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Acceleration Project of Next Generation 3D Manufacturing
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Abstract

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

Since last fiscal year, we have been promoting research and development related to next-generation 3D manufacturing
technology for Digital Transformation. However, due to the wide applicability of 3D and digital technology, we have been able
to expand its application to the fields of welfare, art, and cultural asset replicas in addition to the industrial field this fiscal year.
In this paper, we report on the application of the technology to these fields of application.

[ Keywords: 3D manufacturing, welfare, art, cultural asset replica, reverse engineering ]
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Abstract

To date, we have conducted Internet of Things (IoT) training, computer network training, and sensor training with the aim of
developing human resources who can improve work efficiency at manufacturing sites. This year, in addition to the above training,
we held a new training session on Artificial Intelligence (AI) technology, which is expected to improve productivity, strengthen
quality control, reduce costs, and create new value.

[ Key words: IoT, computer network, sensor, Al ]

1. IIC®IT

N BB A RN D BEEBIHZ1T B 35503 b EBEEI L QD e FEHLT DL
ELT, IoT Hiffr, Al DT 5415, GO I EGEBCIE, AR b, SEEBORIb, AN,
-7 fEALED SIS, L L, 2o DOEMIZEE T 2852 AT 5 M IEL T Lh HolidsE 2w, ZoEs
PR D720 | ZIVETITo TET 10T HATWHEZ 5 | SR Ehi§ 2L 2612, AT TBGEERA R R E LT AL
iz BE I 2HER LT,

2. ToT EAfTHHE

LAEELIRD 3 SOWHER FENEL . A B RUZEOHA T,

ToT OIEFEICBT 2R OMEH#L . A9 THASL T 0T T 3L A& AW, T —Z DIUERE(E 2 KB

FEREE AT E

‘10T ZIE L CWO X TRELIR DRy NI — T %7 SRy N — VR b iHE

P ZDOLDIZOWTOIEMBEAFRIZIN A, ToT [T ORI ELZ % 5 R &

SEREBARHE DFRF 5y L Ry NI — V7 RHEAHE | B2 HRHMEAFHE IZ 3\ Tl ARAFHE R IZ T L 72 Youtube B
O | FERFE R 252 5 CEREML 72, (AL, EEETHE OMERUEZEH 2 IZBIL T, VT XA LD FRE R

750,



WEREIRDTZ | Web FIE Azt LT, IMEDOWNEISR U AER M T 528 T, I0ROZRER/IRSH
TeboEEbhs,

3. Al EfEHHE

AR IR, B Rk, HAR SRR AR ICHE TS
RS X — AU AL HifiiE B R E LA R
Bk & 7203 B T OIE AR T0D, A TR ATRE R
F =T = ZARZE D RIEIC T DR ERN T AN
LS TODIEN Al HTOIEHDILR0E LY —)E
HEDTND, Al HiTIF RS 3ICIB W ThH, EEMER B, &
BAEHEOAL, AN, Fric /e iiEAlE /el DAY v M
HI=HTATREME A TR IV | Al 235 A LTt 4 & m O 5 HL
DA OV TW D, HUMBEZEIZIHITD AL TEIER 4 1
HEIIL TR, R EEE KL TWDEEE W EE IR T
0%, TORRELT, EAIZBIE 35 @O ANCEIT 72
HHERO AL, T — X DR+ S LT b5,

AHHE I, BRI E X G, RE SR 2 —R LTz
Al A ICBI 25 ek e = OTE A B 5T 522 BN
LT, G IR D EARINOIRE FE ET L OBEET—
BLIA)F 2T 5% 5% 5L HEA T E A CEMmL-, £
F°, Python 7'/ I73 7 DAMMBAZ—KL, T VX VH
BOANH N BLOEG T —Z ~OEAE, BGAEE O FA
BERREZFALT, WIZ, WEFH BT 25 mi%kz P /
BEL, =2—F LRy NI —7DET N FIELEEOFH X1 BHEORKT
T2y AW T VOEMEREE KL,
BT, RIEHE 7L — LT —2 PyTorch 2 WGk E T Va4 9 5 L R 2110 k% B EEL THA
72, FLC BB E T VORISR A RIpEE T — 2y hOMERICBL T, Al 215 285G bE-h
AT OB I, FB T —FOWE L BT S NVAT G EIZ DWW TR LT, RUFHE T, BEEEHE 23T A
RGO T, HEFE L DE BRI ~ OB RO 5 LI DT,

4, 9

ToT HAfBEE CiX, 2 TERL CTE/Z Youtube 2EDHEMM 2 WA LT, AT~ FIERXOHEEIT -T2,
TSI Z  VERLESEER A3 125 L Web RFEE A TOUT LA A LOFFE A A+52L T, JOBIRKRPHEETTS
TENTE, Flo, S EHTZICBME LT AL BHETIE, BHRIZxET 5 Al OIE T3 TR B L7225k o Fotkk
EHN—L, INHEEGTHIETHGIOE AT DM NAL— XA TZADHIEN AT REE 2D, o, AL HEIC
GEND, TUTTILT | BHGILE —a—T Ry NT =7 W AT BT —Z ORI LT AL,
HHIRTHA MM EL T Al SO B THIE SN DT ENMIRFSND, MBI L TiE, M2 R E R a e
HILTHEY, ZNHLDE RAFTRER RO K72 BT, 4 %1%, JV=—XRL NS DI EAZE ERN15, HES
Erii T 5T E ThHD,

751,



5G F& HVWIOEBIERD AT A0 RS

- By MNERBSEEIT O FREARR (3] -
=D SIS —T KT E U L M Fi=

Development of Remote Work Systems using Telecommunication Technologies
including 5G
- Demonstration Test of Remote Control Robot Technology [3] -
Smart Manufacturing Technology Group Masashi OHTAKE, Susumu SEGAWA, Kazumi KOMATSU
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Abstract

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

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

Materials and Complex Shape Parts [3] -
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Abstract

In recent years, there has been a growing need for reverse engineering, in which parts for which there are no drawings or
machining data, or actual products such as molds, are measured with a 3D measurement device, and the data is used to
manufacture products for updating. Generally, when manufacturing products by cutting, it is necessary to create NC data using
CAD/CAM. On the other hand, STL data with free curved surfaces obtained from measurement devices such as 3D scanners
used in 3D printers needs to be converted to STEP data or IGES data. Therefore, editing in CAD/CAM is difficult. In this report,
we will introduce various reverse engineering cases in which we devised an STL data conversion method for parts with free-
form surfaces and created machining paths that are assumed to be machined with a 5-axis control machining center.

[ Key words: 3D CAD/CAM, STL data, Reverse engineering, 5-axis control machining center ]

1. IIC®IZ

I, bOSKDOBIEG T 3D 7V 2 (lE 3D 7'V 2048 3D 7V 2) 12D mORIEIC RS T, 20
HLOEIETHIEB %2> TND, BT, UN—RAT V=TV 7Tl 3D Ay LB ST —2° 3D 7V 42
FHEETIEHESNADT —#1E STL 7 —Z TORVEI N i CThD, — 7, BN T4 Cld, T IGES 7 —4%°
STEP 7 —X TOCVE A FWTHY, ik CAM [ZHWVIAZ T H O NC 702 LaAERT 2008 — K1 THH
728, STL 7 —& %4 LTI Lo 7 o AL ORBLRTH S, 20 STL F—Z1% 3 IRTTIEIRE LD /NS
72 = (R HEASE DD B HHiE A A T 2RISR LT, CAM 2 L 72T S ROV ERAS A

,54,



HETHD, T TAMIIE T, 3D T VXA ZIE L, STL 5 — 2L AN THE M 528 T, HibuvinL
T AORFEE BEEL ., RNEZED A FEMN EE X5,

AHFHECTIE, BHMEEZAETHHMIRO 3D 7 —4 (STL 7 —2) b, ik 72UN—AT o =T U 7 Sl a8
L., EBED 5 i~ =272 2 COBBIN TS AT REZ2 N T/ S ADVERIZ W TR T2,

2. B HEEOIMNT SAVERL

1 WZINT'T VERT, 2O TET MIERIREOT-91Z 3D CAD (Solidworks) CYERKL7= B H #hiEa A3 %
ETNTHY, STL 7 —# THALIZL DO THD, FHSCEMDO OAERSELHET L ThIUX, STL 7 —XDOFETHL
IRAEAERT D EN KD BN DL, B B HiEE A T 2F 7 WL E 0 NS = A OSHOEE IR CHERL
INDHI=D | INTES O OB NKEETHY, STL 7 —4% STEP 7 —4#X° IGES 7 — ¥~ LA M DU ENH 5,
ZZC,STL 7 —4% U/ =R V=77V 7h7 =7 (Geomagic Design X) T STEP 7 — X THREEZA L 72 (X 2)

WIZ, TREEZHALT= STEP 7 —%% , CAM (Mastercam) ~7 — X% AL R—R " 5ZE T, MITLL7Z0 O H A 5R
FTHIENE S LD, ZHUCEY, B MEICHL T, FEBEO 5 filifili#~y =2 72 2 TOMMOIN TA RTEE/ N T/ 32
AR (B 3) L IO 2l —ra Al Al a2 STL 7 — XL DN LS AT RE ChHZ LA i L7
(=4,

3. £t

ARGETIL, A IRV N =R V=TV T HEFEAREL, STL T —F & _—AL 7= BB iiEE A 3555 EikE
$HRIZ STL T —XOZ T35 T, 5 filfili~s =2 7L 2 COMIAEE LM I SRR ER L, /o w5
FETDZENTE -, %Y STL 7 — 2 &1EHLT-, SOZRDHNIN THAF O AIEENVEZ AR > QUL T ETH D,

.’&"l"‘
ENa—
e

X2 F—FHmELH (STL>STEP)

X3 CAM ~{2HR—k — I/ SRR
K4 CAMIZEBMII = —ay

755,



SRIEAIN TEIMC LD AEREME W b - B dn B > %
- PRREMEAIRIOBAZEL RINAESERRE [3] -

RERER R 7 2 L — B 22 e
S HE
I (05 %

Productivity improvement and new product development with material processing
- Developing in Manufacturers in Akita Area [3] -

Functional Materials and Device Group Takashi SEKINE and Hatsumi KISHI

Planning Affairs Section ~ Yasushi SUGAWARA

Akita University Akihiro NINO

£33

TiC 1O ESSOMHEERENE , M EPEAZFF-O720 | GIHI T EMBHIHWGIL TN D, LinLZenss, HUR T OB E
FEDEEL N, 20728 | TiC 138 A 7 —Z UL THRERS SV A0 BEAIMEE DMK N 975, TiC I SiC ZIRINT%
Z L CRERE MO 3 ) BB E M I N E TITO D> TS, ABFZECIE TIiC-SiC £ 73y 7 ADMEMAMEE %
BT EESEDT0, ZrC BTN T3y 7 A% BB NINERER IS KO ERIL | Bt EE 250~ 7=,
[(F—U—R:BAbTF 2o RACT AR, BRAED Vv a=0 b BT ]

Abstract

TiC having high hardness, good wear and heat resistance is used for cutting tools. However, pure TiC is difficult to sinter in
dense without metallic binders. TiC is sintered with the addition of metallic binders, but deteriorates the mechanical properties.
The addition of SiC to TiC improves sintering and mechanical properties. In this study, ZrC added to improve mechanical
properites of TiC-SiC ceramics. These ceramics were sintered by resistance-heated hot-pressing, and were examined
mechanical properties.

[ Key words: TiC, SiC, ZrC, mechanical properties ]
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Abstract

We have studied the properties and performances of plastic materials and the polymer processing technology for improving
productivity and developing new products of the companies based in Akita Prefecture. This paper describes the development of
organic/inorganic composite coatings to improve the mold releasability at the plastic injection molding.

[ Key words: Organic/inorganic composite coating, Releasability, Injection molding ]
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Abstract

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

[ Key words: printed electronics, dispenser printing, conductive adhesive, thin film temperature sensor |
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Abstract

Carbon Fiber Reinforced Thermosetting Plastic (CFRP) is widely used in various fields from aerospace to sports goods due
to its lightweight and high strength. In this project, the caul plate was changed from an aluminum plate to a resin plate with the
aim of reducing costs during the autoclave method of CFRP flat plate molding. The molded CFRP flat plate measured the plate
thickness and surface shape, and the resin plate used as the caul plate measured the surface shape before and after molding.

[ Keywords: Carbon Fiber Reinforced Plastic, Caul Plate, Autoclave Molding |
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Abstract

In injection molding, there is possibility of causing local damage of molds because the molds wear due to the injection pressure
and the corrosion of mold also occurs by gas. Those damages cause the burr defection. To improve wear resistance of parts where
the damage occur, the molds became locally hardened by the laser heat treatment in this report. The laser heart treatment process
was optimized for the mold made by S55C. As the result, it was clarified that hardening treatment which obtained uniformly
surface hardness needed two times quenching treatment and two times tempering treatment. Optimized process for molds (S55C)
was applied for the actual mold. Wear status of the mold was observed after injection molding. It was confirmed that burr
defection did not occur and the laser heat treatment had effect on the improvement of the wear resistance for molds.

[ Keywords: Laser heat treatment, S55C, Molds, Injection molding, Wear resistance |
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Productivity Improvement and New Product Development with Material Processing

- Improving Polymer Processing Technologies for Plastic Resource Circulation [1] -
Machining and Materials Processing Group Rie NOBE
Ecological Material Development Section Makoto KUDO

Functional Material and Device Group Tomoya ABE
New Energy and Environment Group Yukio ENDA
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Abstract

We have studied polymer processing technologies for plastic resource circulation. Although material recycling has been
required for plastic resource circulation, local companies have a low recycling rate. This work aims to enhance the enterprise
value of local companies by contributing to carbon neutrality. We describe the mechanical properties of recycled polybutylene
terephthalate obtained by direct recycling injection molding.

[ Key words: plastic resource circulation, vented injection molding, mechanical properties ]
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Electro-Optics and System Control Technologies for Productivity Improvement
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Abstract

Enhancements on magneto-optical (MO) effects due to optical interferences, photonic crystals, and plasmon resonances have
been extensively studied, because large MO activities are desirable in practical applications, such as optical recording media,
telecommunications, and optical chemical and biological sensors. In this research, the improvements in magnetic properties of
MO plasmon elements have been investigated for bio-chemical sensing applications. The CoPt magnetic ultra-thin films
generated very low magnetic saturation field, and so it would be useful for high-performance sensor elements.

[ Key words: chemical and biological sensor, magneto-optical effect, optical interference ]
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Abstract

A liquid crystal (LC) lens is a one of a functional optical device, which can be changing of focus length with control of
electrical voltage, and also is one of the important technical seeds invented in Akita Prefecture. The LC lenses with a limited
diameter high-resistance film were tried and shown improvement of the convex lens characteristics. In this report, in order to
improve the concave lens characteristics, the conventional driving method by electrode structure with a circular center electrode
and outer electrodes was revised. A LC lens was made with an electrode structure of a with two-divided center electrodes, the
control of the driving voltage and driving frequency of the outer electrode was investigated. As a result, frequency control is
considered to be a useful driving method for improving concave lens characteristics from the viewpoint of reducing aberrations.

[ Key words: liquid crystal lens, high-resistance film, optical properties, electrode structure, driving method |
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Abstract

By the electric field mixing (EFM) that is Akita's original technology, we aim to speed up the processing time of the ELISA
method, which can be applied to antibody test for Infectious diseases caused by new viruses. In this report, as a new detection
method to replace the conventional absorbance measurement, using a quick light quality sensor originally developed by Otaki
Electric Manufacturing Co., Ltd., we developed a device to evaluate the color tone of colored droplets, and evaluated the
correlation between conventional absorbance measurement and color tone measurement in ELISA.

[ Key words: Electric Field Mixing, enzyme-linked immunosorbent assay, antigen-antibody reaction, quick light quality sensor ]
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Electro-Optics and System Control Technologies for Productivity Improvement
and New Products
- Technical assistance for Processing of Crystalline materials

using Electric Field-assisted Abrasives control technology [1] -
System Control Group Takayuki KUSUMI and Masami ECHIGOYA
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Abstract

“Crystalline materials,” known since ancient times as materials for jewelry such as rubies, are widely used in today’s industrial
applications in a wide range of fields such as electronic devices, light-emitting elements, optical elements, energy conversion
elements, etc. This project provides advanced technical assistance for the processing of brittle materials such as crystalline
materials from slicing out ingots to high-grade surface polishing through proposals for processing technology using Electric
Field-assisted Abrasives control technology, that is Akita's original technology. This year, we have conducted joint research with
polishing machine manufacturers towards the practical application of Electric Field-assisted Abrasives control technology. And
we have provided advanced technical support for the processing of brittle materials through evaluations of processing quality
using various measuring instruments.

[ Key words: Electric Field-assisted Abrasives control technology, Crystalline materials, slicing, polishing ]
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Development of Energy Technology
- Technology for Effective use of Energy [3] -
New energy and Environment Group Kentaro TAKAYAMA and Kazuyuki ISE
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Abstract

The increasing disposal of photovoltaic panels (PV panels) is expected to lead to a shortage of final disposal sites. To solve
this problem, it is important to develop a degradation diagnosis technology to determine whether used PV panels can be reused
or not. We are studying a new degradation diagnosis technology based on the AC impedance method. This year, weathering tests
were conducted on PV panels under additional conditions such as condensation. The results showed that the PV panels were
degraded after the weather resistance test, which was confirmed by the AC impedance method.

[ Keywords: photovoltaic power generation, deterioration diagnosis, AC impedance method, weather resistance test ]
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Development of Energy Technology
- Development of Thermal Management Technology and Deployment for

Companies in the Prefecture [3] -
New energy and Environment Group Makoto INOUE and Kazuyuki ISE
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Abstract

A heat exchanger and heat power generation were studied for effective utilization of thermal energy in the prefecture. For the
heat exchanger, a basic analysis of a newly proposed double-tube structure was conducted, assuming a residential heat pump
unit that uses CO as refrigerant. The possibility of performance improvement in heat exchanger by generating turbulence in the
inner tube where water flows was confirmed through thermo-fluid analysis.

We have also conducted a basic demonstration of a thermoelectric system as a power source for IoT. A prototype was
fabricated and demonstrated using a structure whose performance was predicted by thermal analysis. As a result, it was confirmed
that continuous operation of IoT devices was possible even with a small footprint and small temperature differences.

[ Keywords: double-tube heat exchangers, turbulence, thermo-fluid analysis, thermoelectric, IoT device |
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Development of Energy Technology
- Radio Frequency Application Technology for Wireless Devices [3] -
Opto-electronics Group Takahiro KUROSAWA and Takanori KIYA
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Abstract

We improved the performance of a light-scanning electromagnetic field distribution measurement system using modulated
scattering techniques. This system could measure the electromagnetic field distribution in the mm-wave band with sub-mm
spatial resolution. As an application of this system, evaluate electromagnetic wave shielding effects from microwave to mm-
wave bands. For the wireless power transfer system, we demonstrated a 250W-class high-power, high-efficiency wireless power
transfer system. And a non-contact heating stirring device jointly developed with ACTLAS Inc. .

[ Keywords: electric field sensors, modulated scattering, wireless power transfer, EMC ]
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Project of advanced technologies for Akita manufacturing industries

- Development of New Industries based on High Energy Accelerator Technology [3]
Functional Materials and Device Group Hidenori KASAMATSU, Tomoya ABE and Takashi SEKINE

Machining and Materials Processing Group Kengo KUROSAWA

Optoelectronics Group Haruki YAMANE and Yuji KONDO
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Abstract

Currently, projects using new high-energy accelerator technology are operation in the Tohoku region. We aimed to encouraging
local companies to participate in accelerator projects and fostering new industries based on high-energy accelerator technology.
In this year, we worked on the deployment of next-generation accelerator technology by local companies and the construction
of synchrotron radiation measurement technology and the training of technicians.

[ Key words: accelerator, synchrotron radiation, measurement technology |
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Project of advanced technologies for Akita manufacturing industries
- Aircraft electrification (Subsidy Project for Regional University / Regional
Industry Creation) [3] -
Functional Material and Device Group Yasuhiko YAMAMOTO
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Abstract
We would like to introduce this year's results regarding aircraft electrification, which is being researched as an industry-
university-government collaboration project in Akita Prefecture. We supported the development of "plastic magnet rotors for

non

ultra-high-speed motors," "electric turbo blowers for large-capacity hydrogen recirculation equipment,” and "megawatt-class
electric motors." This development was carried out by the "New Generation Motor Characteristics Evaluation Laboratory,"
which was established as a research base for this project, in collaboration with universities in the prefecture and companies inside
and outside the prefecture.

[ Key words: Aircraft electrification, Industry-University-Government collaboration, Plastic magnet rotors, Electric turbo

blowers, Megawatt-class ]
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