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Acceleration Project of Next Generation 3D Manufacturing
- Digital Manufacturing Advanced Engineer Training [4] -
Advanced Processing Technology Development Section Fujio UCHIDA, Kazumi KOMATSU,
Masashi OHTAKE, Susumu SEGAWA and Kazuki KUDO
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P

TR, 3 kot CAD/CAM/CAE/RP 415 LI=T V2V V=TV 7 Jiffiid, 3D 7V 2k aHilhoey 77
P 7R ORAERRFE TG, 3D TV # TEEFER L ZRYET S AM (Additive Manufacturing) £ 471 21T >2d
D, T T AFETIL. YL A= E Y ToCEET VAN D= T U7 Btz NS O HfrafdE o i A &
., AEESFR WE DM LR MR AMEE B BRGNS OB RRO AR Z1To7,
[%—D—K:3 %ot CAD/CAM/CAE, 3D 7'V>% . 3D s &, AM]

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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- 3D Manufacturing Evolution [4] -
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Abstract

We have been promoting research and development of next-generation 3D manufacturing technology that supports DX (digital
transformation). Last year, we applied it not only to the industrial field but also to welfare, art and craft fields, and cultural
property replicas, but this year, we collaborated with companies in the prefecture and attempted to improve it based on the
opinions and improvement suggestions of the beneficiaries. In addition, there is an increasing need for reverse engineering of
parts for which no drawings or processing data exist, and we have accumulated a lot of know-how to date. In this paper, we
report on the application of digital 3D manufacturing technology to non-manufacturing fields and the establishment of a reverse
engineering method using 3D digital data.
[ Keywords : Digital 3D Manufacturing, Welfare, Arts and Crafts, Reverse Engineering ]
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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 [4]
Information and Electronics Team Kenji TAN, Daizo SASAKI, Ryo ITO, and Adiljan AYATA
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Abstract

To improve operational efficiency in manufacturing, we conducted Al technology training and technology development. The
Al training focused on Python and image processing, covering deep learning from basics to advanced applications. For
technology development, we worked on applying an on-premises LLM and on developing optical sensor signal processing using
RP2350.
[ Key words : Al Technology, Deep Learning, Image Processing, Edge Computing, LLM, Signal Processing ]
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Development of Remote Work Systems using Telecommunication Technologies
including 5G
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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, 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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Abstract

In recent years, there has been an increasing need for reverse engineering technology to manufacture parts without design
drawings or data at manufacturing sites. The conventional machining method used by machining is generally performed by 3D
CAD/CAM cutting using NC cords. However, the 3D data obtained through reverse engineering is STL data that is difficult to
edit in 3D CAD/CAM. Therefore, a method for converting to NC code has not yet been established. This paper targets screw
shapes with free-form surfaces that are difficult to designate drawings. We investigated a method of converting STL data into
NC codes, which is intended for machining at a 5-axis control machining center.

[ Key words: 3D CAD/CAM, STL data, IGES data, STEP data, Reverse engineering, Screw-shape ]

1. 1 IC®IT

I, bOSDOBEG T 3D 7V (B 3D 7V #0488 3D 7V 2) ICE DM ORIEICIRS T, 20t
DEERTHELELT0sTND, FRHZ, V=R V=T U7 T, 3D A Y HIZIDBET —4<° 3D 7V #|C
FHE TIEHESNDT —#1E STL 7 —F# TOSCOVBD R ER THD, — . (RO T 1L THHHEBIN .05 C
1%, FEIZIGES 7 —4X° STEP 7 —# COCY A FiE ThDH, Zivx CAM I[ZHWIAZ I THD NC 7'var'Z L% AE
T ORI THD, LNLRDD, STL 7 —#1% 3 IRGCIIRE S D/ N7 AT (RVF ) A EASE WD
. 3DCAD (2157 —Z <0 CAM ZAd L7001 T S ADVER AN N NS THY . STL 7 —Z 24 I L 7-Ktihn T
OT TR ATHLNONRBURTH D, T TARIIGETIE, 3D T UV HTETERL ., STL 7 — XX A80n THk%

_56_



WL HIET, FILWIN L a A0 B%E BIEL, BRINFEEDOAFENERN EA2X 5, KRFEETIE, HEx RBIROT—2
EPRELCINR—RAT =T V7 IZEVA TEY ., AT KEE SR B Rithmas A 352270 a—kov —
KL T, 3D T — 22 BGL T — X A A U= 2 5,

2. 27V 2—ARD 3D FRIREUGE T — SR L #L

1 (A2 2— TR IR 2™, AT — 23RS D THY . FHXIER? CAD T —Z %3 i E81, 5L
ShDFDEU T D, Fi-, FRICIDEEFECHIES SN EHTLHY , FHiL AR YET 2720121 3D T — 4% B
DB D, IXCDOIZ, KU —2D 3D JERIFIEEE 3 YOl ERE (Steinbichler: COMET) 2 L, STL 7 —# &L T
HALEZ (K 2, 3), &iZ, BBz STL 7 —X &V R—AT V=777 =7 (Geomagic : Design X) (2127 —
. ZAUTEY STL 7 — X DL  EHE1T), A2 IN—R LT STL T — X 13 O CFEAE AHA AT RIET —#
DIEIE, Ay aDiif{taFATL, STEP 7 —4X° IGES 7 —#DIEAR T/ AR —~ % (K 4),

Z D%, WNOBEHOIN TIC L5 RE 28 CAD (24 ~=a—iRL —3 a2 : TopSolid) | TR EEMREMEEAT TV,
CAM (Mastercam) ~7" — 4 %A L IR — UM TS AZAERLL . AN TARIC L DN T2 TR CTHDH, ZOHHE
VEZECIX, STEP 7 —4%Z L, CAM ([T CTHMELE K T5720, I —7 = ADMRENEZEI SRR DR 2 25
LN DD BUWEL TR S b SEpliinZ R 28I R, ),

3. F&0
KGRI, K x RUAN— 2T =T U 7 AL,
STL T —4#%&_—A LU= A i E A3 DAY 2—FkE %]
LI STL 7 — 2 D F %2 T I NC T/E T2
HELT=T —Z DRI ) T B ERET DL TET,
EBIZ, CAM (LI AEEMEA B R LT T — 2 B MFIEOKFN
MECHY A1%Y STL 7 —# &5 LT EB72 D80 147
WD FTREM AR T IE TH D,

A7V a2 —JRER

)\';H £
% 2 . <
Fed e«

,

1 A9 21— S

3 3D FHRER{R (STL T—%) 4 T—HREEH(STL — STEP)

_57_



SRIEAINTEIMC LD AEREME W - B dn B %

- BEREMEATEIDBRAZEL RN RBH [4] -

FEREMAARL T A 2TF— 2 BR 45 7 W
EEEL CER G
AR 8y &34

Productivity improvement and new product development with material processing

- Developing in Manufacturers in Akita Area [3] -
Functional Materials and Device Team Takashi SEKINE and Hatsumi KISHI
Planning Affairs Section Yasushi SUGAWARA
Akita University Akihiro NINO

o

BIHI T EAMEHZ WSS TIiC 13, BN SOMPEERENEZ RO 23, MERERSAEIOD 72D IZBUR TORERE DS EELL
—HRANTIE, BB A —H IR TRERESALDDY, BB OWINC K> THES M A HEAME 975, TiIC OBERS B
LLT, BWESREMRERAFFD | WC OBERMEDO UGS R4 R SIC (235 A Lz, AMFSETIE, TiC (T SiC &R
U7 B O BERE O RO E - 230~ 7=, 72, FEAMRIZANT T, KD TiC-SiC 7y 7 ADEERE &7 T,
[(F—U—R:pAbTF 2 BRAT AT, Bt BT E ]

Abstract

TiC used for cutting tool materials has high hardness and wear resistance, but TiC is difficult to sinter densely. TiC is sintered
with the addition of metallic binders, but the addition of metallic binders reduces hardness and corrosion resistance. We focused
on SiC as a sintering aid for TiC. SiC has high hardness and thermal conductivity and effective in improving the sinterability
of WC. In this sturdy, investigated for SiC addition on sinterability and mechanical properties of TiC ceramics. In addition, we
attempted sintering of large TiC-SiC ceramics for practical use.

[ Key words : titanium carbide, silicon carbide, sintering, 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 mechanical
properties of polyethylene tested by accelerated deterioration to evaluate the weather resistance.

[ Key words : Plastics, weather resistance, accelerated degradation, mechanical properties ]
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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
effect of reducing power consumption of heaters for heating molds by taking measures against heat dissipation from the 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, in order to optimize the molding of CFRP plates, the cowl plate was changed
from an aluminum plate to a polycarbonate plate, and CFRP was molded without pressure. The thickness and surface shape of
the molded CFRP plates were measured.

[ Key words : Keywords: Carbon Fiber Reinforced Plastic, Caul Plate, Vacuum heat molding, polycarbonate ]
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Abstract

In injection molding, there is the possibility of causing local damage to 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 the wear resistance
of parts where the damage occurred, the mold became locally hardened by the new laser heat treatment which was the effective
only edge of the runner parts in this report. Compared with the case of laser heat treatment for a wide area, the warping
deformation of mold plate occurred by the new laser heat treatment decreased with the decrease of heat input and the construction
time was shortened. However, it is necessary to conduct the laser heat treatment for both sides of the mold because the warping
deformation of the mold plate is suppressed to an acceptable value. The method to decrease the deformation of mold plate by the
laser heat treatment was also considered.

[ Keywords : Laser heat treatment, S55C, Molds, Injection molding, Wear resistance ]
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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 circular economy. We introduce a business development support for the mechanical
recycling of polyethylene.

[ Key words : circular economy, mechanical recycling, injection molding, outdoor exposure test, mechanical properties ]
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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 MO properties and hydrogen responses
have been investigated in the surface plasmon resonance (SPR) system consisting of CoPt/Pt/Ag stacked nanolayers. In this case,
the CoPt perpendicular magnetic film produced both the MO activities and hydrogen reactions.

[ Key words : chemical and biological sensor, surface plasmon resonance, magneto-optical effect ]
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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 voltages, and also is one of the important technical seeds invented in Akita Prefecture. The introduction of a high-
resistance film (HR film) is essential for achieving lower driving voltages and new functionalities. In particular, titanium oxide-
based materials are excellent in chemical resistance and heat resistance, making them suitable for mass production. However,
titanium oxide-based HR films are difficult to selectively etch for patterning. Therefore, this study explored the use of a lift-off
method with a sacrificial layer. As a result, smooth pattern edges and steep step formations were confirmed, demonstrating the
promising applicability of this method in device manufacturing processes.

[ Key words : liquid crystal lens, high-resistance film, patterning, lift-off method, device manufacturing process ]
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Electro-Optics and System Control Technologies for Productivity Improvement
and New Products
- Development of Rapid Diagnostic System for New Viruses using Electric Field
Mixing (EFM) [4] -
System Control Team Ryuta NAKAMURA, Yoshinobu OKUBO and Takayuki KUSUMI
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Abstract

The aim of this project is to accelerate the process time of the ELISA (Enzyme-Linked Immunosorbent Assay) method, which
is used for antibody tests of infectious diseases such as the novel coronavirus, by utilizing Akita Prefecture's unique technology,
electric field mixing (EFM). In this report, we developed an ELISA device incorporating a new detection method that replaces
conventional absorbance measurements, using the Quick Optical Sensor developed by OTAKI DENKI Manufacturing Co., Ltd.
This method evaluates the color tone of the colorimetric droplets after the ELISA process based on their saturation. Additionally,
we examined the optimization of the washing process to improve the device’s reproducibility.

[ Key words: Electric Field Mixing, enzyme-linked immunosorbent assay, antigen-antibody reaction, quick light quality sensor ]

1. IIC®HIT

FrHloa A )L A EYIE R G e YUERAS 21, PCR HEICED DNA RASCHFED X L Ea il HDHURR
T, IHIT, YL OPUADA B2 MR 5 BLISA IEDMEHISIN TS, ZNENOREFIEIITEFTEEFTNH
BHPURMA AR AT, K 3 B2 245 M@l OFE ThH 5,

AHEZED B L, BRI A ST Ch LB IPEITATE AL T, il DR e EGER A 2 B 528 T
oD, FZTHURMRAIZJSH FTREZR ELISA VAIZH H Uiz, BARMIZIE, BERURIEIC KO PURBTIRIOS O IR 2 40
L. ELISA JEIC B3 AR 0%EHiA B 4597, AT, BLISA 15Tl S MO G RIE SR B8 7e ki
JREELT, (BR) /NEERERUEIT S BRIE LT A 7 B A TE A LI I K DR HINEA AT 52812 k- T &
DL ERRIER KBS 5,

Fo, ZNHOFLWEISRIBL O HIRA R AIAA TS BB ELISA JIERE 4 (KF) /N SR ERT S S RIBHFE L

_74_



SHIZERTRRONFICA N DT | B TR MR PR D2
TEALEHESD | BAREROZENE R e RO R A =k o2
ZHIRET D,

2. I NG v ETEA LI B8 ELISA HIEEBE OB

(BR) /N A BV T &7 72\ 3 (AT B 96 L 7- B B ELIS A 7 46
R 1R, REB ISR ICERERE RERICZA078
B EHRAL, BEICKD ELISA {EEFHEIT 5L D ThHhD, A7
ARTTA LB W TRALTRIRIROGHTHE N E 2 T3
Do ZOIMEEIIHREE 1 ARV LICHBITERL, MEZHIET
HIENFHETH D,

3. HE) ELISA HIELEEBRIZI61T 2 TR

H#E) ELISA JIE 2 EOBF T C, ELISA O3 TRIZE T
DREE R FE LT, BARRNCIE, B~y T 1o 7 Tl A 5515
THHIEyMEG & =7 7 a—2 AW TR AR ET 57 1ETH
BT 7 o —P | O 2584 el Uiz, it R F2BR OfE B, Al TI3vei
RDOERMEIRSTROH TAFK M DOTRAVEO R EIZLY, FREZRELEN
TRWATREPEVRIR S L — 7 L BB 1L IO OB S| ik
EANRAICIRE TEBIEIRIREN, &I, T OLEBRE A o0 e ros we | ros o os N

BEE BRE BEE BRE

Bl BiEIL 0.2 Ll b, %#F1X 0.15 Kl CThH-o7= (K 2, fth), Bty s TFIO—%e
Fo T BREBIIWAEDITL-ZEMA, IVEE L E i deL 2 IREAREERATICETHERRE
AZENHLMNNI 20T, 0.35

B 313, ELISA RIZRIT UL EEL | ARE O LY E Ve o2
B Lo & B OB RIELBRHPE BRI OTh L w2
Do B CIIR I LU DM BIRELS 0.83 THATDITH L B ooy /’
RBLHRIETIL 095 (ST AN b ol ZOFEND, EREE  © o #

o BEE
o BRRI®E

4
o
a

TR BOGEFFRVERE A T, WA OB 2 MmO 2 R/RbHHT

ERON | PICIE 2 B TRUE T DAMR R ORFATRS L 17 _E2h Rz o 1 2 3 4 50 6
K@Y S BE

AT DZENHBINE ST,

o

3 BFEICHITHRAEDHBEREK
4. F&

H 8 ELISA A& 28 OBHFIZ T, P B LOMEEEA T Lc, =7 7 a0 — e 3R 2 2 B IR E L,
W BEDIXG D EEMHI TE LML o7, WE VA2 Ve ELISA HIlE FIE T, EREIRICEY
FHEE LS R B LW FE O BEAN S KD | ARZLE O RIS B 7] _ L3 IfRF CEHTLAVRENT,

BEE AT O—EIL, A 3 EEHXT- M EIEM Lt F— b X MR SRIS R 7 7 R T
B 2 L LT E 2SR OMFZEBRFE | ((BR) /NS RUERT) OSZRIZEDb DO THY | ZTITEH OB ERLET,

X #R
[11 FREKRD, BERIEEMBR TN OB, B L¥5%E, Vol.80, No.9 (2014) 862-866.

_75_



BFLEAMTROT AT SHHBANIC &2 A EME M b - 7S o B R S 12
- BEFERRIHIEEAN 2 W BB O TEM >4 (2] -

AT LHEHT— L AfE FEE BERA ER

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 [2] -
System Control Team 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. Continuing from last 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
- Development of Thermal Management Technology and Deployment for
Companies in the Prefecture [4] -
New energy and Environment Team Kentaro TAKAYAMA and Kazuyuki ISE
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Abstract

To solve problems related to used photovoltaic panels, which are expected to increase in the future, we are developing a
degradation diagnosis technology to determine whether they can be reused or not. We have been studying the AC impedance
method, and newly focused on I-V measurement, which is a common method, and examined measurement under low
illumination. When we evaluated samples subjected to accelerated degradation tests, we were able to confirm signs of
degradation under low illumination, which are difficult to determine by I-V measurement under normal illumination.

[ Keywords: Photovoltaic panels, degradation diagnosis, AC impedance method, I-V measurement, low illumination ]
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Development of Energy Technology
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Abstract

The disposal of photovoltaic panels is expected to increase in the near future. To solve this problem, a degradation diagnosis
technology for photovoltaic panels is needed to promote their reuse. We have been developing a new degradation diagnosis
technology using the AC impedance method. In this year, we evaluated small photovoltaic panels that had undergone a total of
1,000 hours of weather resistance test. In addition, the effect of DC offset voltage during measurement by the AC impedance
method was confirmed.

[Keywords: photovoltaic panel, deterioration diagnosis, AC impedance method, weather resistance test, DC offset voltage]
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Development of Energy Technology
- Radio Frequency Application Technology for Wireless Devices [4] -
Opto-electronics Team Takahiro KUROSAWA and Takanori KIYA
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Abstract

We improved the performance of the optical scanning electric field distribution measurement system using modulated
scattering technology. It is now possible to measure the near-field distribution in the microwave to millimeter wave band (1 GHz
to 40 GHz) in a less invasive manner than with conventional devices. This makes it possible to evaluate the electromagnetic
shielding effect of materials with a more precise sub-mm spatial resolution. In addition, a wireless power transfer system
compatible with 48 V power supply systems has been developed. Both input and output are 48 V, and a DC-DC transmission
efficiency of 90 % has been achieved at a transmission distance of 15 mm and a transmission output of 120 W.

[ Keywords : electric field sensors, modulated scattering, wireless power transfer, EMC ]
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Project of advanced technologies for Akita manufacturing industries
- Aircraft electrification (Subsidy Project for Regional University / Regional

Industry Creation) [4] -
Functional Material and Device Team Yasuhiko YAMAMOTO
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Abstract

The aircraft electrification, which has been selected as a "Subsidy Project for Regional University and Regional Industry
Creation" as an industry-university-government collaboration project in Akita Prefecture and has been researched, is entering its
self-propelled period this year. Furthermore, it has been selected as a "Deployment Framework" for this grant, promoting its
application to other industries than aircraft. In this report, we will introduce the research status on "Model-based fault-tolerant
design of electric fuel metering system" and "Redundant actuator with tandem ball screws" which are the results of this year's
self-propelled research task.
[ Key words : Aircraft electrification, Industry-University-Government collaboration, Redundant system, Fuel metering system,

Model-based, Actuator, Jamming ]

1. 1 IC®IT

WiZeio CO, PR BN B AL 3 M2 LA OBR TS X, [ENAOBECFHIED R 2 7228 B AEA
TW5, FKHE IRV THRIZEREIE DO RN R FRENO 1545 T, BNEE~OBAFEAN OIS R L 554
TEEB L OREE~DSAE T HH%2 BEL T, BEMEHEINTOMIER A D T, B Z—, Z07'r
VI OB IR EAT > TND, SRR, FHEENGR &R T, EEYRER A7 2B LR ER T/ F ax—4
\ZOWT, BRI RE1T T,

2. SEEDAREIERTME
2—1 ETANR—RIZIDILREEWIER AT SO ESFHY

AR~ OBRIN AT — 2% T R AT A, RO R 2 HIHA TTREE T 5720 I
B ECTED, SOIZVAT AOEHEMA ) ESEHT0DI, TURMRE T D0 ED LIV TND, LnLanis, ik
W F AR IR Z DI LETR | SR - chiE 7 B 5 2R & FA\ =3B, e E DB S

_84_



LN REETHD, 2 TARIFIETIL, TT N_"—R L DR
2l —al BTV, MR AR OBV A HYREL | ZOZ%E A LT
Bk - KIS TTE DR SR T 272, ) 1 12, JUREH)
BB AT MR WT, BB HIEROFmNA L N—Z B LOE—FD
B S NS o BT 4 0 S TS R E AL 1= N M T B e e D)
I FRRLTCND), ORI EE TR EBEREIR AT LDV Ial
— Al BT I AIA T BRI A FRBLL 7255 5 O BB T
SWTEHMIiERAT 72, ARFFIE L TE—F AR TRECRM AR G
WIEAEUTE 0 | MR SRR OV EREA R 2123, MbEds A
BT, TESR AT O BN LA W AR TR CE A, A
BEIIH K THMEIRE S ATION 1.5 DITIAHILTND, 208D
(2 AWFEIC BT DR EERER AT AT, SRR AR BN T
b LELTREHEGS /TRE T D,
2—2 Z T MEER—NVAIY 2% AWVLR T 7 F 2o —41
WL DBN ROV N~ D 2R N A I 27 7
FaT—2OEEIE, KEMZED EBUAR TR T
D, LInLI2Wis, BT 7T 2 —H IR — VAT 250D
BRI S X 1 7 (B DT T DN B 5, AT
V&, ZOBBEARRA DT R—VAZV 2D A7) 212 2 fll
OF BT ZhbaBIEOE—4% VTRl 207
REEZERLI-(E 3), ZOFHFRTIE, A D F v hEARI) 2Ty
YIVI WAL TS, T7F a=—FEEEIXE T LW, &6
2 YT VT 2 —F% 2 RS T D3 AT LTI, ¢
KDTUEVAT MB N TUETHST- T —F 0Ty T %
BRI, S TN AT D EBICED, ST, Y%
T VT 2 —Z D IR L SERE V., EBRIZU Y
LT WRAELTHT 7 F 2 —HE L COMGEER s C&DT L
ZRERR LTz, SRAFE DARR T FERE AR Y OB ER A HE L il
PERESA T T2 3 HE Th D,

q/q

ulqq

to Flow Controller

iii) Response performance
maintained :
Control gain switching = i X
command \ ii) Fault isolation : .
3-phase AC cutoff *!
i) Fault i Fault-Tolerant Process
detection

ON/OFF
Status

Voltage Current
Fluctua- | amplitude,
tion | period \, H-

X

° J‘"
© .

Circuit breaker

¢

| *1: Followed by cutoff of DC power source and
abort of velocity and current controllers

Inverter

1 EHEEE—RICHY SEEEHIGHEOMEY

0.24
— = Input: u
0.22 —— Output : g
02 — e — =
0.18
0.16
-50 0 50 100

182,

2 E—S=EX TR G RO TR

— —
Output Tnput Input Output

Screw shaft(SS) Reduction gear box(GB)

Gears
ng)end Mlg)tor f(?tt;;ion :ﬁ)tor
4
Ea”. (BB) Ball nut m
“'Syst.1 @Y Syst.2

3 BUTLR—IVRI)ARNRET I F 1T HREE

3. ¥
FKH BT DPEFE

HHE L U THIEDED DI CODIIZEREEEEM LI DWW T, AELF AT 45 F K

DRRZ W LT, RIS FEEROIV R ETE L M2 AT MTINA fEESEDEI LS AT MBS

WFZEBRFEBIED TOSEHE T D,
X mR

(1] AR E, Mg, EREA, MR, Wi, KK “TTRMA A T M EEREE & AT L0
FT NN AMEERGE, AAMZETH 2w, 5 728, 54 5, pp.117-129, (2024)
[2] Y. Yamamoto, M. Muraoka, H. Oyori: “Jamming Tolerant Redundant Electro-Mechanical Actuator with Tandem Ball

Screws”, AIAA 2025-0718, (2025)

_85_






V-2 #F3eHEdE

,87,



e RIEE=FY T HWNBA R EA~— N TIHDEE [2]

- ORI EBL T IR ED RN K -

A= —=bbOSDEANTF—2 Wl . &SiE IR Eo/Me = Al B R
JoimbRRESR T-RIEE  Ex K (R

Development of Quality and Equipment Monitoring Technology and Application
of Smart Factories [2]

Smart Manufacturing Technology Team
Susumu SEGAWA, Akito TAKAHASHI, Masashi OHTAKE, Kazumi KOMATSU, Shinya SASAKI and Fujio UCHIDA
Advanced Functional Element Development Section Shinya SASAKI
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Abstract

In the manufacturing industry, labor shortages due to the declining birthrate and aging population are becoming more
pronounced, and increasing productivity is an urgent issue. In recent years, the use of digital technology by companies
has become more common, and there is a particular need for its diffusion in Akita Prefecture. The purpose of this research
is to develop and disseminate productivity-enhancing technologies utilizing [oT, Al, and robot technologies. This fiscal
year, an IoT system for predictive maintenance and operation rate measurement was implemented at a factory of a
company in Akita Prefecture using a sensing system developed in the previous fiscal year, and human resources for in-
house production were trained through training. As a result, the system was able to acquire signs of equipment failure and
perform predictive maintenance to avoid equipment stoppages in advance, as well as acquire and visualize data to improve
productivity in the factory.

[ Keywords : IoT, Al, robot, sensing, predictive maintenance |
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Development of Metal AM Technology Contributing to

Enhancement of Mold Functionality. [2]
Machining and Materials Processing Team Kengo KUROSAWA and Atsuko TAKITA
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Abstract

Metal additive manufacturing (metal AM) is increasingly being adopted worldwide as a next-generation high-value
manufacturing technology. The wire-laser DED metal AM process exhibits high compatibility with conventional
technologies and is expected to enhance material efficiency. Using the process, an injection mold was previously
fabricated. Injection molding tests confirmed that the mold has exceptionally high potential for practical use.

Therefore, this study examined the condition of the molds fabricated last year after use and investigated the
diversification of build materials to include multiple steel grades.

[ Keywords : Metal additive manufacturing (Metal AM), Wire-laser DED, Mold, Building-Up Welding ]
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Development of an AI Package

for Implementation Support and Its Enhancement [1]
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Abstract

In this study, to assist more local companies in utilizing Al, we are developing an Al implementation support package to
alleviate the technical and cost-related challenges of AI adoption. This year, we developed several tools aimed at
providing an environment where field personnel can efficiently collect and create training data. This report describes an
overview and the functions of each tool.

[ Keywords : Al implementation, visual inspection, deep learning, training data ]
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Development of Organic/Inorganic Hybrid Coating Technology Contributing to
Productivity Improvement [1]
Functional Materials and Device Team Tomoya ABE
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Abstract

‘We have studied the development of functional coating technologies contributing to productivity improvement. This paper describes
the development of mold release coating by using fluoroalkyl-containing alkoxysilane to improve the mold releasability at the plastic
injection molding.
[ Keywords : Multifunctional Coating, Surface Property, Mold Release Property, Organic/inorganic Hybrid Material]
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