINIZHA, Y20 D7 ZHRKPMMERNTeD EEZ BND, WCIRINTIE, WC IRIEDHEIMN A E - THY
L. AIN-15mol% WC T KfE 360 GPa DV MEZ R L7z, ZiE, AINIZHRTIEFITE WY - 7 Re
FFO WC OWIMENEIM Liz7d, fERELTHMLZEEZ 2 N5,

M4 CAINETI v I ADE v H—AME 2R/ T, B vl — A ST Y0 IMEOBINCE-> TIRTF L
72 AIN-3 mol% Y,0; T3 10 GPa & 72 57273, AIN-3 mol% WC TIEK 12GPa & 720 . WC DRI & -
TRESHEM LUz, ZHUE. AIN R Y205 IS THARTEWVIE S 28> WC 2 AR L. U8 ICBER 3
HZET AN E7I v 7 A0SR ELIZEZEZXOND, I HIZ, WC TIMEDOHEINIfE:> THEML |
AIN-15 mol% WC Th KfEA 13 GPa D sV MEZ /R LTz,

B 5IZ AIN © 7 X v 7 ZAOMWEEPEIE %2 /-7, Y203 i & & B ENENE O ZB I I BT 2R M RR IT L H s
DoTz, AIN-WC TiE, WCHINMEDENINZ - THEINT 2@m 27 Lz, E72. AIN-Y,0; & T, [Fl—
WINED AIN-WC 2 EVVMEZ 7R L7z, AIN-15 mol% WC Tidi KMEFK) 5 MPam®S OFEWMEE 720 . Z OUN
BIZBWTY U 7R, By h— AWM, BENEEN R E 2o,

15_'|"'|'|'| ]
14 - f

13 - i
ufkgm;&g”’kffxfﬂﬁ

11+ -

=)

Vickers hardness, H,. / GPa
e =
T
L L P |
Fracture toughness, K;- / MPa m"’
(3] 5]
|
|

] L ]
7= - 1 L |
—0—Y,0, ——Y,04
6 ——WC ] — ——WC
5 | \ L 1 1 | | L | | | ] 0 1 | | | I | | | | 1 | | | L
0O 2 4 o6 8 10 12 14 16 0o 2 4 6 8 10 12 14 16
Additive amount (mol%o) Additive amount (mol%)
M4 AINEITIvIADE v I— AW E K5 AINETI v 7 AOMEENMAE
4. ¥£¢9

AIN 2 Y505, BEORWC #ZNZNEML, 1700°C TEBEMELERE LI2FER, kO EBbhoTz,
(D1~15mol%® Y203, WC Z#NN9 % Z & T AIN Z i I BERS TE 72,

QY 7#, By H— A S BIEEIPEEIL WC ZIRINE O - T L 7=,

(3)AIN &7 2 v 7 ZDOMMAMEE O _EI2iE Y205 X0 b WC OEAERNIRZ R LT,
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Development of the novel slicing technology

using free abrasives controlled by AC electric field [3]
Medical-Engineering collaboration 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 results of
fundamental study by attaching "EFS" to a commercialized wire saw.

[Key words: wire saw, ingot, slice, free abrasives, slurry, A.C. electric field]
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T AL AR D D WFPEL OGN Tk, VA VTR A S BT AT U — %0 T L7 &8l
HIERERRRL S X <2 b VBTV 5, [BEERR F AT, WFHERR 5 AT X TEIRh ==X m s, &
FELAYTA Y —TEOEMAE ML, MTEEREREDS A—UREL, % TROFE TR~OARNBK
W,

2T AHFZETIR, YU TR IC AV B D BRSO U A v— Y — T, TR AR ) ©
FRBIEAT S, Thbb, BRICL->TUA v — T RICHMR 2 8E 0, @OUIKNEE & BAF 72 m S 0L
DWNAZ X > T, %O LROBAGEHAZ XD [EHRAT A o 78] MaeREd 5, AR Tl
BRATA o THNETROU A Y —Y —~OBE AL, ZOFEEFERZ@EL T, YEzhEm LI RIZTE
SR PE R AT DWW TRE LI RIS W T35,

K1 <wLFUAv——fAK

2. EBRGE
2. 1 BRAIA VU EAEEER
AIELIZER AT A v 7 H i Ie @ 2 K2 10R
T, N—AMIFF I NIHB TV T A — Y —
WSD-K2C, &Hififxaiil T, VA ¥—LEEH
ICREEZFIINTE DR L 72> T D, BRI
EEIC T oB DU A =R TS E L. VA .
— LEEEB O R Lz, £/, KT A RY Ol’” ! "“"' Ili ""'“
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R LTV D, 7o, HA RU—MIZEZRIT CHEHS
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BROKGEIZ, EAETEZRESEL YA
PF— (T VL2 FRI33120A) TREESEZAML, BN
T2 A5 5 % HEIR 220000 m EE T 7 (b Ly 7 fimodel
20/20B) ([ZCHEE L CETEEZ, RE 2N L7V AY
— & RAEHEMICEIM L, £72. ZoEREB OB

2 BRATA L /AL
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2. 2 UA YIRS OFEFE

X3, K2DERAT A 7 EIELEBAEE TR 1
720020mm O Y a AR 100 OERAT A > 7L
EIToTHEOLNTEZ U A Y —IN T4, Zygo +HH 5 GEAM T4
#1 NewView6300 |2 L - THIZE L7 BlEB Th D, X EBE,
JREMTRLUIEME 70 7 7 A VEREL T, ZOHEI &Y
Wriks & U CRMlfRAE & Lz,

3. EBRERBLIUEBE
3. 1 UAY—Y—FE# EOESNRAEE
UA v —LHRZMABHCEMAE ., 0 LEIFOKR
DB E T o1z, EFSMEZR 4 LT, VA P—AEe s
EREHMRFFH ORELERICHE L, T A v— L 3UBHEIZEAL
FEERFAESE, TOME, M4BT LIV A¥—1L
BRI TR 2 Bl E R AIRE T D5 2 & sl LT,

X3 VA Y —YIWiE S Ol TA

|

g A

ey BN AT

RN

.y v B
L o E Ve Al

B4 UAY—Y—FEEEOMKOBERFE)  BEERSML (), BERCPR), ERA F)

F1 BRATA v T HEBERS,

wire Resin bond diamond wire 120um
Wire tension 20N
running speed | 200m/min
solvent Dimethy]l silicone fluid (Shin-Etsu Silicone KF-96) 10cSt
Slurry abrasive GC2000 (FUJIMI INCORPORATED)
concentration 20wt%
flow rate 5L/min
material glass
Workpiece size 40 X 40 Xt3 mm
feed speed 0.2m/min
amplitude +0.5kV, =1.0kV, =1.5kV,
Electric filed frequency 6Hz
wave shape Square
Processing time 15min
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3. 2 BRAIATVVITREER

% 1R T ERAIEO T, BRATA Lo 73 1 1 l

EB AT o7, BEE . O40mm,. EE 3mm OH

AL L, BRI LT RIE S RS AR P -
N wire

"Dl/ T*ﬁ}ﬁbfuo sample

IA ¥ —Y—ToOuWEL, HsIZrnTLiric, 1F
BTH59A4Y—2RFETHHA Fa—JF— LR ED
PV HEORMZE . WmEH SN EITT S, FO 10cSt GC2000 20wt.% SL/min, 20N, 200m/min,

14 0.2mm/min, 15min, $0.12mm regin coated wire

®5 U oG & R

T=bb GIWFTE & R & SEHE A S Imm 0
Je A & RO 3 1T TR AT - 7, [ 6 12 a

BRAT > THIHIC X B YIRS % 5 R O 5] g l2r % .
MRS THASL LR R, 2T, mER 2 ﬁ ., ﬁ
DY S 224, WEHR I C 2% 154um, 35 72 1%& v |
#/2 L 4% 328.5um, 4 R 73 278um ©, ZRAEMANT N

AL L, BRAFINT 52 L0 Eo>T, T £

DRI BV TEIER LARA R bR, k2 08F a.L o:C vR
22% DGR LSRG BN, £, BRI

FEx RiF2ZEI2&o T, UMiKEOIXGSE bR 0.6 (.) e -015- N i N -115
CYARS) A DPANTNEY (R Applied Voltage, kV

K6 HT7ADERATA o 7 FedkEinGE R
4. £&9

BRATA T HETIROUA ¥ — Y —~EA L., ZOEMARFRERERZIT-7-, BREZEINT5
Zlic ko TR FSE NS S, £1kV., 6Hz OFERIELEEIINC L 0 &K 22%0TIWrshEm F5h
Brgonr,

5 G N
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Precision Processing Technology in Highly Filled Polymer Composites [1]
Transportation Materials Group Makoto KUDO, Rie NOBE
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RVNN—FEDRICARBROMRHE, BIEHMEIO Pl L A A T F o AR OB DR R & 5 &
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Abstract

The high thermal conductivity polymer composites have attracted attention as improving the heat release property 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 filler. The vented injection
molding is one of the innovative technology to resolve mold defects. In this method, there is a venting hole at the
middle part of 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 little studies on
precision processing technology in high thermal conductive polymers using the vented injection molding. This paper
describe the vented injection molding method and the mechanical properties of the high thermal conductivity
polyphenylene sulfide (PPS) composites prepared by this technology.
[Key words: vented injection molding, highly filled polymer composites, high thermal conductivity, precision

processing]
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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
W
BE DRI DEEN TV DR DRFER T OIREZ RS 2 FIELMSL LTz, Jva—REv L b—2A
ZIREG LTET VIR LT, ENENDOMDIREZFH L72fER, 04% FORAETHRHTE S Z &7
Srolc. FEEHELES T o HIZ oW T, HERAEER L L7 ARBELE 72 v, JekEET
TSR % FHAIRTRE 72 = JE I FE R T > A T LD EEMEA AT L, #uk LHEERFOIXH D& 4120 T 7.6%
WCHE LD, A YL ABBIZOWVWTIE, ¢ 14mm, 15T O& Wit/ Nl oA L2 R (RR4HEE 2mm ©
{RIRES) IW, DC-DC miEZha 65%LL b4 2 L7z
[(F—U—F :EBEG AL, ZVa—R, K, o, @EEELSt Y, VAV L RRE

Abstract

We have established a method for detecting the concentration of a specific component in a solution containing
multiple components. As a result of detecting the concentration of each component in the mixed solution of glucose and
maltose, it was found that the detection can be performed with an error of 0.4 g/100ml or less. Optical scanning electric
field measurement system by using semiconductor crystal as an optically modulated scatterer has been developed.
Microwave field be detected with an accuracy of 7.6% as 2 times standard deviation.On wireless power transfer system,
transfer coils with the diameter of 14 mm was developed. This coil pair can transfer the power up to 1W with
efficiency of 65 % or above.

[Key words: sake mash, glucose, optical rotatory dispersion, electric field sensors, wireless power transfer]
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Research and Development of Intelligent Inspection System based on the Fusion
of AI and VR Technologies [1]

Advanced processing / Robotics Group

Ryo ITO, Kazumi KOMATSU, Masaru KATO

Pix

BUR o N TAEE (AD) BB CIEFE T — 2 0GB L OZOFiE (7 /) 7 — a UEE) IS KR
EHFNIMDPMNDZ EREE LTET LN, ATEADHITFTO—RHE > TWD, RFIETIE, FEHT—XD
BRB LT /T —va AMEEOMRILEZRIE L, ZhE TH -7 3D il (VR i) b &Lz Al D
B LWFEEGIEORSE - FiEE(TH, EHIC, HERESLe ARy oy FOHIENZ Al 38 AL TA~— b
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KA 3AERHI O 1 4EH & LT, Al OBASSEREIREE L C a2 W6l s LTHOY AT ADM%E., BX
CEHBD Al ZEALTOR Y hOAY R U ZRBICHNEOR Y oy RORIEEZ{TH-T-,
[F—U—F: ATHAEAD, BEAE, ABRE, vhy by R BHAHR=2—T /L%y F(CNN)]

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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Study on smart process using IoT and Al
Molding [3]
Information and Electronics Group

Kenji TAN, Shinya SASAKI, Daizo SASAKI, Ryo ITO, Saori CHIBA, Masashi OHTAKE
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Abstract

The working-age population of Akita Prefecture is much less than the national average. Therefore, the labor shortage
is becoming more serious. In addition, due to the influence of COVID-19, working styles that avoid contact with
people as much as possible have been needed. Therefore, it is necessary to utilize [oT and Al technologies to improve
productivity and efficiency, and to introduce remote monitoring and remote control. In this research, by using
inexpensive one-board microcomputers and open source software, the development and technology construction of
"data collection and visualization" by IoT measuring devices and "control and automation" by machine learning were
carried out. Based on them, we succeeded in making the production process smarter and product development.

[Key words: 10T, Al, machine learning, labor saving, remote control, remote monitoring]
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