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Study on High Performance Wood Films Prepared by Milling Process

Product and Function Evaluation Section; Satoshi IWATSUBO™! Junji SUMIOKA™! and Hiroyuki TAMBO
Forestry & Fisheries Research Center; Yasushi FUIISAWA Satoshi SUZUKI Atsushi MURALI

Lignocellulose suspensions with nanofibers were prepared from wood powders of Japanese cedar and sun tree by wet
grinder milling. The suspensions prepared by the process included the large particles in the range between 1 and 100 pm. The
particle size and the amount of nanofibers differed in the wood parts. The films from the suspensions were prepared. The
properties of anti-mildew and the thermal conductivity of the films from the suspensions were investigated. The films of sun
tree showed the excellent anti-mildew. The thermal conductivity of the films of Japanese cedar was values smaller than 0.1
W/(m-K). The film showed excellent adhesion. The applications that take advantage of the features are expected.
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Table 1 Strength test result

Tensile | Tensile | Flexural | Flexural

Sample MAPP Dispersant | strength | modulus | strength | modulus
[MPa] [MPa] [MPa] [MPa]
(DD-CNF/PP No No addition 31.2 2040 48.2 1680
(2D-CNF-A/PP addition Addition 31.0 2000 48.2 1770
(OD-CNF/PP/MAPP Addition No addition 321 1960 47.9 1620
@©D-CNF-A/PP/MAPP Addition 33.0 2130 49.8 1720
BPP Comparison material 32.6 2140 48.3 1710

(b) @D-CNF-A/PP (c) @D-CNF/PP/MAPP
Fig. 1 X-ray CT images of composite materials
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Study on Fabrication of Dry Cellulose Nanofiber / Polypropylene Composite Materials
by the High Kneading Twin Screw Extruder and their Performance Evaluation

Core Manufacturing Technology Section; Yuki KAWANO, Wataru MIZUNO, Masaru OKANO and Hiroki FUIIMAKI"!

In this study, fabrication of dry cellulose nanofiber (CNF) / polypropylene (PP) composite materials by the high kneading
twin screw extruder (HKTSE) and their performance evaluation were investigated. Dispersant having stearic acid and maleic
anhydride denaturing PP (MAPP) were used. It was found that the tensile strength and flexural strength of dry CNF / PP
composite material using the dispersant and MAPP were higher than those of PP. Also, HKTSE had dispersion effect of CNF.
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Development of Design Method Using Computational Modeling to Support Traditional Industries
Junji SUMIOKA, Kiyokazu HIMI and Takafumi YAMAMOTO

The business of traditional industries in Japan has been performed poorly every year, this is the same in Toyama prefecture. It's
necessary to add high extra value by development of a new product, high-variety low-volume manufacturing items and one piece
product about copperware and lacquerware at Takaoka. On the other hand, computational modeling is a design tool that supports
modeling decision and thinking while performing massive data processing using a computer. Therefore, we conducted the

research in order to link the effectiveness of computational modeling to the support and activation of traditional industries.
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1) B. Xia et al.: Proceedings of the 17th Irish Machine Vision
and Image Processing conference (2015) 43.
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5, No33 (2019) 28.

3) A f,0penCV ICE Do Ba—Z BV g 1 - R
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FoU— 1 BREEG, FHEO, BIfE, BEE, YR R ey

Detection of Hands Motions for Hygiene Management Using Depth Camera

Product and Function Evaluation Section; Katsuhiro SASAKI™!, Digital Manufacturing Section Satoshi IWATSUBO™
and Human Engineering Section; Yoshitoshi TSUKAMOTO

A system for detecting features involving hand poses and arm motions was constructed using a depth camera placed in front

of a human. In the system, the data processing algorithm for acquiring six feature quantities was implemented to recognize the

five hand washing motions. The fundamental performance of the system was confirmed.

Reports of the Toyama Industrial Technology R&D Center No.34 (2020)
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Development of High-Strength Technology for Light Metal by Using Severe Plastic Deformation

Functional Material Processing Section; Masaru SATO, Nobuaki KUNIKATA

Extrusion severe plastic deformation developed for pure-magnesium, 99.9%Mg, its microstructure was analyzed by electron

back scattered diffraction pattern. These grain sizes of specimen at extruded condition wasn’t significant changed. In GB maps,

low-angle grain boundary clearly increased at extrusion temperature. The plane (0001) pole figure of specimen extruded severe

plastic deformation developed, showed distribution in specific extrusion direction.
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Surface Modification of Various Materials using Laser

Core Manufacturing Technology Section; Shuichi TAKAMATSU, Digital Manufacturing Section; Kiyokazu HIMI
and Planning and Coordination Department; Tomoaki ISHIKURO

Laser sintering was performed for the purpose of a characteristic improvement of the aluminum oxide deposit and

forming Yttrium-Aluminum-Garnet(YAG). As a result, it succeeded in forming of YAG by laser sintering to Al203/Y203

powder mixture. On the other hand, it was impossible to form of YAG in the case of aluminum anodic oxide deposit coated

with Y20s3.
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Research on Fabrication of Sacrificial Patterns by 3D Printer and Metal Casting

Digital Manufacturing Section; Kiyokazu HIMI, Junji SUMIOKA,
and Tomoaki ISHIKURO

In this study, the basic characteristics of sacrificial patterns fabricated by 3D printer were investigated. The polyamide powder

material decomposes completely at about 450 °C. Polyamide material has about 10% volume expansion from around 50 to

300 °C. Polyamide sacrificial patterns were fabricated by 3D printer. We tried to cast metal products by investment casting

method. As a result of the experiment, the pattern completely disappeared, and metal was flowing to details in the cavity. These

methods can be used to make metal products of complex shapes.
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(a) (b)

Fig. 4 States of a drop of water on the surface of
paper; (a) CNF paper, (b) recycled paper
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Fig. 5 XRD curves for the CNF papers with various
thicknesses; (a) 15 um, (b) 8 um, (c) 5 um

4. 58
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XF—U—FR:E TR A, Blur—RX F /7743~

Development of Cellulose Nanofiber Paper for Electronic Device

Digital Manufacturing Section; Hiroyuki TAMBO and Satoshi IWATSUBO

Preparation of cellulose nanofiber (CNF) paper has been investigated to apply for electronic devices. Initially, the

CNF/water suspension was filtered. The gel-like CNFs were pressed in the direction perpendicular to the direction of gravity.

Pressing was carried out at the temperature of 110°C for 1 hour in an electric furnace. It was found that when amount of the

CNF/water suspension was decreased, the toughness of CNF paper decreased and the transmission of CNF paper increased.

The surface of CNF paper showed hydrophilicity.

Reports of the Toyama Industrial Technology R&D Center No.34 (2020)
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X¥—U—R: &g 3D 7V 7 1 7 Additive Manufacturing, i o7 A7 B

Metal 3D Printing Technology Using W-based Material to Control Anisotropic Characteristics
Digital Manufacturing Section; Takafumi YAMAMOTO, Kiyokazu HIMI

The mechanical and thermal characteristics of pure tungsten fabricated by metal 3D printing were investigated, focusing on

anisotropy. As a result, the degradation and the anisotropy of the performances was observed as compared with hot rolled

tungsten. In terms of anisotropy, the maximum tensile stress and thermal conductivity in the Z direction showed better

performance than those in the Y direction. This is due to microstructure oriented in the building direction formed by directional

solidification and cracks caused at a grain boundary. Thus, a material design for improving the material properties is required.

Reports of the Toyama Industrial Technology R&D Center No.34 (2020)
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Fig. 1 Appearance of the punching mold and a
schematic image of punch insertion (in case of the
joining t3 mm plates between A6061 and CFRTP)
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Fig. 2 Tensile shear load as a function of (a) insertion
depth and (b) holding time, and a (c) tensile-test
curve (A6061_t3 mm x CFRTP_t3 mm)
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Fig. 3 Tensile shear load as a function of punch (a)
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Dissimilar joining between carbon fiber reinforced thermoplastic and metal by punching method

x CFRTP_t3 mm)
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AHE TR AT

AC —RTF LA

Functional Material Processing Section; Hideki Y AMAGISHI and Masaru SATO

Reports of the Toyama Industrial Technology R&D Center No.34 (2020)

Using an alternating current (AC) servo press a high-productivity and high-strength dissimilar joining between carbon fiber reinforced
thermoplastic (CFRTP) and metal was achieved by punching method. This joining technology has been intended for the automobile
sector, which is increasingly becoming multi-material oriented. The characteristic difference of the joining condition on the tensile-

shear load between the two types of CFRTP sheets, continuous-fiber- and long-fiber reinforced, were revealed.
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Investigation of Fixture for Vibration Test Improving a Vibrating-properties Using Cellulose Nanofiber Sheet
Product and Function Evaluating Section; Takaaki SHIMIZU = Core Manufacturing Technology Section; Yuki KAWANO
Digital Manufacturing Section; Hiroyuki TAMBO Satoshi IWATSUBO

As a result of verifying the vibration characteristics and the vibration measuring method for the vibration test fixture, it was found that the

vibration measuring result varies depending on the sensor used, the mounting method, and the mounting position.

In order to reduce this difference, the use of the fixture with the CNF sheet was tried, and it was found that the acceleration at the

resonance point was attenuated by 40%. This is due to the excellent properties such as high strength and high elastic modulus of the CNF.

Reports of the Toyama Industrial Technology R&D Center No.34 (2020)
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Fig. 2 An example of fabricated sample boards with
EBG structures shown in Fig. 1
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Fig. 3 Dispersion diagram of EBG structures
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Fig. 4 Measured transmission coefficient (S21).
(a) Fixed-width type. (b) Club-shaped type
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Development of Metamaterial Structures for Suppression of Electromagnetic Noise

Product and Function Evaluation Section; Naoyuki MIYATA and Katsuhiro SASAKI

Open stub electromagnetic bandgap (EBG) structures formed on power/ground plane of multilayer printed circuit boards

(PCBs) were studied. Two types of sample boards, the fixed-width type and the club-shaped type, were fabricated, and their

transmission coefficients S21 were measured using network analyzer. For both types the magnitude of S21 were significantly

suppressed in the bandgap frequency range estimated by using FDTD simulation.
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S>TW5 Elbis, 21 HE CEEREERORBMAD AL :Ltoit\mA@ﬁ%MQEAMﬁ%%ﬁotoﬂ
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Control of Biodegradability for Biodegradable Plastics by using Additives

Core Manufacturing Technology Section; Masaru OKANO, Wataru MIZUNO, Yuki KAWANO, Shuichi TAKAMATSU,
Shigekazu YAMAZAKI and Hiroki FUIIMAKI™!

In this study, composite characteristics between PLA and additives and biodegradability of poly(lactic acid)(PLA) were
investigated. PLA and additives, starch (origin of potato) or chitin, were compounded and confirmed their composite
characteristics. Also, a simple biodegradable test for PLA test pieces was conducted. As a result, the PLA test pieces had cracks
and peels on the surface with time. In addition, the weight of test piece decreased about 20 % against that of original one for 45

days. Moreover, the tensile strength retention got 0 % for 14 days. Therefore, we could confirm biodegradability of the PLA.
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F—U— N b= BlEEE. WA DBV, 7Y R
Development of the laser-ray absorber with high photothermal conversion efficiency for resin welding
Core Manufacturing Technology Section; Hiroki FUIIMAKI™!, Shigekazu YAMAZAKI, Shuichi TAKAMATSU
The laser welding method for resin has a problem that the conditions are greatly influenced by the resin used. The purpose of
this study is to develop a new laser-ray absorber. We designed azo compounds which is expected to have high photothermal

conversion efficiency, and it was expected that the introduction of carbon chains would improve the photothermal conversion

efficiency. Several compounds with different carbon chain lengths were synthesized and measured the absorbance.
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A Study on the Improvement in Texture of Metal Products

Digital Manufacturing Section; Arisa NOTO and Kiyokazu HIMI

In this study, matte surfaces and trench surfaces were formed on wrought aluminum alloy by cutting work and shot peening

process, which are widely used in metal process industry, and the relationship between tactile sensation with friction coefficient

and surface roughness were investigated with KES evaluation system. In case of matte surfaces, the friction coefficient and

surface roughness of them were roughly consistent with tactile impression. On the other hand, the tactile impression of trench

surfaces disagreed with their surface roughness and friction coefficient under the condition of scanning direction perpendicular

to the trench direction. In the future, we intend to continue studying the quantification methods of tactile sensations.
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Water Splitting of Electrolyte Solution Promoted by Ionic Liquid

Core Manufacturing Technology Section; Nobuaki KUNIKATA™!, Hideki YAMAGISHI and Masaru SATO

Preparing reagents and experimental equipment, the ionic liquid BImH-HSO4 was synthesized for the purpose of using it as
an additive material for water splitting. We assigned FT-IR spectra of the BImH-HSO4 and underwent TG-DTA analysis. The
thermal decomposition temperature of BImH-HSO4 was about 170 °C. BImH-HSO4 mixed with pure water showing a

homogeneous phase. We continue this research investigating electrolysis efficiency of the aqueous solution system containing

BImH-HSOu4.
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Basic Research of Repairing Aluminum Die Casting Mold Using Tungsten

Product and Function Evaluating Section; Keisuke SEKIGUCHI, Takaaki SHIMIZU"!,
Digital Manufacturing Section; Takafumi YAMAMOTO

In study, the microstructure and mechanical properties of the model formed by metal 3D printing using pure tungsten were
investigated. Apply on various aluminum casting mold base materials (SKD61, SUS304, copper tungsten alloy). As the result,
the micro-vickers hardness shows high value due to the characteristic of tungsten, but many cracks and cavities were
confirmed inside the molded body. It is necessary to continue to investigate the effects of 3D printing conditions and base

material.
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Development of Rectifying Antenna using Band of Wireless LAN/Wi-Fi
Product and Function Evaluating Section; Masaaki NASUNO Katsuhiro SASAKI"!
The purpose of this research is to develop a rectifying Antenna for the band used in Wi-Fi (wireless LAN). In this report, a

microstrip antenna (MSA) with a frequency in the 2.4 GHz band was designed using an electromagnetic field simulator, and

prototype evaluation was performed. The prototype MSA had an Si1 of -10 dB or less in the frequency band 2.44 to 2.48, and a
minimum Si1 of -29.1dB at 2.46GHz.
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Fig. 1 Relationships between tensile stress and strain
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Table 1 Strength test result (NanoPlate/PP)

Chamber nozzle Reference Swash impact nozzle Single nozzle
Pressure [MPa] (KHP-25/PP) 100 200 100 200
Number of passes 1 3 1 3 1 3 1 3
Tensile strength [MPa] 24.2 241 243 | 249 | 247 | 239 | 238 | 248 | 242
Breaking elongation [%] 24 25 33 22 27 20 25 35 23
Bending Strength [MPa] 38 37 38 38 39 38 39 38 38
Bending Modulus [MPa] 2,125 1,988 | 2,080 | 2,150 | 2,216 | 2,066 | 2,096 | 2,088 | 2,109
Charpy value [kJ/m?] 44 4.2 4.2 4.1 4.3 4.2 42 4.2 44

*1 8L RS LSERTSERT
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Development of Wearable Sensing Technology for Body Balance Measurement Wear

Human Engineering Section ; Minoru UENO™! and Akira URAKAMI

The body motion when standing on single leg with the eyes open was compared by an insole sensor and an acceleration

sensor attached to each part of the body. There was a difference in the effects on the waist and back with and without load. It

was found that the back is more motion than the waist region, and it is possible to measure the ability of body balance and

weakness of muscles in a short time.
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Development of Monitoring Supporter for Biometic Informations

Life Materials Development Section; Kazumitsu SAEKI, Ryoji KANAMARU, Takumi YOSHIDA
Human Engineering Section; Yoshitoshi TSUKAMOTO, Akira URAKAMI

The purpose of this research is to develop monitoring supporter for biometic information. Conductivity of fiber and textile

was studied. We mixed Silicone resin and various graphite powders. We developed conductive resin. Graphite powder contents

are 40 % is most suitable for conductivity and forming. Resistivity decreased as graphite powder size became small.

Conductive resins are coated by the silkscreen-printing on the supporter. This supporter with conductive resin is well stretchy.
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Study on design of the protection sportswear for summer

Human Engineering Section; Megumi MAKIMURA, Director of Laboratory; Ryoji KANAMARU

This study examined material for the purpose of increase of the effect of the heat and the water vapor mobility in the
sportswear for goal keepers of the soccer. First, we examined the material, shape, and heat retention rate using six types of
experimental wear. Next, as a result of having performed a subject experiment, we found that the material for the goalkeeper
wear should be designed so that the material is sweat-absorbent and quick-drying, the protector is double raschel knitted fabric,

and the cuffs are straight and have the quantity of space of clothes.
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# -%- coding: utf-8 —x- candidates = set()
from skimage import data, io, filters for ¢

import matplotlib.pyplot as plt LA
import matplotlib.patches as mpatches
import selectivesearch

tangle (with different segments)
idates:

smaller than 2000 pixels

def main():

, c
# loading astronaut inage it e 1.2
#img = data.astronaut()

#img = data. imread('uaf5ible.jpg")

img = data. imread('bp. jpg’) ]

s on the original image
bolots(ncols=1, nrows=1, fiesize=(6, 6))
#io. imshow(ime) ax. imshow(img)

#io.show()

# perform selective search
img_Ibl, regions = selectivesearch.selective search(
img, scale=400, sigma=0.85, min_size=100

5 {EmL7=Python 705 5L (—ER)

4. F&O

ARFZETIE, Python % FVZHi§R8% 7 v ' DBk
L. MEFFOFRREG S BlsEkot s mTaE & 72>
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SE XK
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N0.32 (2018)38

F—U— N iR, ERE RS, mGLE T e 7T A

Study on health care support using information terminal equipment

Human Engineering Section; Akira URAKAMI and Y oshitoshi TSUKAMOTO

In a rapidly aging society, the number of opportunities for home nursing service and medical care has increased, and

awareness of health management is increasing. We have developed the system to accumulate data of health care equipment

with communication function in a data base. But there was a problem that the equipment with a communication function was

expensive, and that operation was difficult for senior users. In this study, the system to acquire the measure of the equipment

with no communication function by image recognition is developed. The system is been developed to recognize the type of

target device from the captured picture and obtain measurement values.
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i,

THL LR 28 (M) LT R E SR

PefrFne”
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F—U—NR:F 77 A= MKE, VeRmPANE, FmiE Al
Research on Improvement of Water and Washing Resistance of Nanofiber Nonwoven Fabric

Life Materials Development Section; Takumi YOSHIDA and Kazumitsu SAEKI"!
Director of Laboratory; Ryoji KANAMRU™

A nanofiber nonwoven fabric containing water and oil repellent was prepared and the water leakage to surfactant aqueous
solution was evaluated. The result showed that the improvement in water leakage resistance. The nanofiber nonwoven fabric
was subjected to a washing treatment with soap water, and the water resistance before and after the treatment was measured. The
result showed that it was reduced the water resistance of the blank nanofiber nonwoven fabric, by contrast, it was not reduced
the water resistance of the nanofiber nonwoven fabric containing the water and oil repellent. This result indicates that the addition

of the water and oil repellent to nanofiber is effective for improving the washing resistance for one.
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63 1,236 738 5,448
69 1,206 738 5,538
77 1,200 714 5,292
84 852 504 3,756
Total 13,032 7,920 57,114

Table 2 Number of images of Rose Beauty in the 2nd

greenhouse

Days after planting  TulMV TuSV Healthy
48 1,074 1,356 6,726

56 996 1,254 6,252

63 1,008 1,512 6,264

69 1,020 1,218 6,420

77 984 1,392 5,934

84 228 732 2,334

91 1,176 1,626 1,176

Total 6,486 9,090 35,106

3. FRHREITE O AT LDVERL - 5T

Table 1 B L Table2 ([ZZE T =& RO Hi Z L 12, ©
A IV AR Cd D DM R TH 2 D& HIET DItk
Eam AR Uiz, JEATHFZE DIC L D . Bl Z & IHIES %
BT D LHERENREL M ET DI EN00>TN5,
HERT, FRIFEBEOESIAI=2a—T )V Ry NU—
7 AlexNetVB LN 2 7T 2 SVM (R — by Z~<
V) HAABE DR TR LT, 2 ORERUE. iV HIERS
ZBELIZHOTIERLS, (1) BMEOE DA VAR
DI AHDNT EDEFERE TR B & DB
BECHNZR 2200, (2) AW - T & OHEREE
(CRE72ENH D O E AR T 5 2 L 2 K&
7RAE LTV D,

T, MBROFEOENE_EORHSNE AT = 20— T
Lt hU—7 AlexNet (12X > ChHiH &, oS

TS AR, *3 B EMOKER S BTt o & — R B
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AT R 2 A o TR L DRI D78 (SVM
HIBIERE ) 21To7, L0 BARMICIE, &0 - 595
MOBEZ L2, BT —Z = 2GR ST R
DIE(EZ T 70% 2 8 A CTHB A 8 S, F%0 D 30%
OEE CHBI A TN L7z, HIBIRRORHTE % Table 3
BE O Table 4 (273, FlzIE, HENTO HEH 63 HD
RO LSV 122\ Tlid, TBIA BETYA VARG LT
% LW SRR (FRREBER) D 91.5% & E L HEL, 7%
% 85%HMETHD LRHELIZZ LA RL TS, [F
FRIC AEERRIZ OV TIE,99.1% % 15 L < HIE L 7R D 0.9%
ERHIE L2 2 & 2R LT, Al JWREIER 2 Bk

Table 3 Classification accuracy of Kikomachi in the first
greenhouse (unit : %)

Days . Classifier output
after Vi TulMV LSV

planting assay Diseased  Healthy | Diseased Healthy
o4 Diseased 56.1 439 72.2 27.8
Healthy 29.8 70.2 6.1 93.9

34 Diseased 73.8 26.2 69.9 30.1
Healthy 8.0 92.0 5.0 95.0

0 Diseased 60.8 392 76.2 23.8
Healthy 19.3 80.7 4.1 95.9

43 Diseased 69.0 31.0 66.2 33.8
Healthy 113 88.7 5.6 94.4

56 Diseased 86.6 134 91.5 8.5
Healthy 2.7 97.3 1.1 98.9

3 Diseased 79.9 20.1 91.5 8.5
Healthy 49 95.1 0.9 99.1

6 Diseased 79.8 20.2 88.7 113
Healthy 59 94.1 1.4 98.6
Diseased 64.3 357 76.6 234

7 Healthy 9.9 90.1 3.1 96.9
%4 Diseased 80.6 194 71.7 28.3
Healthy 43 95.7 3.0 97.0

L7z 2 SO T A VA X DIV TiE, R |
RZIUT EE L RVGEIC, BEL TRWEEENES
b Z LnbhoTz, BEO BEAE U Th i - fiiEM T
IEERPRESBRDGENRHD Z L bbhroT,

Table 4 Classification accuracy of Rose Beauty(unit : %)

Days . Classifier output

after Vi TulMV TuSV
planting assay Diseased  Healthy | Diseased Healthy
" Diseased 56.4 43.6 54.5 455
Healthy 18.7 81.3 29.2 70.8
34 Diseased 60.1 39.9 69.5 30.5
Healthy 13.3 86.7 10.0 90.0
0 Diseased 83.1 16.9 80.8 19.2
Healthy 2.4 97.6 54 94.6
48 Diseased 71.6 284 81.6 184
Healthy 44 95.6 41 95.9
s6 Diseased 829 17.1 79.1 20.9
Healthy 3.0 97.0 5.8 94.2
Diseased 85.7 14.3 89.2 10.8
63 Healthy 0.6 99.4 2.8 97.3
9 Diseased 89.7 10.3 83.1 16.9
Healthy 1.4 98.6 39 96.1

4. #EE

Fa—V v T ORI EARIRE LT, I A TH
BIC L DIEHIE S AT LAOFEECET DT — & X
— ZADVERK, 3L OIRHREIE S AT AOFYE - Tl 21TV,
L CRWVIEZRRPE DL,

SE
1) SARFD - F ILRESEHAIER & o 2 —iFgE
.33 (2019), 75-76.

F=U—F:Fa—U o7 Eg SRR CHE, TRETE, REE

Development of Disease Determination System Using Tulip Camera Images

Mechanics and Digital Engineering Section; Naoki KANAMORI,
Mechanics and Electronics Research Institute; Toshihiko SAYAMA,

Mechanics and Digital Engineering Section; Eiji Honbo,

Bulletin of the Horticultural Research Institute, Agricultural, Forestry and Fisheries Research Center;
Mami NISHIMURA, Hajime YAEGASHI and Kiyokazu YAMAGUCHI

We created image databases that contribute to learning of disease determination systems using tulip camera images, and

prototyped and evaluated disease determination systems.
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1. #8

U =7 77N NUEIROBRS & BIRIC, AREEEIK
L (OSC : Organic thin-film Solar Cell) DFFEDZEEL
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Fig. 1 Structure of OSC and energy levels
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KT 10 of, BV EIT o7, ZHUC KW o LT ~T
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Fig. 2 Appearance of OSC
2.2 OSC m#fmAE L HOEHE

31T, KEFEmH R 0-V FeE) 277, OSC
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o7 200 cell ZEFNIHEE L1256 EINEE T IHK
TT2H00, BKELE VL, HED 020~0.22V 255
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3.00
5 -O-cell 1
\ --cell 2
\ ~-cell 3
—-cell 4

-o- & Flcelll+cell3
- EFcell2+cell4

J [mA/cm?]
N
o
IS3

1

5t
W 100

0.00 0.10 0.20 0.30
ZFEEV [volt]

Fig. 3 OSC output characteristics (serial connection)
412, KB DR EZ R T, B (cell3~cell6)
Tk, EREEEE 113 2.0~28mA/cm?, BILELE VI
0.17~0.22V, i K#ES 0.10~0.17mW ThH -7z, 2fHD
cell 721X 4MED cell ZWHNHEHE LT-HE ., HA&ETIE
FETIE, 28D 3.9mA/cm?, 4 5D 5.3mA/em? & HEIN L7,
BAGEE VIiZZEnZn, 280 0.18V, 41D 0.15V &
KR L7z, BIREEORIEIIRE -7, 3 ELT cell
ORI b, EHEH BRI H A~ AR E T A 720>
STlzb bEZ TG,

Reports of the Toyama Industrial Technology R&D Center No.34 (2020)



-O-cell 3
-cell 5
#-cell 4
'NE —o-cell 6
§ -o-fi5llcell3, 4
E a3t 5lcell3, 4, 5,6
)
i
s

0.00 0.10 0.20 0.30
EIEV [volt]

Fig. 4 OSC output characteristics (parallel connection)
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Fig. 5 OSC output characteristics (connection method)

5102, KEGErH ket & B ka2 =T,
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Fig. 6 OSC output characteristics (hole transport layer)
2.3 OSC EBREY1—ILOFEELBERER

BI{ED OSC BIFE Y = —/LOPEREIL, IEFLEREE 5
® OSC % V- HifE 2em? D O T, EEEH 4mA, B
fEBIE 05V ThDH, Av—bbuAyFOERSE LTX
100mA-h, SV EERNETHD, €I TR TITRT LD
|2, OSC DEWMEEE4A DC-DC =2 /3—4 (TPS61200, T
[ Inc) Zh LT SVICHIEL, Av— Ay FONRy
TV —IIHREEITo T, bdld, EREY 22— oOE
T ThH %,

DC-DCAY/N—& -

»

3. e

BRI KB A 2T =7 7 7 0 NER 2
FHU7AER, BEERIIREAI L E 72135, BiEE
JEIZES UL AZTHY . OSC BIREY 2 — /L EilfEL
EEEfER LT,
SE R
1) BILREERINIEE 5 & v & — TS 33, 87-88

(2019)

2) HEE & B T DSt U 31,36-42(2018)

F—U— R GHGERCKIGEM, 5k, WA, OSC BT Y 2 —/L
Study on Small Power Supply for Wearable Device Using Organic Thin-film Solar Cell
Electronics and Device Technology Section; Takashi TERASAWA, Tatsunori KAKUDA

As a result of studying a wearable compact power supply using organic thin-film solar cells (OSCs), we have stabilized the

characteristics (short-circuit current density 2mA/cm?, open-circuit voltage 0.2V) in an OSC whose active layer is a bulk

heterostructure. For the power supply module of OSCs, it was confirmed that increasing the area of OSCs or parallel

connection was effective for increasing the operating current, and series connection was effective for increasing the operating

voltage. Using the power supply module of OSCs, we worked on charging the battery of the wearable device.
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Fig. 1 Shape of test piece
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Fig. 2 Shape of welding horn for rivet joining
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Fig. 3 Measurement result of rivet joining strength
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Fig. 4 Measurement result of average output
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T VR FOFEHRRR— OFRE TR L, RIE
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)JISH 4040:22006 7V =7 AJOT IV =7 Ay
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F—U— R BEERES, T Uy b A= IHRIRE)
Study on Ultrasonic Welding of Aluminum Rivets

Mechanics and Digital Engineering Section ; Toshinao HASHIBA™!
Monozukuri Research and Development Center ; Tomoaki ISHIKURO

The aim of this study is to develop practical techniques of joining aluminum rivets to aluminum materials by ultrasonic welding.

Some shapes of welding horns were manufactured in order to join some shapes of rivets, and ultrasonic welding was carried out

with using them. As a result of the experiment, average output considered to be related to breakage of the point already joined

was confirmed, and the hemispherical head rivet has improved joining strength under a wide range of weld time.
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Study about High Quality Surface Shape Measurements with Non-Contacting 3D-Scanner

Mechanics and Electronics Research Institute: Tsutomu YOSHIDA, Naoki KANAMORI, Toshihiko SAYAMA
Monozukuri Research and Development Center: Takaaki SHIMIZU,
Design Research Center: Takuya DOHMOTO

Surface measurements of glossy steel surfaces with Non-Contacting 3D-scanner have been considered to be ultimately

difficult to be operated. The new 3D-scanners that have the efficacy to measure glossy surface shape, named ‘non-spraying

measuring method’, however, have been burgeoning these years.

In this research, the adaptation of the method have been

delved into concerning about the precisely milled products of steel material.
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Table 1 Estimated Frequency from Moving Images

Table 2 Estimated Amplitude from Moving Images

HEa | LSO | WEER | ZEREE | BT 42 e Bt FANLD | REE | SRS
Rk | TR DEIE Bl | EAORIE | #EEGRE
15Hz 15.03Hz | 0.19% 4.21% 99.44% 15Hz 1.061Tmmop 1.049mmop -1.2% 3.03%
35Hz | 35.23Hz | 065% | 5.13% 96.05% 35Hz | 0.455mmop | 0.462mmop | 1.6% | 19.51%
80Hz 79.97Hz | -0.04% 1.60% 97.18% 80Hz 0.199mmop 0.174mmop | -12.5% 10.72%
190Hz | 190.95Hz | 0.50% 1.94% 66.10% 190Hz | 0.084mmop | 0.077mmop | -7.6% | 60.10%
430Hz | 434.90Hz | 1.14% | 0.59% 53.67% 430Hz | 0.037mmop | 0.008mmop | -77.7% | 53.64%
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Vibration Analysis from Undersampled Moving Images Based on Digital Image Correlation

Mechanics and Digital Engineering Section; Hiroyuki TSURITANI, Naoki KANAMORI

In this work, we tried vibration analysis from undersampled moving images. Electronic substrate fixed on plastic case was

vibrated by vibration-testing machine that frequency are 15Hz, 35Hz, 80Hz, 190Hz, and 430Hz. Moving images were recoded

by digital camera that flame rate is 60 fps. Displacement distribution were measured from moving images by digital image

correlation. Amplitude and frequency of vibration were calculated from displacement distribution by prony method. In the result,

Frequency were precise calculated. But amplitude was not calculated at 430Hz.
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Research on Labor Saving of Learning Work of Detection / Classification System That Requires a

Large Amount of Training Data

Mechanics and Digital Engineering Section; Naoki KANAMORI and Hiroyuki TSURITANI

For the Al teacher image group with a significantly reduced number of images, data expansion was performed considering the

geometrical relationship between the camera and the shooting target, the camera lens position, and the pixel signal processing

process. As the results of passing through the classification system, it was possible to obtain the same classification accuracy as

in the case of the original number of teacher images.
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Fig. 3 Influence of welding force to average output
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Study on Ultrasonic Welding of Steel Bolts

Mechanics and Digital Engineering Section ; Toshinao HASHIBA™!, Takafumi NAKAMURA
Monozukuri Research and Development Center ;Tomoaki ISHIKURO

The aim of this study is to develop practical techniques of joining steel bolts to aluminum materials by ultrasonic welding.

Some shapes of insert materials were manufactured in order to avoid fixation of horn and steel bolt, and ultrasonic welding was

carried out with using them. As a result of the experiment, it was possible to join under particular joining condition, and the

difference in average output considered to be related to sliding between insert material and steel bolt was confirmed.
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Fig. 1 Schematic diagrams of (a)the Cube and (b)the
Bcc type unit cell
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Fig. 2 (a)Young's modulus and (b)shear modulus of the
unit cells as a function of the relative density
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Fig. 3 Distribution of the relative density of (a)the Cube
and (b)the Bcc type unit cell

Table 1 Calculated compliance of the lattice structures
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Study on lattice structure design using CAE for lightweight and high-performance applications

Mechanics and Digital Engineering Section; Takafumi NAKAMURA, Naoki KANAMORI,
Mechanics and Electronics Research Institute; Toshihiko SAYAMA™,
Monozukuri Research and Development Center; Takafumi YAMAMOTO

Lattice structures are generally used inside a structural member in order to reduce a weight, and it is important to design shapes

of lattice structure for high-performance applications. In this study, homogenization and structural optimization was performed

to capture the effective mechanical properties of the unit cells and optimize distribution of the unit cells for the part being

optimized. In conclusion, compliance of the optimal lattice structure composed by Bec type unit cells decreases 63% compared

to un-optimized lattice structure.
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Study on Cellulose Matrix Moldings

Norimitsu SANAE and Takumi YOSHIDA and Ryoji KANAMARU

The thermal conductivity of cellulose nanofiber(CNF) moldings and composite materials of CNF and high thermal conductive

fillers such as MgO was evaluated. While it was confirmed that CNF moldings have higher thermal conductivity than general-

purpose plastics, improving the thermal conductivity of composite by filling the filler was not very efficient, the measured value

was much smaller than the predicted value. In the future, it is necessary to improve dispersibility and bond strength at the interface

by modifying CNF and filler surface.
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Development of Technology to Enhance Polymer Nanofiber Sheet Strength
and Application to Electronic Devices

Electronics and Device Technology Section; Yoshiyuki YOKOYAMA,
Monozukuri Research and Development Center; Dohiko TERADA

Polymer nanofibers with large specific surface areas and nanovoids have shown application potential in many types of

electronic devices, such as high-efficiency solar cells, rechargeable batteries, supercapacitors, and various sensors.

Therefore, we are developing technology to enhance the polymer nanofibers sheet strength in order to facilitate the handling

of it. In this study, carboxymethyl cellulose nanofibers and chitin nanofibers as a reinforcing material were introduced into

the polymer nanofibers (ENF) obtained by the electrospinning method.
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Fig. 3 X-ray diffraction patterns of LLZA powders
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Fig. 5 X-ray diffraction patterns of LLZA sheets
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Development of the Thick Film Secondary Battery Using Oxide-based Solid Electrolyte
Electronics and Device Technology Section; Tatsunori KAKUDA and Eiji HONBO

In this study, we improved the lithium ion secondary battery using a solid electrolyte experimentally. Specifically, we

improved solid electrolyte LLZA(Li7-3xLasZr2AlxO12) by solid-phase method and formed a thick film pattern by the

screen-printing method and evaluated the electric characteristic of the secondary battery.
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Table 1 Volume fraction of c-domain and residual stress
of 0.83BNT-0.17BT thick films prepared on Pt electrodes
with different thickness

Condition Pt-thickness Volume Residual
(um) Fractionac  Stress (MPa)
STS00CAL 2.5 0.87 -220
2 layers
ST325 5 0.87 -220
1 layer
ST325 9.5 0.88 -220
2 layers
ST200 14 0.88 -220
2 layers
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Development of Lead-free Piezoelectric Thick Films for High Temperature Applications

Electronics and Device Technology Section; Yuichi SAKAI and Tatsunori KAKUDA

Preparation of lead-free piezoelectric thick films by screen printing has been studied. (1-x)Bio.sNaosTiO3-xBaTiOs—based

(BNT-xBT) thick films were prepared on substrates with different thermal expansions. Remanent polarization (Pr) over 250 °C

of the BNT-0.09BT thick films prepared on MgO was better than that of the bulk ceramics. Results of the XRD measurement

implied that the reason of the good electrical properties at high temperature of the BNT-0.09BT thick films prepared on MgO

was compressive stress caused by difference in thermal expansions between thick films and substrates.
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Table. 1 Discharge capacity of LCO electrode by heating

substrate

IENIENE LCO f&E/E KN
[°C] [nm] [uAh/cm’]
L 250 40.8
200 — 38.2
300 — 484
400 250 474
500 — 44.1
550 220 39.6

Table. 2 Discharge capacity of LCO electrode by
sputtering time

REE ISR AR
[°C] [min] [nARem’]
L 60 40.8
L 120 84.1
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Fig. 1 Thin film battery on Ti substrate
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Table 1 Reduction rate for average number of
remaining cycles

SBRIRLY A 2] | RSO Bl
100 495 76.8%
200 99.5 88.4%
300 149.5 92.3%
400 199.5 94.2%
500 249.5 95.4%
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Fig. 1 Example of materialization by 3D printing from
(a)the optimized model and (b)the model
considered for resin moldability
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