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Project of Digital Manufacturing Technology Training
Medical-engineering Collaboration Group

Fujio UCHIDA, Kengo KUROSAWA, Keiichi KUTSUZAWA Kentaro TAKAYAMA
Robotics Group Masaru KATO, Ryo ITO
Transportation Materials Group Makoto KUDO, Rie NOBE
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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. 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, through joint research with Mitsubishi Electric Corporation Nagoya Works, we installed a metal
printer manufactured by Mitsubishi Electric Corporation using the Wire / DED method, and started modeling technology
using the metal printer.

[ Key words: 3D CAD/CAM/CAE/RP, 3D-Printer, 3D-Sand Casting Meister, Metal-Printer, AM ]
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3D Manufacturing Project

- Application Development of 3D Shaped Objects with Functionality -
Planning Affairs Section 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. In this research, we made
a thin film temperature sensor and built a mold temperature measuring system.

[ Key words: 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 FUJIISHIMA

i

IRFEHEFR(L 7T A F > 7 (CFRP) |JHEEEIREOMEFE U OHZEM, BB, AR —Y i ST
%o LML, BIBICET RN EWZO@E A R Tha Z ENREARMEE 72> T D, AIFZETIERLEERFD
a2 Mz HE UCERRIZG LY 7'V 27 % V= CERP /A A 7 VERFERAN ORI 35 720127 L A
R E W22 7 Ly M — 2ROV TR LT, T ORER. FEEEERD L) bETED D720
I E D Z LN TE,

[F—U— K : CFRP, EEMEL FRFREMEL ) 7L 7 A A 7 V]

Abstract

CFRP is used as a lightweight and high-strength material in aircraft, automobiles, and sports equipment. However, it is a
big problem that the price becomes high because the time required for molding is long. In this study, we investigated the
amount of deformation of a tablet case using a press molding machine in order to establish a CFRP high cycle molding
technology using a short-time thermosetting prepreg for the purpose of reducing the cost during manufacturing. As a result, it
was possible to obtain a molded product with a small amount of deformation while reducing the number of layers.

[Key words: CFRP, composite material, short-time thermosetting prepreg, high cycle molding]

1. XC¥»IT

PREERHETRIL T 7 AT~ 7 (CFRP) &, BEE: « @IREE & U D R DAk 4 2 BF CRIIAMER LT %, B
L ERE 20 - 72 CFRP (I dn B, g T % 72 OMZ T Hi 70 B & TSR ST 2 2SI IR ] 2 254
HIZOmAA N THD LW MR DH D, —J7, PAnTBIEE

%A o7~ CFRTP |2 LIRS 0 3REEIES 5 031 A 2 L x1 TREHEAK
FRIGAT & 5 R RAFENTTRE T B = & i b EFUKIC I THIZEAR BEX B
HATND, LinL. JH4E. RO % o483 S AE A No. 1 6 (90/0/90) s
56 SN L A CERP 1T T bt 1 2 RIS ko ke N0 2 6 (0/90/0) 5
No. 3 6 (45/0/-45) s
APEIC K DR A MEAEIFRF STV D, No. 4 6 (45/-45/0) s
ARG TIX CFRP A YA 7 VEIEHIC L D1k =2 2 Me% No. 5 6 (0/45/-45) s
HHIZ b — R&Z —IV 3 AT L&A 2 T2 8B BHEME R 2E E No. 6 6 (90/45/-45) s
( () $PEYEFTRL MBOSO-GMS &) #f\\C, Ky h 7L =% No. 7 6 (45/90/-45) s
BIAC £ 557 Ly b or— AR ORI S S BaHkic>  LNo-8 6 (45/-45/90) s
W L O CHE T S,

_52_



2. EBRFE

AFEBRIAE A LR A ) L 203, VY LS
. P3843-10 (X :0.0mm) TH D, BIESRMITES) : 26kN, %
FEAREE 1 150°C & L7, —fi%A97 CFRP ORFLEFRE] 120 43icxt L, &
[BIORELIRETE] 10 43 & Lic, RS OHERIAIL 3 ot X #R CT 2 A
T EIT 2> ha—/Ly A7 ARR)HE TOSCANER32300 1 FD)
Z RT3 WITIIRT — & 2 BUG UIIRRA ST 21T o 72, A28,
I CAD T — % LRRENR/NIIRD X D727 4 v T 4 VT EAT
INRANT 4y METRHEIL, BEMmOER&E LT,

—fBi)72 CFRP OFEEARRI LR O J 7 E A )03 5 7o itkife

0° -45° 45°
(RAE) (PEE) (RHE)

o

0° -45° 45°
(RME) (hRIE) (RHNBE)
X1 pEEREES No.4)

Bhrmfg 00 L 90° | 45° | 45" D4 FEWEICEET S, S ORI Y BEURNE S I T —xfré 7

5 8O RET D 7Ok N ORERD 8 J8E &£ 70 %, ABIOHIETIIRIE

&2 BEEAL T 5 T2 O E 6 AT L

THRIEEATWETGREIZOWTRES LT, BBtz R 1. ibattaE sz 11oR7,

3. MBRKEUEE

FAZERHIE TR DN AT RO A 2 K 2 1277, Z DOfEF No.1
& No.2 OEZED 0.83mm &b RKE <, No.8 [T AR TlE
LV EBDERO Hivie o T, FEEMERKD 07 & 90° ALtz L7z
No.l & No.2 TiE No2 238 RIZ K& B HER S/, No2
X 07 EAME EERNBICHWLNTEY, 20 07 EAEFIZK
LB LEZD,

—J5. 0" BHDHNIE 90° JEE 457 BICEEHZ-5A . Nod
R No2 IZRONERRIHI SN TND Z LD EETE 2 (No3
~No.8) o ZAUTE45 JBOUGENEEIK FITEL TNWD L&
25, 00 JEE T45 JEOREEMR & B EL R L7255, No3,
No.5 DR TEAITZE & 0.5mm DR MERR TE 573, Nod [TZ5
#0.3mm & No3, No5 LV &7, Nod [IFEREMERT D 0" &
DOILEPFENE E 72> TEY, 00 BOEREINED 45 BRE
WEmal-LE2%5, 00° J8L+45 BB 5HE b Ak
DOE[A % 7R~ LTz, No.6, No.7, No.8 ® 3 FEMEDFEREIZI\V T 90° &
DB TIE72V Y No.6 & No.7 1342 B & A7 B0 0.3mm FRfE D28
WAL LT, L2rL, 90° J@03mNIE Th 5 No.8 TIIEILIF L

0500

0.333

0,167

1.000
1.000

M2 BGERE TR LN AT RO

h EBERS N2 o722 L pb SNBD 45 JEH 907 JEDOLTEZMH L 7Rk BTV D,

4. ¥&9

CFRP DA YA 7 VTSRO TR & I DOATE BN OV TG L7l R, B a s L7es b
EIGEDRRD TRV 2155 Z L 3 HkTz, ZBIROFKR L LTT 0° BOREP RO TRE <, SHICH
JENEFF & TR E SBR L TV D 2 E BB BT o7z, ARITFEEZD L7 X 5 ME~DFER

FOMRGFIEN R LAE L B2 5,

_53_



3D HbDOL Y EE
- EEHIA R OEHE IR D 3 RoTIN TEAR =8, -

ORT 4 JATN—T" NE B g =L M fn=

3D Manufacturing Project
- 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 low thermal expansion alloy (Invar Alloy) has increased with the development of semiconductor
manufacturing equipment, precision measuring equipment, optical communication equipment etc. Among them, a super invar
alloy is known as difficult-to-cut materials because it contains Nickel and Cobalt. In this study, we experimented drilling of a
super invar alloy (Fe-32%Ni-5%Co ALLOY) by using a cutting tool which is commercially available, and evaluated the
performance of these cutting tool.

[ Key words: Invar alloy,Super invar alloy , 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
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Si AV LTS, AT E OO CIRNERER LT D, —olk, AV UIEBOfTHERWDZ & T
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Abstract

Applications of Si spin-device technology has created new technologies for local companies in two categories. One is an
ESR(Electron Spin Resonance spectrum)-simulator which has been developed by applying the spin signal analysis technique,
having become an important tool in an analysis of molecular structure for users of the ESR measuring instrument. The other is
a new metal-plating technique which has been proposed and developed in NEDO Program with a local company. In the study
of Si spin-device with using the ESR-simulator, the local magnetic field is found to affect on the apparent spin lifetime.

[Key words: Si device, Spintronics, Electron spin resonance(ESR), NEDO Program, Spin lifetime]
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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

e

WUZERIR A TS 2 7 — 7 v b & LICEEM OS2 BOEHIN 2 BRI 572010, Bvhadis (2 21
T aAN) ERWETHEOMSLZ BIE LT, MvhERiE (X 20T aAn) OMERR b ONHERTGIEORRY
wAToTz, Fio, KERHBISIG T & 250G & mes L7z,

[(FF—U—F: iz, HEHM, AZNT/ af)l, ANy Z3E]

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 Creating Advanced Materials and Devices
- Developing in Manufacturers in Akita Area -
Functional Materials and Device Group = Yasushi SUGAWARA, Takashi SEKINE, Hatsumi KISHI
Business Planning Section  Shigeaki SUGIYAMA
Akita University  Akihiro NINO, Hitoshi TAIMATSU, Kiyoshi FUDA
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(1) JRFENNEEREE 2 VT, B 50 mm, & S 20 mm BLED WC-SIC Jit T 2 v 7 ZB L ONTIC-SIC Fit 7
w7 AEER LU=, 1650°C THERS L72 WC-20 mol%SiC &7 X v 7 AIARHEE 98.3%, B v h— Afl X
19.9 GPa % /< L., 1800°C CRERE L 7= TiC-50 mol%SiC & 7 X v 7 A IR HEE 98.8%, B v I — A X 16.2
GPa -~ L 7=,
(2) IWFENNERERAERE 2 FV T, TiO-x mol%TiBy ik (x=0-40) DIRE¥RZ 1000°C THER: L. BERIAZ
TERL L 72, BEREIR (x=5) OEERTIEREIEE 2713 0.13 T, BERSE (x=5) ZHOVTERLZBETY 2
—Li, IREZE 780CIZHB W T 194 mW D&k LTz,
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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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Project of Creating Functional Materials
- Project of Manufacturing Innovation Contributing to Advancement of Optional

Industries in Akita Area -
Optoelectronics Group Hidenori KASAMATSU, Yuji KONDO, Haruki YAMANE
Advanced Functional Element Development Department ~ Satoshi YANASE
Functional Material and Device Group Masaru UCHIDA
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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]
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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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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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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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- Development of Magneto-optical Chemical and Biological Sensors -
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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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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
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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
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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
X AIN A1, WC HH, WoC B FER &7z, 1~15 mol% Y203 3 XV 1~15 mol% WC # & AINEF X v
7 A%, 1700°C CRUEIZHERS L7c, WC ZIRINT 22 TCLANETZ I v 7 ADP U7 By h—AES
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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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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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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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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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Precision Processing Technology in Highly Filled Polymer Composites [1]
Transportation Materials Group Makoto KUDO, Rie NOBE

Wik
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YARYy MR BMRENET 0 T —O@EmBEIC K VIETERR MO RLEN, AT T ADOHNR E DR
BRD D, IGARREZMRRTEDRIBEEMO—>& LT, X MNHBIBER S 5, Z ORIGIEIR, Nk
VU U HE ORI MLEBIT . MERERPICRAET DKy, H A, BEE/ ~—& MK L, T ABES
RVNN—FEDRICARBROMRHE, BIEHMEIO Pl L A A T F o AR OB DR R & 5 &
ENTWD, LrLans, X R HEREIEIC L 2 @B EMERIE 2 R Y v S OB ICE T 53
BT EAER, AR TIX, S22 FEIZEA LY MU RO B L OSBRSS R Y 7 =
=L ANT A K (PPS) O MRS AIE M D ) FREIC OV THRE T 2,

[(F—U—F: Xy FPRAPHAE., 74 7 —@mBEBEa R Yy b SRR, KERIE]

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
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TSR % FHAIRTRE 72 = JE I FE R T > A T LD EEMEA AT L, #uk LHEERFOIXH D& 4120 T 7.6%
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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
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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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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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