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Acceleration Project of Next Generation 3D Manufacturing

- Digital Manufacturing Advanced Engineer Training [2] -
Advanced Processing Technology Development Section Fujio UCHIDA, Shinya SASAKI,
Kazumi KOMATSU, Masashi OHTAKE, and Susumu SEGAWA
Ecological Material Development Section =~ Makoto KUDO ,Masaru KATO, Makoto INOUE and Rie NOBE
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Abstract

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

and lowering costs .
[ Key words: 3D CAD/CAM/CAE/RP, 3D-Printer, 3D-Sand Casting Meister, AM ]
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Acceleration Project of Next Generation 3D Manufacturing
- 3D Manufacturing Evolution [2] -
Smart Manufacturing Technology Group
Shinya SASAKI,Susumu SEGAWA, Masashi OHTAKE, Kazumi KOMATSU, Fujio UCHIDA
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Abstract

In the last fiscal year, we have focused on research related to fabrication using Metal Additive Manufacturing (AM) technology.
However, with the renewal of our group’s researchers, we have decided to promote research and development of Next-
Generation design technologies related to Digital Transformation(DX) from this fiscal year.

This year, we have developed new integrated environments that digitally integrates Product Design, Manufacturing, PLM
(Product Lifecycle Management), SCM (Supply Chain Management), ALM (Application Lifecycle Management), and SLM
(Service Lifecycle Management) by combining 3D CAD-based design with VR (virtual reality), AR (augmented reality), MR
(mixed reality) and IoT (Internet of Things) for Visualization and Analysis.

[ Keywords: VR, AR, MR, IoT, HCI, On premises Infrastructure, Cloud Infrastructure, Container technology ]
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Development of Remote Work Systems using Telecommunication Technologies
including 5G
- Technology Construction for Digitization and Remoteization utilizing I'T and
Sensors [2] -

Information and Electronics Group
Kenji TAN, Shinya SASAKI, Daizo SASAKI, Ryo ITO, and Adiljan AYATA
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Abstract

In order to develop human resources capable of improving operational efficiency in their manufacturing site, we have been
conducting seminars which focused on IoT technology, network technology, and sensor technology. In addition to the above
seminars, we also held a new seminar specializing in image processing aimed at defect detection and anomaly inspection in this
fiscal year.

[ Key words: IoT, computer network, sensor, image processing |
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Development of Remote Work Systems using Telecommunication Technologies
including 5G
- Demonstration Test of Remote Control Robot Technology [2] -
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 [2] -
Smart Manufacturing Technology Group Kazumi KOMATSU
Machining and Materials Processing Group Masaru KATO
Advanced Processing Technology Development Section Fujio UCHIDA
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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. When manufacturing products by cutting, it is necessary to create NC data using CAD/CAM,
but the STL data format obtained from 3D measurement devices is difficult to handle in CAD/CAM. In this paper, we introduce
a case study of manufacturing press dies for metal parts by reverse engineering, using an STL data conversion method and
machining paths.

[ Key words: 3D CAD/CAM, STL data, Reverse engineering, 5-axis control machining center, Press die ]
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Productivity improvement and new product development with material processing
- Developing in Manufacturers in Akita Area [1] -

Planning Affairs Section ~ Yasushi SUGAWARA and Shigeaki SUGITYAMA
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Abstract

(1) TiC-x mol%SiC (x = 10,40,70) ceramic were sintered by a reactive resistance-heated hot pressing at 1700 °C. As a result of
holding at 1000 °C for 4 hours in air, the ceramic with x=10 and 40 showed no deformation and weight increase, confirming excellent
high temperature oxidation resistance.

(2) As aresult of dipping of the ceramic in 3% sodium hydroxide solution and 3% nitric acid solution for 168 hours, the amount of weight
loss of each ceramic was smaller than cemented carbide, in particular ceramic with x=10 and 40 were confirmed to have excellent
corrosion resistance to nitric acid solution.

[ Key words: Reactive resistance-heated hot pressing, TiC-SiC based ceramics, high temperature oxidation resistance, corrosion

resistance |
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Productivity Improvement and New Product Development with Material Processing
- Improving Fundamental Technologies in Polymer Processing [2] -

Functional Material and Device Group Tomoya ABE

Machining and Materials Processing Group Rie NOBE

Ecological Material Development Section Makoto KUDO
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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
POM product by utilizing its sliding properties, and the surface treatment technique for window glasses.

[ Key words: injection molding, POM, fluorine coating, product development ]
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Productivity Improvement and New Product Development with Material Processing

- Dissemination of Printed Sensor System to Companies in the Prefecture [2] -
Planning Affairs Section Ken KUMAGAI
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Abstract

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

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

Carbon fiber-reinforced thermoplastics (CFRTP) has been widely used in various industries because of its ability as
productivity, low cost, and recyclability. This project aims to reduce the cost of the product development. The mold material for
CFRTP press molding was replaced from the metal to resin for reducing the machining process. In addition, various reinforcing
materials were added to increase the strength of the resin, and the basic properties were measured.

[ Key words: carbon fiber-reinforced thermoplastics, resin molds, press molding, reinforcing materials ]
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Productivity Improvement and New Product Development with Material Processing
- Deployment of Laser Heat Treatment Technology [2] -

Machining and Materials Processing Group Atsuko TAKITA and Kengo KUROSAWA
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Abstract

Diffusion of the laser heat treatment technology with part treatment is conducted by this project. Expansion of the use
application is also one of objectives in this project. In this paper, it was reported that the experimental result obtained by the
combination of the laser heat treatment technology with the metal additive manufacturing (metal AM). To determine the
condition of the laser heat treatment, SUS630 specimens manufactured by the metal AM were heat-treated with a goal of solution
treatment by the laser heat treatment, because it was difficult to conduct the batch processing due to joint consisting of multi-
material. As a result, the condition to conduct the solution treatment by the laser heat treatment was determined.

[ Keywords: Laser heat treatment, SUS630, Solution treatment, Additive manufacturing, DED]
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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
CoPt/oxide stacked layers have been investigated for bio-chemical sensing applications. The Cr-O seed layer was effective to
improve the perpendicular magnetic properties. This stacked system 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. A high resistance (HR) film is an
essential technology to achieve low voltage driving of the LC lens. By optimally designing the shape of the HR film, it is expected
that improvement of the LC lens performance and development of new functions in the optical devices can be realized. In this
report, a circular shape was assumed as the design of the HR film used for the LC lens, and the LC director distributions for
several diameters of the HR film patterns were evaluated by using computer simulation. It was suggested that there is a suitable
HR diameter for the LC lens performance.

[ Key words: liquid crystal lens, high resistance film, LC director, simulation ]
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TR B B Chh oAU RN Z I T =m0 A L ARYYE I 31T D P AR SIS H AT HEZ: ELISA
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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 COVID-19. In this report, we investigated a new protocol in which EFM was
introduced into the coloring process, whose mechanism is not an antigen-antibody reaction but an enzyme reaction. As a result,
it was confirmed that EFM in the color-developing process has two effects: homogenization of the uneven distribution of the
color-developing reaction and acceleration of the enzyme-substrate reaction. Comparing the protocol in which everything is static
and the protocol in which everything is stirred by EFM, it was confirmed that the absorbance was improved up to about 2.6
times.

[ Key words: Electric Field Mixing, enzyme-linked immunosorbent assay (ELISA), antigen-antibody reaction, COVID-19 ]
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Development of Energy Technology
- Technology for Effective use of Energy [2] -
New energy and Environment Group Kentaro TAKAYAMA and Kazuyuki ISE
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Abstract

After the Great East Japan Earthquake, the introduction of renewable energy has progressed rapidly. However, long-term
outdoor use degrades the internal circuitry of photovoltaic panels. The number of cases where deteriorated panels are discarded
is also increasing. Therefore, establishing a technology for diagnosing deterioration of photovoltaic panels can reduce the amount
of discarded photovoltaic panels. In this study, as a method of diagnosing deterioration, the AC impedance method using a
material property measuring device was used, and a small photovoltaic panel exposed to ultraviolet rays for a long period of time
was evaluated using a weather resistance tester. As a result, it was confirmed that the internal circuitry of the small photovoltaic
panels had hardly deteriorated even after being exposed to ultraviolet light equivalent to about 10 years of outdoor exposure.
[ Keywords: Photovoltaic power generation, Deterioration diagnosis, AC impedance method, Weather resistance tester, UV

irradiation ]
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Development of Energy Technology
- Development of Thermal Management Technology and Deployment for
Companies in the Prefecture [2] -

New energy and Environment Group Kazuyuki ISE
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Abstract

We investigated the management technology that utilizes the heat of "snow" to solve "snow removal/melting", which is one
of the problems in snow country. The temperature of snow is stable without dropping below freezing point, and thermoelectric
technology can be used if there is a temperature difference with snow. However, its application is limited due to its small power
output. Therefore, we examined the possibility of applying it to local snow melting only where people walk, and we describe the
possibility of using snow for local production for local consumption.
[ Key words: snow removal, snow melting, thermal management, thermoelectric technology, local production for local

consumption |
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Development of Energy Technology
- Radio Frequency Application Technology for Wireless Devices [2] -
Opto-electronics Group Takahiro KUROSAWA and Takanori KIYA
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Abstract

Microwave field sensor based on the modulated scattering technique is analyzed using the FDTD method. The results showed
that thinning the scatterer was effective in reducing invasiveness. In a wireless power transfer, we developed a ¢ 6 ultra-small
coil and MHz driver for IoT sensing and prototyped a demonstration machine that powers an environmental sensor installed in
an enclosed space and transfers information to a terminal.

[ Keywords: electric field sensors, modulated scattering, wireless power transfer, EMC ]
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Project of advanced technologies for Akita manufacturing industries
- Examination of building the sustainable society for Akita Prefectures [2]

Aiming for regional revitalization by reducing global warming gas emissions -
Ecological Material Development Section Yukio ENDA
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Abstract

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

On the other hand, in Akita Prefecture, Japan's first large-scale offshore wind power generation started commercial operation
at Noshiro Port in December last year and Akita Port in January this year. More than 100 offshore wind farms are scheduled to
be built in the future. Therefore, with the aim of revitalizing the region by making use of these renewable energies, we examined
the construction of Akita Prefecture's version of a sustainable society.

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

- Development of New Industries based on High Energy Accelerator Technology [2]
Technology Coordinate Section Kiyoshi YAMAKAWA

Functional Materials and Device Group Takashi SEKINE and Hidenori KASAMATSU

Optoelectronics Group  Yuji KONDO

Electronics and Optics Application Development Section Satoshi YANASE
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Abstract

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

[ Key words: accelerator, Nb-Sn, electroplating, electromagnet |
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[1] FHEREEA, fil: “4K & Q fEiHfHis rl §E/ R USSR ZE R D7D D EERAYFEIZ LD Nb3Sn AE”, PASI2020
FROO07, p.193 (2020) .

2] WARSTA M, "7 TA AN ST — B OPERESEAC BT A A, 19 [B] AANLERFRES,
THP025, # 54>, 2022 4£10 A 18 H-21 H
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Project of advanced technologies for Akita manufacturing industries
- Aircraft electrification (Subsidy Project for Regional University / Regional
Industry Creation) [2] -
Functional Material and Device Group Yasuhiko YAMAMOTO
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FKH RIS RIT DE R Bl F R L THFEED SOOI BB IR+ 25 O R EL T, A
DORFFEL R E L TRER L7 DA — 2 — BRI 7R | 28 T2 & 31T, RN KB ERINAL OB IEE T
BHIE L7z 250kW oK ) —2 — DR | B XOWIFED—FIL LT, BENRES AT LD IR RGBT 2%
B OWFFERIAABIT T2,
[(F—U—R :HizeEB b, PER PR, KNEBT—7— I S\onBS, T V]

Abstract

As aresult of this fiscal year's research on aircraft electrification as an industry-academia-government collaboration project in
Akita Prefecture, we will introduce the "Evaluation Laboratory for Next Generation Motors" established as a research base for
this project. Next, an outline of a 250 kW class high power motor jointly developed by a university in the prefecture and
companies inside and outside the prefecture will be introduced, and as an example of research, the latest status of control system
design for an electric fuel metering system will be presented.
[ Key words: Aircraft electrification, Industry-University-Government Collaboration, Large electric motor, Halbach array,

Nonlinear model |
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https://www.akita-u.ac.jp/dendouka/motorlab/ja/, (2022)

[2] FKHREE, BRI LAY — R “RZEHEE R R B — 2 — (L Sy B —5—) SR D BHFE IR
I)y”, https://www.akita-u.ac jp/honbu/event/item_mix_3605.html, (2023)

[3] Y. Yamamoto, et al.: “Control Design under Limitation of Motor Current for Electric Fuel Metering System with
Redundancy on Aircraft Electrification” SAE 2023-01-0987, (2023)
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Development of Next-generation Multifunctional Ceramics
with Electrical Conductivity [3]
Functional Materials and Device Group Takashi SEKINE and Hatsumi KISHI
Planning Affairs Section Yasushi SUGAWARA and Shigeaki SUGIYAMA
Machining and Materials Processing Group Masaru KATO and Hiromi ISHIDA
Akita University Akihiro NINO

i

B WEMRE R 2RO AIN (T, @RS IEA B U L EA B~ OIS 2SR C& D, LinL, BOPEE DML
Mt IE DT BN TAATEZR, ABFZETIE, AIN-WC BE N AIN-Y20; & 7307 A% 38 B ANERER 12 L0 /R
U, B L AR | SRR BRI ME | B ME AT~ AIN-5~15 mol% Y,03 3L TF AIN-5~50 mol% WC
[ZFBUNT, BERSIREE 1700 CTRURICEERE T 228 T&Te, WC 2T 228 T, AIN B30 7ADY 73 v
) — AREE | EERIPEE AL 72, AIN (2 WC 2T 5282 K-> CEEMER SOz, ZHUZ&D ., AIN-WC
BT I ADREM LRI REE 2572,
[F—D—R: LT A=A, BA YN A, RALZL 7 AT BRI, ]

Abstract

AIN having high thermal conductivity is expected to use high-temperature structural materials and cutting tools.
However, AIN has inferior mechanical properties, and cannot machined by electrical discharge machining due to its
insulating nature. AIN-WC and AIN-Y,0s3 ceramics were sintered by the reactive resistance-heated hot-pressing method.
The density, constituent phase, microstructure, mechanical properties, and electrical conductivity were examined for
these ceramics. The AIN containing 5-15 mol% Y»0O3 and AIN(containing 5-50 mol%) WC ceramics were densely
sintered at 1700 °C. The addition of WC to AIN ceramics increased Young’s modulus, Vickers hardness and fracture
toughness. Good electrical conductivity was obtained by adding a large amount of WC to AIN. This conductive
appearance enables electrical discharge machining of AIN-WC ceramics.

[ Key words: AIN, Y»03, WC, mechanical properties, conductivity ]

1. IXCHIZ

H B B0 28 T H A A 5 OB S PE 2 TH WO A EM I, @i TR M B SO B | i BB
ZEFOMEAE & MEA SN TW5, MG 4T, R ThE W IREZ RSO UIHIN T O T BE~DO AR R
<\ HEHIRPEIE S TS, BIHI T EAZiE WC=Co BB A 40 TiC FE— AV B8, ZNSIZE R/ SV F 21

_84_
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TR R SOIMR AN | MR PE IZ BT AIN K SisNy, SiC 2 R—RLL7oETIv 7 AREH SN TS, B0
BHIMWAVREREZ /S | SRIEEM L L TOIGHB IR TED, LOLARAD, 26D Iy 7 A BRI
HELL, MERRIEDT=DITHEM LR TERNEWST-BEND D, FTo, MRS EL Ch D720 | IR COMIE /2
FEDNEEL O, ZbZE EREIE T 587307 AT, — IRENCITBERE B A 2 BRI+ 52 L THERESNA Y, BEREBhAIIC
VBN BURE RO A DI T 246<, D728, AIN R SisNy, SiC HE2X—REL, Fi2 i
I EDIE AT ID . B BERS BIAZ IR 2R BERS R DB 38 2R B Tua,

AWFZETIE, @MWBMREREF S AIN Z 5 LU T BN E 2R D | HEME 2 B LI et
Ty I ADBIFIZIAATS, AIN IZRIL T, FEFITEWEESOP 73R BB MEA RO WC ZIRINL7Z AIN-WC
BIIV I AR TG BTy I RO . O AR RO AT T, F
B L TR BERS B D Y,05 ZHINLTZ AIN-Y,05 £T7397 Z%AERL, AIN-WC BTy 7 2D
B LR LT,

2. EBGE

AHFFETIL, AIN-5~50 mol% WC E72559(2 AIN-WC &T7I0 7 AR Tz, £z tbigalEle L ¢, AIN-5~
15 mol% Y2053 7255912 AIN-Y,05 Z/ERLL 72, FEHIIE, AIN oK CRPET A= A () | SEEIRIAR 1.27 um,
{b22p% 57 (mass%) : total C 0.04, Fe 0.0008, Si 0.003, O 0.8) . WC ¥R ( B A#r 4@ (BF) | “F¥IRifR 0.53 um, b5
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L7, BABRIIn—2) — SR — & — TERE A 20
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b2 8 (A R EESE (BK) . SPS-2080) & FI VT, BERS il
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3. EBRHERBIVEE

X BREHTORE R G| Y203 MUK CIE, AIN, Y203 OIS, SOSEREEL T AlLY400 D3RI,
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WC WRITED 15 mol% Ll ETRIE CE/z, SHIZ, WC IiINEDS 20 mol%LL_EDRERE AT, #iH1= 1 X 10° Qem LA
TeZpote, 2O AIN-WC BTy 7 AT OWTHEMN L IR Z FE L 7o, B 8 ICHEM LakR o 7V g2 =3
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(3) AIN |2 WC ZIRINT 52 & CHEBMENT G-I, FEI LA AT REE o7,

_87_



B SRRRL R BT 2 - BT e 2 BT BT D BH % [5]
SAFLMES T AE FEBR A RS ER

Development of the Novel Slicing Technology

using Free Abrasives Controlled by AC electric field [5]
System Control Group Takayuki KUSUMI, Ryuta Nakamura and Masami ECHIGOYA

ek

RAC A 38 Hbfi e & DA EHT, @D DAL EINC R E MBI L LM TR E L
THY, FRIA Ty M0y = — YT UIW TR, 2 TERF O 6~7 HlZ EH 52 enbiE b ~DE RN
BV, 2T, ZOYIE LRICHWONDIT A Y — Y —O @bl N @ sk z HEL T, 74— L AL
EHIC A B E A2 FINL , IR ORI 2T A Y — IS8R BLE I 2BRATAL T EARET D, A
WETIE, ROV I NTAY =Y —ZBRATAT T Hi 58T 228 C, 80%D Ui 23 1f L3 Gz
FERIZOWTERE 15,
[F—T—R: DAY —Y— A= yh, G, ERERRRL, A7) — ZZiiE R

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 the 80% increase
in cutting speed achieved by installing the "EFS" on a commercialized wire saw.

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

1. 1ILHIZ

O HIERIR AL O BALEALIZ Lo TER =L —FIHZR A BN O3 RO BN TND, FRIZ, B
KT ARNX — OEELCEBUT BV CTEE B EHEICZ SN TOD/ ST — T S 2 - AR O KIgE 2 HEREA) -
TR EIN TS, BUE, T —F A 28R, A ST 250E W CREES T8, WPk R 32 P RE
FRIZHZ TR, RT3 (LLT SiC) REAATITL(LLT GaN) , XA VELREZHERET DU AR vy 7 8
ROBRFEIZHIFER B E-TODU, ZOHFTEH SiC /ST — Y8R BRI A AR T — =L 7 b =2 2 fjf
JEBRAFEHERE (FUPET) R4k & 7P 708 23D H e Ol P 2R E SRR A 1B LTl e ~ DB A 32T 2015 4R K&
DILTFHRT, 2020 47 YA HVRE BT N700S [ZB S T0nD,

ZOINTE KR UIED TS SIC ZIZLDELTZTARF vy 78 KIT, ATy Mo OUIl TR, OFE] T,
@FvE 7 TR, ORIV v 7 TRRER T =— LTRSS TS, LLARRD, (WAL E TRl £ 72
FMTHDI0 ZLOM LR ZEL N TaAM @, RO TRIT, 2 TRT O TRFEO 6~7 #l& k5

_88_



DLHZENDENRIEA~DOREEZ AL T D, AAFFE T, Ul LRI WS D EEBERRRL T DY A —Y — I LIz,
[ SRR AR B iy | WA B AL @R U El 2 B H 9%, BARRIZIE, ER TUAY — LRI 2D 52
LIZE ST @V IR EE & R A2 R i AL O W NALZ IO [ERAT AL o T EIR I 42232, AT ETIZ, &
FRIDBERATA L7 FHERGE RS E (O CEFREFE IOV TR L7228, REFE T, RO 7 LT A —

BRATA L 7 Bl BILUTALE STV as ATy bADOYIBnNE EE IOV TRRET L7 RIS DWW T
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2. EBGE
2—1 BRATGA VT BiffiaEsEE

FBRIZHWIZERAT A o T H A R IEE 2 K NR T, N— A F IR > 7 LD A — —WSD-
K2T, FHfza L T, V1Y — L3t E MICmEEZ I TEA R L 7> TD, BHARIZIE, Bl Z2®
DUAY =R ATMIEM Z I L, U A — LI E R OMR A IR LT, £, ST ARY— /L bz i 2 g
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HECH D,

BROKEIL, BAE ZERAESEDL AP — (TP MMU33120A) TE BE2AERKL, SONIZE B E IR
FE2000D = T 7 (b7 fiimodel 20/20B) (2 THEIRL CEEL | AE L EZ LD A —& BB RICEIIL
T2 T2, ZOBRBEOBMPNCIT, TUXNA T RRI—T (T VL ME54645A) 2 FHLTZ,

£1 SiAVIYDBRATGAL T EEERLM:

wire Resin bond diamond wire 120- m
Wire tension 12N
running speed 150m/min
solvent Dimethyl silicone fluid (Shin-Etsu Silicone KF-96) 10cSt
Slurry abrasive GC2000 (FUJIMI INCORPORATED)
concentration 20 wt%
flow rate 6 L/min
material Si
Workpiece size 20 X20 X100 mm
feed speed 0.2 m/min
amplitude +0.1kV, £0.3kV
Electric filed frequency 6 Hz
wave shape Square
Processing time 5 min
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BMEL, & 1 IR TERSEMEEL, I TRZ 5 LU, N L2728l o UERSZFEEICE T 52 &
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Precision Processing Technology in Highly Filled Polymer Composites [3]
Machining and Materials Processing Group Rie NOBE
Ecological Material Development Section Makoto KUDO
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Abstract

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

release |
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Research and Development of Intelligent Inspection System based on the Fusion
of AI and VR Technologies [3]

Smart Manufacturing Technology Group
Kazumi KOMATSU, Susumu SEGAWA, Masashi OHTAKE, Shinya SASAKI and Fujio UCHIDA
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Abstract

In recent years, the manufacturing industry has seen a remarkable proliferation of manufacturing technologies that
utilize artificial intelligence (Al) to improve productivity. In particular, the use of Al-based inspection systems has been
progressing, and there is a strong need for their widespread use, especially among companies in the prefecture, which is
experiencing a significant population decline. The objectives of this study are to construct and demonstrate an Al
inspection system with the goals of improving the efficiency of learning data acquisition and annotation work, which are
burdensome tasks in Al development; to show specific examples of smartening up image inspection and robot hand
control by introducing Al; and to disseminate Al technology and train engineers through educational activities. The
purpose of the project is to promote Al technology through educational activities and to foster engineers.

In this year's research on the development of Al for judging whether a product is acceptable or not based on images,
we actually constructed an inspection device using an auto encoder to confirm its usefulness, and attached a handling
robot hand to a dual-armed cooperative robot to confirm its operation. The know-how obtained through the research was
applied to educational activities.

[ Keywords: artificial intelligence (AI), image processing, visual inspection, robot hand, auto encoder |

1. IXCHIZ
DA-FwEic LD A QA H R oAV AD T T AL L T, mR Y e AL ZTEH T 52 828D AN

AZS LT HIRBAFE AR L TVD, U4 Tk BRI E Thieb miln bR 035 &<, 2O 0 HIF 25 AL, EPE
— 96 —



PEZ () B4 52 ESREEDFRIEL /2> TS, RIFIETIEA £TaRT 47 A F A o= 7 Bl stz B 5 LIk 5e %
T30 BIGIR, TR IO aRy b RORYE 7 =2 OWE R OT /7 —va EEE 2Rl
7o Al(A—hxra—2) OFFEEITO, 2o DOHEIFOF AR L TE T,

AREFEITEG O BACHEZITY Al OFFIZONWT, BRI — bz a—4 % VoA S E AL OfF
FMEZERER T HEEBIT, AR T HaR Y b R B e MBS | B ERMERB 21T o 72, F7o, A0F
FETRBIVZ A A Al BIRO K EHHE OB BB R LA e i 32,

2. A—bxra—F ANz Al REEEORIELTEM

WEAE 1A — b2 — 2 AR H 952 8 C B AR 0O 54
HLT /7 —a AFEDRE T, Al ZREEEL | IEH SO B O Ef
MOIEFELTZ Al TIERVHIET S FIRE T HZ A BT, PR
R CA — o a—2 e AL 2R LI i s
WEEEL | EBEOBIE TOH AMEERTILZ,

R E TR R T o T BRI MR ENR TEH LD, 1l

ARODA— R 7 4 —F ZRERE DTN Web T AT 215 B CEEL TE

7= (X 1), Python 7’07 T M EO T 4 —H AL BEH AL E IR
EL, BELERE N TELINCLTWD, IREERSTII B iR
R ETHWONDI T FA N Z W TR 21T o7,
AR B E LD N D~ 7 237 BWF A Ty AN T
AU TINTOF ELNSTAFHO R R 58705, FFIIN
VT FTICR AT D720 RO BIERS L E LD, B
BEOHEIZHWSA—r=m—4 Al % Neural Network Console
THESE L= (K 2) , AT 512%512 7RIV EMEEE IV K&
Y ARXDEBEHANLIEND, Ta—F - Fa—Z Ly lf@n
a3 @D T EAEOL, JOEMERREE LD DD
Too FEAICIIRAEE CIRE L SI2XS12 B2 L —2A
=V TR LT IR SIS 150 Ko IV, Ry TR 20 L
T 200 =Ry ETEE T, MY iR
(MSE) & JiV e, X 3 I A HiG L3 21T o7 Al OH i
D] (G — ) 2R, ZOREREVA —bxra—4TA
FTEG D EE S AR CE DA Mes Lz, Fio, IEH L E%
30 fr& A RS Eifg 30 MaEhE AT LIzE5 D MSE ZEAL
TILTRLUIZDOEM 4 ~RT, FECRUZIER SEHR TR
L2 R B CEARN T L HREIC B CECRY, ZOMILEWN
AR ETHIETHRDOHERARETHDLILEN /30357,

1 V774 %

X 1. fERRLI-RERE

S12xs12 Encoder

INPUT

512 (px)

256

|:> Deconvolution + Sigmoid 1
2. A—hxzra—F DR
Input Output

o
<l

3. ATEBBIOA —hxzra—F12XsH
TR (—# )

F—hxra—F a2 HWIZEEHE AL I, IEW SOADOBER R, FESELILICISTT /T —va ¥
RUTHEEE A FRETHY MG FELD H CITOHIE T R T AL DL AR EMI G D Tl <A Sk

_97_



EERLILVT ST LEEFE LD THUNENRRL, N—RE7R
L7077 MK L TERETOIET THRE TELF AR D5,
Fo, RO TRIZEVAEID 200 i\ BT
HEW ALl OREEEBRLNLZEN o7, RFERID Al
BAOHES EZ TR PR TELEERABND,

A RIOFERA VT, H1L72 Al 2R L= B LG o B
THEEATHYT 0T T DEARK LTz, 70l MIRESF—%
LML ERS L, BEIC Al TAGEHE LIRS Ra i
UIRIFZEATY, F72, CSV 77 A /L CHiY A L fl ROJBIREFLER AT TOMRER T2 LT, ERROIEFE T — %l
MLz B COMERBMERTGIRAR BN LA RATR BTV TR Z A 37210 CHRRE I E LR & O FL kD
T&, EEMEO M EARIRESND, 4% EBEOBETOR I T as I AR E O #EE DD,

-==-=Defective

——No defect

Relative Frequency[%]

",
g
[T

yi
| A (!
0.0001 00010 00020 00030

X 4. MSE fEEE 0 1c &5 ERR T

3. AR - R AR Y MU R OBRZ

— UL IBREE RNV RORGFBIOSE —

RITAEE £ Tl ok () T2 — 2RO B oW k%
BT FIHEF T D720 DRy kN RO/ I B A
ARy INURERR R BUEL T2, AL, 2o/ b LTzeR
VI RE AR — OB e R > s (D 2 a7 4 7 Ak
K& NEXTAGE) D7 — L~ AT REZR @k it 21T o 72,
K EFL723DCAD T —# &b Ll NA = R3DS Y4
(STRATASYS J750) (2 L0250 i 21 T LA ANE Tz (1X5) o A
By b R — R — & (W T LR ) 150 5. MBEALES = Ay MR A F
B ANTEY, BEBEAR— L F =— o LSS, Uo7k
B IVREE M OTIRICE DR TR B S EMET Bt L 7o
TWD, SHIZ, ATEHEOSENRIZIT/ N6l R (RRRT
YIRS L R O RERDLZ LKL
T b,

P—RE—H /N6 )Y P —RE—HIZLDR—
NF == DRI ORRE DT D R E A A% R L 72 (X
6) 7oL 2PN DN LR — L F A B HED /NG X 6. FRAfSEE
N NRT L — e TICHUIATEME THY, R EHLIA
BT DEMREF AT, ZDORER, DTV Z TEI LM E ORI wfENINDLE M E G2 E 072 o 785
ST A TLEST, ZAUCKY IR BT DL TR =T = — 20335 IS wt LT/ 6l g B o 2
HILIA I S DV NEE R A IR LT,

7. 8 IZHEBW B B R M A RE R T2 5 EH A2 RS, ARy b REROAHT TR BE TR, W
B B R hORiE TR ICEMESE DI EN AR THHI LA MR LT, L, B Ry OB E->TIETF
B DEERENEA L CLEI B TAE L ICEMES T D ZENREE 2R G E7eh | SHRDBGENLETHD, IHIT,

_98_



BTN I CROY —RE—2 AIER AT 2/ 6 il )7
YRR B AR Y R 3 DO ARt LS 5T AT LA
FABHILICED, Ry MIHEH SN TOD I ATICE > TR EREIL .
LB LIZaR Yy M REE AL TR EE R CE DI BOMA T
SFETHD,

4. AL BHEE/UNY DR

BENARZET AL O A HED TOITIE, ATICOWTEEL  IEH T
HAMEBARFEAEOL TOKGER DL END, Al HiT D8 & L8k
FHOB A BHELTZARE~DHBEEBET o7, HHEDS721FT72<
TEICR-STHY TN T 0 s LRI LIZO R EN TEDH LD

ABFHZ S 2L DS VBB IC ST AR 2B TERLN -k [
THOMEIRTATTVRCEE A, A AFIEICET 0T HEER
{BU., BEZEMTONHEZIE 8 11 9 4 ~EhEL 7o, HHE TIX, 4 EIERK
LIz BE G R _R—2E LT Al BEfEHIEE LT Al OLE-SITRIEH O
RA L MZDONWTDFEFEE . Neural Network Console % V=37 38i5 >

17T LOVERRFEE ZAT -T2, iR E DT 7 — M CIRIRIY 2 LT 3% X7 vRy bAY RERY fFi)7
W@ Ay b (2F)

WEDEAND T2 b, A RO ENICMA THHEN A Z LY
RERNCLTET v 77— MeATO AR ERTE B2 D TS,

5. EL ’ e
AWFIETHEMEL 72 ALOBAFE TIE, A —hxa—F & LB bh

B4 D 7T B ALHIE D AT RE e AL ZBHIE L BHEZRTAR D ER i Th B AT

HIEMNAIREIR S AT DA T HIENTE T, Flo, ol /U v %

FeO MHMELZBL TRERMEIT o, — . vARY RO T

L R (R TSI O RASIIEE BT FIHEETEE  ma my oy FERO AT E

HOERY I ROBFICIOAA T, SRS, EEBY CITIERL R B R > b ()

TZNT =T DI AXRLTEAR, MBS E | BRx THHIEND, AHFSE

THLNIZARATEHL, BRNEEASEBL T B EOR R A FEIZS th A~ — b LIS~ 7 H il B 8 %

DD,

X ®WR

[1] G. E. Hinton and R.R Salakhutdinov : "Reducing the Dimensionality of Data with Neural Networks". Science. Vol.313,

n0.5786, ppS04-507. (2006)

[2] FTEIEDS, AR R E S H 2o 7 — 65 4E 4 pp102-105, (2022)

_99_



5G ZAWETL LU AL R T AOHFZRE%R [2]

EICHBARE HR-E I N—T fE— ear R KW 7T 00y
ST BB AR A — O EMINV—T KT E

A Development of Tele-Presence system using 5G [2]
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Abstract

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

[ Key words: Local 5G, Tele-Presence system, Radio Communication, Image Transmission, Mechanical Control ]
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l 4+ |24.9GHz snowy * 28GHz snowy

Z 86, ©4.9GHz cloudy + 28GHz cloudy
3 +
<> > o
I:l Q 4—)I;l Optical RF Ether Cable g § T i?
sener Internet Netwarg Mo Localse  UE / PC w20+ ° * i
A
4G(NSA) (SA  gNB  4.9GHz poEN ID;DI AC T %
Network NSA)  eNB(NSA) 28GHz " e 5 | ' >
ower Supply 0 200 400
Distance [m]

X 3 Local5G HllEHk X 4 BEREICHT BTy o — g E
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N, FNF ALY RIZEO I AT ZRIT DL LT, ENENDAL R T SN2 ERIZ L TAA ALy R T
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TRAIETE YR O EBHAT OMEST [2]

BEREPER L T A AT N —T Sk F5il
Establishment of Basic Technology for Microstructure Optical Elements [2]

Functional Materials and Device Group Hidenori KASAMATSU
£
FRREREE o 2 —13, BT 70 PRGBS CEOEZEL RNITHIR 72012, ARITEF AT K0
XA PSRBT 2 5UREA TN EE X TG, TIT, HFEVAT LA FIF DI ONFREHETE e
JEEFEB AR DR EANT . 2RI D RS2 | b, HDUWNTHTZIZ G o 2 — D — A~

ZIHEL TS,
AEEREIL, T2l —al R OERE . oMM LD RMS I AIREZED SR MEREIZ 5-2 D% MTF CiE
A To77

[ —D—R R, Tt MTE]

Abstract

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

This year, the impact of RMS wavefront errors due to microscopic irregularities on imaging performance was evaluated in
terms of MTF using the wave optics analysis software Virtual Lab. In doing so, they learnt how to measure elements using
interferometers and high-precision CMMs, as well as optical design techniques for simulation.

[Keywords: Optical Design, Interferometer, MTF]

1. IIC®IT

RIBDONZAAZENT, HFBE BT 22 U R 2 JEE L U C L L AT Y R LD JH 72 2 i o il 2 3
REHELLTND, L L, TNHOFHEIINFE DL EIMEE O DT L MiFEHES MLl T\, iz,

FETFENRZD  BEICEOAIMEEZ S 22 LB L, WA, NN TS TA B IR T
UT2DIZIE, B 7 7 RO A IR 5E T D FEREANEIR T DN ERHHEE X TND,

AT, BN 7R Virtual Lab % VT, flfiZeMihIc LD RMS HEERAZAEDREGIERRIC 52 D 2%
MTF CaHliL7-, ZOBC, TR E =Rl ERE - H T ORHIIDFES, Yol —TarOiab o
AN AR A LT,

2. A7 e RE AR L D5 B ERE D EL

W T ANHA—DFREHINE LT L& FROFESEIERE (MTFY, Modulation Transfer function) |28 0D 57252 %
DAFEAT D03 SEFARHTY 7 b Virtual Lab 2 IV CREBL 72,

Virtual Lab [ %, UV AR YR LNEOBID N T D D72 DN R 5 W B - RO IS Lo b — L a T 5 RE R
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-
.,
:L\?\\.;‘«"'- """ TAIILR =L
09 bR - = SAMPLE1
| ] R ~ SAMPLE2
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BT/ 7 - Virtual Lab 2 VT BEIZR M S D0 A SRHEVEREIC 5- 2 D50 B e n i L 72, £
WFET, FHFHI LM E T — 2 DB, a2l —Tal W ROREE, B PR RN FIE%  — ORI
EEGTHIENHHKT, ST, ORIV SRS BN EARAELI-WEE X TS,

X R
[1] B th== “MTF Hi##&1X7, hitps://www.nikon-image.com/products/nikkor/mtf.html
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